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Preface and Acknowledgements 

Hiroshima Report 2022: Evaluation of  Achievement in Nuclear Disarmament, Non-Proliferation 

and Nuclear Security in 2021 (hereinafter referred to as “Hiroshima Report 2022”) is a result 

of  the “Hiroshima Report Publication Project,”
1

 commissioned by the Hiroshima 

Organization for Global Peace (HOPe) to the Center for Disarmament, Science and 

Technology (CDAST), the Japan Institute of  International Affairs (JIIA). As with the 

previous reports issued since 2013, the Hiroshima Report 2022 is published in both 

Japanese and English. 

The prospect of  total elimination of  nuclear weapons remains distant at best. Even more 

worrying, the circumstances surrounding nuclear weapons are ever becoming more and 

more complex. The Treaty on the Prohibition of  Nuclear Weapons (TPNW) entered into 

force in January 2021, and the five-year extension of  the U.S.-Russian New Strategic 

Arms Reduction Treaty (New START) was agreed upon the following month. However, 

the five nuclear-weapon states (NWS) under the Nuclear Non-Proliferation Treaty 

(NPT)—China, France, Russia, the United Kingdom and the United States—and other 

nuclear-armed states—India, Israel and Pakistan—as well as North Korea continue to 

perceive their nuclear weapons as indispensable components of  their national security. 

They also have taken measures with a view to sustaining nuclear deterrence for a longer 

period, such as modernization of  nuclear forces and development of  new delivery 

vehicles. There were few concrete efforts by the nuclear-armed states toward agreeing on 

or implementing further nuclear disarmament. Non-nuclear-weapon states (NNWS) 

allied with NWS did not take measures to decrease their reliance on extended nuclear 

deterrence, either. 

Meanwhile, the status and prospects regarding nuclear non-proliferation are gloomy as 

well. North Korea has repeatedly stated that it has no intention of  abandoning its nuclear 

weapons and continues to aggressively develop and test various ground-launched missiles 

and submarine-launched ballistic missiles (SLBMs) capable of  carrying nuclear warheads, 

striving to advance its nuclear forces. Regarding the Iran nuclear issue, as counter-

measures to the U.S. unilateral withdrawal from the Joint Comprehensive Plan of  Action 

(JCPOA) and subsequent imposition of  sanctions, Iran has steadily withdrawn from its 

own obligations under the deal, and increased its stockpile of  enriched uranium as well 

as the level of  enrichment far beyond the limits set by the deal. Negotiations for the 

reviving the JCPOA also failed to make progress. 

The situation surrounding nuclear security also afford us little cause for optimism. The 

threat of  drone sabotage and cyber-attacks targeting nuclear facilities is increasing, with 

 

1  This project has been conducted as part of the “Hiroshima for Global Peace” Plan launched by 
Hiroshima Prefecture in 2011. 
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multiple incidents occurring in 2021. Although the progress has been seen to some extent 

in areas such as the level of  national nuclear security measures, strengthening of  

international assistance, and participation in nuclear security-related treaties, the priority 

of  efforts to strengthen nuclear security among the international community is not what 

it once was. As for stocks of  weapon-usable nuclear material in the world, while those of  

civilian Highly Enriched Uranium (HEU) have been decreasing, those of  civilian 

separated plutonium continues to increase. Furthermore, here in Japan, the unauthorized 

use of  IDs by operating staff  at the TEPCO Kashiwazaki-Kariwa Nuclear Power Station 

have made us aware of  the need to strengthen measures against insider threats. 

The Hiroshima Report seeks to assist the movement toward the abolition of  nuclear 

weapons, firstly, by clarifying the current status of  issues and efforts surrounding nuclear 

disarmament, non-proliferation and nuclear security. In doing so, it aims to encourage 

increased debate on these issues among policymakers, experts both within and outside 

governments, and civil society. Furthermore, by issuing the “Report” and the “Evaluation” 

from Hiroshima, where a nuclear weapon was once used, it endeavors to help focus 

attention and promote further actions across various fields toward the realization of  a 

world without nuclear weapons. 

The Research Committee was established to conduct this project, namely producing the 

“Report” and the “Evaluation.” This Committee met once within the Japanese fiscal year 

2021 to discuss its content. The members of  the Research Committee are as follows: 

  Chairperson and Project Coordinator 

    Hirofumi Tosaki (Director, CDAST, JIIA) 

  Research Members 

    Nobumasa Akiyama (Professor, Hitotsubashi University) 

    Kazuko Hikawa (Professor, Osaka Jogakuin University) 

    Junko Horibe (Associated Professor, Nagoya University of  Foreign Studies) 

    Akira Kawasaki (Executive Committee Member, Peace Boat) 

    Masahiro Kikuchi (Former Board Member, Nuclear Material Control Center) 

    Mitsuru Kurosawa (Professor Emeritus, Osaka University) 

    Kazumi Mizumoto (Professor, Hiroshima Peace Institute, Hiroshima City Univer-

sity) 

    Michiru Nishida (Professor, Nagasaki University) 

    Hiroshi Tamai (Member, Institute of  Nuclear Materials Management (INMM) Ja-

pan Chapter) 

The Research Committee appreciates the comments and advice to the “Report” given by 

the following experts: 

Ambassador Nobuyasu Abe (Former UN Under-Secretary-General for Disarma-

ment Affairs and former Commissioner of  the Japan Atomic Energy Commission) 
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Mr. Mark Fitzpatrick (Former Executive Director of  the Americas Office and head 

of  the Non-Proliferation and Disarmament Program, International Institute for 

Strategic Studies) 

Professor Tatsujiro Suzuki (Vice Director and Professor, Research Center for Nu-

clear Weapons Abolition, Nagasaki University) 

In this edition, experts posted columns on nuclear disarmament, non-proliferation and 

nuclear security issues.2 

The views or opinions expressed in the “Report,” “Evaluation” and “Columns” are those 

of  the members of  the Research Committee or respective authors, and do not necessarily 

represent the view of  the HOPe, the Hiroshima Prefecture, the JIIA, or the organizations 

to which they belong. Not all of  the members necessarily agree on all of  the points 

discussed.3 

 

 

2 The views or opinions expressed in the columns are those of the respective authors, and do not represent 
the view of the HOPe, the Hiroshima Prefecture, the JIIA, or the organizations to which they belong.  

3 The Research Committee appreciates the efforts of Hideo Asano, Rena Harada and Yuki Moritani in 
assisting to edit the Hiroshima Report. 
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Special Message 

Toward a World without Nuclear Weapons 

H.E. Mr. Fumio Kishida, Prime Minister of  Japan 

 

I express my heartfelt congratulations to Hiroshima Prefecture on the occasion of  the 

publication of  Hiroshima Report 2022. This report, which is entitled “towards a world 

without nuclear weapons,” plays an important role in deepening understanding of  the 

efforts and actions on nuclear disarmament by countries all over the world. I would like 

to express my respect to everyone who have contributed to the publication of  this report, 

including Hiroshima Prefecture.   

In recent years, the schism among States with divergent views is ever widening, not only 

between nuclear-weapon States and non-nuclear-weapon States, but also among non-

nuclear-weapon States over their positions on the Treaty on the Prohibition of  Nuclear 

Weapons (TPNW). Furthermore, there is a real danger that the global number of  nuclear 

weapons is now on the increase, as we witness a build-up of  nuclear forces in an opaque 

manner around our country. The nuclear and missile programs of  North Korea threaten 

the peace and security not only of  Japan but also that of  the international community. 

This is the severe reality we are facing today. I am strongly alarmed by this situation.  

We must face this reality squarely, and change it. Towards this end, we must make efforts 

so that the countries actually possessing nuclear weapons will take action and engage in 

nuclear disarmament. For this reason, I believe our relationship with the US, the only ally 

for Japan is foremost important.  

In January this year, I held a video teleconference with US President Biden in which we 

confirmed our intention to work together towards a world without nuclear weapons. 

Through this meeting, I was able to take my first step towards gaining confidence. The 

Government of  Japan will continue to take realistic measures on nuclear disarmament, 

cooperating with relevant countries including the US. 

In advancing such efforts, I attach importance to the NPT as the cornerstone of  the 

international disarmament and non-proliferation regime. Both nuclear and non-nuclear 

weapon States, as well as members and non-members of  the TPNW participate in the 

NPT. I will spare no effort towards the earliest convening of  the postponed NPT Review 

Conference and achieving a meaningful outcome at the Conference. 

It is also important to reinvigorate deliberations concerning the Comprehensive Nuclear 

Test Ban Treaty (CTBT) and a Fissile Material Cut-off  Treaty (FMCT) once again. The 

Government of  Japan will advance effective nuclear disarmament measures such as the 

early entry into force of  the CTBT and the immediate commencement of  negotiations 
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on an FMCT and take sure steps towards a world without nuclear weapons.  

The efforts of  Hiroshima Prefecture, including this Hiroshima Report, and its strong 

aspiration for peace are the driving force in moving toward the realization of  a world 

without nuclear weapons. As a Prime Minister of  the only country to have ever suffered 

atomic bombings during war, I am resolutely determined to spare no effort with you 

towards achieving the greater goal of  realizing a world without nuclear weapons. 
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Executive Summary: Nuclear 

Trends in 2021  

The global pandemic of  COVID-19 has 

significantly impacted nuclear issues from 

various dimensions. Among other things, 

the Nuclear Non-Proliferation Treaty 

(NPT) Review Conference (RevCon), which 

was originally scheduled to be held in April-

May 2020, has been postponed four times 

as of  January 2022, and is currently being 

considered to convene in August 2022. 

Various other conferences on nuclear issues 

were also postponed or cancelled. In 

addition, a number of  meetings could be 

held only in a limited manner, either entirely 

online or as a hybrid of  online and face-to-

face communication. Furthermore, as the 

public and private sectors around the world 

have struggled to address the pandemic, 

interest in nuclear disarmament and non-

proliferation issues seemed to have receded. 

In 2021, a modicum of  progress was made. 

Overall, however, the nuclear situation 

shows few signs of  improvement from the 

previous year, and rather seems to be in a 

spiral of  impasse and aggravation. The 

major trends in nuclear disarmament, non-

proliferation and nuclear security observed 

in 2021 are as follows. 

(1) Nuclear Disarmament 

Since the end of  the Cold War, the overall 

number of  nuclear weapons has been de-

creasing. Still, an estimated 13,080 nuclear 

weapons remain on the Earth, and nuclear-

armed states continue to modernize their 

nuclear arsenals. In February 2021, the 

United States and Russia agreed to a five-

year extension of  the New Strategic Arms 

Reduction Treaty (New START). However, 

nuclear-armed states, including Russia and 

the United States, have yet to come to 

decisions regarding further reductions of  

their nuclear weapons. The entry into force 

of  the Comprehensive Nuclear-Test-Ban 

Treaty (CTBT) and negotiations on the 

commencement of  a Fissile Material Cut-

Off  Treaty (FMCT) have not yet been 

achieved. Despite growing interest in efforts 

to reduce the role of  nuclear weapons, 

nuclear-armed states appear to have 

increased their reliance on nuclear 

deterrence.  

In the meantime, the number of  countries 

signing or ratifying the Treaty on the 

Prohibition of  Nuclear Weapons 

(TPNW)—which, inter alia, legally bans 

states from possessing and using nuclear 

weapons—has steadily increased, with the 

treaty entering into force on January 22, 

2021. Despite this, nuclear-armed states and 

their allies have stated their intention not to 

sign the treaty. Their refusal reveals a 

deepening rift over nuclear disarmament 

between nuclear-armed states and their allies 

on one side, and NNWS on the other. 

The Status of  Nuclear Forces (estimates) 

➢ Approximately 13,080 nuclear weapons 

(estimated) still exist on the Earth. The 

pace of  their reduction has slowed. On 

the other hand, the number of  nuclear 

warheads—excluding those awaiting 

dismantlement—and the number of  

warheads deployed in operational forces 

both increased. 

➢ China, India, Pakistan and North Korea 

have been gradually increasing their 

stockpiles of  nuclear warheads for more 
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than a decade. In 2021, it was estimated 

that the number of  U.K.’s nuclear 

warheads also increased. 

Commitment to Achieving a World without 

Nuclear Weapons 

➢ No country openly opposes the goal of  

“the total elimination of  nuclear 

weapons” or “a world without nuclear 

weapons.” However, steady and concrete 

implementation and promotion of  

nuclear disarmament toward the 

realization of  this goal was not seen in 

2021. 

➢ The five nuclear-weapon states (NWS), 

as well as non-nuclear-weapon states 

(NNWS) participating in the Stockholm 

Initiative, continue to discuss measures to 

reduce nuclear risks. The United States 

and Russia reaffirmed the principle that a 

nuclear war cannot be won and must 

never be fought. 

➢ On the Japan-led UN General Assembly 

(UNGA) Resolution titled “Joint courses 

of  action and future-oriented dialogue 

towards a world without nuclear 

weapons,” 158 countries, including 

France, the United Kingdom and the 

United States, voted in favor. However, 

China and Russia voted against it. 

Furthermore, some TPNW proponents 

abstained. 

TPNW 

➢ The TPNW entered into force on 

January 22, 2021. By the end of  2021, 59 

countries have become states parties to 

the treaty. 

➢ Proponent countries of  the TPNW 

emphasize the importance of  the treaty 

in promoting nuclear disarmament and 

establishing a norm against nuclear 

weapons. The UNGA adopted a 

resolution calling for further signature, 

ratification and accession of  the treaty.  

➢ Nuclear-armed states and their allies 

remain opposed to the TPNW. 

Meanwhile, Germany, Norway, Sweden 

and Switzerland expressed their intention 

to participate as observers in the first 

Meeting of  the States Parties to the 

TPNW in March 2022. 

Reduction of  Nuclear Weapons 

➢ Russia and the United States agreed to a 

five-year extension of  the New Strategic 

Arms Reduction Treaty (New START). 

They continue to comply with the treaty. 

➢ The United States and Russia launched 

the Strategic Stability Dialogues to 

discuss future arms control and other 

issues, and two meeting were held in 

2021. 

➢ China reiterated that it would not join 

such negotiations unless the two 

countries possessing the largest nuclear 

arsenals make drastic and substantive 

reductions. 

➢ All nuclear-armed states continue to 

modernize their nuclear forces. In 

particular, China and Russia have been 

aggressively pursuing the development 

and deployment of  various new delivery 

vehicles for carrying nuclear warheads. 

Diminishing the Roles and Significance of  

Nuclear Weapons in the National Security 

Strategies and Policies 

➢ There have been few significant changes 

in nuclear policies regarding the 

following: the role and significance of  

nuclear weapons; a “sole purpose” or no 
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first use policy; negative security 

assurances; and extended nuclear 

deterrence. Reportedly, U.S. allies also did 

not express support for a U.S. adoption 

of  such policies. 

➢ The United Kingdom announced its 

nuclear policy that it would increase the 

limit on the number of  nuclear weapons 

it possesses while maintaining its existing 

operational posture. 

➢ In response to the indication that China’s 

policies of  minimum deterrence and no 

first use of  nuclear weapons is changing, 

China emphasized that its nuclear policy 

and posture remain unchanged. 

De-Alerting or Measures for Maximizing 

Decision Time to Authorize the Use of  

Nuclear Weapons 

➢ There have been few significant changes 

in NWS policies concerning alert status. 

Russian and U.S. strategic nuclear forces 

are considered to remain on high alert 

status. 

➢ China denied an allegation that it has 

been putting some of  its nuclear forces 

on higher alert. 

CTBT 

➢ Among the 44 states listed in Annex 2 of  

the CTBT, whose ratification is a 

prerequisite for the treaty’s entry into 

force, five states (China, Egypt, Iran, 

Israel and the United States) have signed 

but not ratified, and three (India, Pakistan 

and North Korea) have not even signed. 

➢ With the exception of  North Korea, all 

countries which have declared possession 

of  nuclear weapons maintain 

moratorium on nuclear test explosions. 

Since 2018, no country has conducted a 

nuclear explosion test. The United States 

claimed that China and Russia conducted 

non-“zero yield” nuclear tests, but China 

and Russia denied the allegations. 

➢ North Korea declared at the end of  2019 

that it would no longer be bound to its 

previous decision to unilaterally suspend 

nuclear testing. However, it did not 

conduct a nuclear test in 2021. 

➢ Some nuclear-armed states are 

considered to have conducted nuclear 

tests without explosions. In 2021, Russia 

announced that it conducted a subcritical 

experiment. 

FMCT 

➢ At the 2021 session of  the Conference 

on Disarmament (CD), negotiation of  

an FMCT yet again failed to be 

commenced. Pakistan continued to 

oppose even negotiating a treaty 

prohibiting just the production of  fissile 

material for nuclear weapons. 

➢ China, India, Israel, Pakistan and North 

Korea have yet to declare a moratorium 

on the production of  fissile material for 

nuclear weapons. All of  these countries, 

with the exception of  China, are 

considered to maintain their production. 

Transparency in Nuclear Forces, Fissile 

Material for Nuclear Weapons, and Nuclear 

Strategy/Doctrine 

➢ The United Kingdom declared its 

policies to extend deliberate ambiguity, 

including the number of  nuclear 

weapons it possesses, and to impose 

certain restrictions on transparency. 

➢ While the amount of  information 

released by the United States decreased 

during the former Donald Trump 
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administration, the Joseph Biden 

administration altered such a policy and 

declassified information regarding the 

number of  its nuclear weapons stockpiles 

and dismantled nuclear warheads. 

Verifications of  Nuclear Weapons 

Reductions 

➢ Countries participating in the 

International Partnership for Nuclear 

Disarmament Verification (IPNDV), 

which was launched by the United States, 

continue further discussions and 

deliberations on verification measures—

including virtual exercises. 

Irreversibility 

➢ Russia and the United States continue to 

dismantle or convert, to some extent, 

their strategic delivery vehicles, nuclear 

warheads, and fissile material declared 

excess for military purposes. 

Disarmament and Non-Proliferation 

Education and Cooperation with Civil 

Society 

➢ While facing many limitations and 

difficulties due to the global COVID-19 

pandemic, government officials, experts, 

NGOs, and other civil society groups 

engaged in active discussions at online 

meetings and other events. 

➢ Some countries have started to legislate 

“divestment” against, or prohibit lending 

to, organizations and companies which 

are involved in producing and developing 

nuclear weapons. The number of  

companies which have individually 

established such policies is also 

increasing. 

 

Hiroshima and Nagasaki Peace Memorial 

Ceremonies 

➢ Representatives from 83 countries 

attended the peace memorial ceremony 

in Hiroshima, and 63 countries 

represented at the ceremony in Nagasaki. 

While the scale of  the ceremonies was 

reduced due to the pandemic of  

COVID-19, the number of  participating 

countries remained at the same level as 

the previous year. 

(2) Nuclear Non-Proliferation 

As of  December 2021, 191 countries 

(including the Holy See and Palestine) have 

acceded to the Nuclear Non-Proliferation 

Treaty (NPT). However, three nuclear-

armed states—India and Pakistan which 

possess nuclear weapons, and Israel which 

has not denied possessing them—remain 

outside and are unlikely to join the treaty in 

the near future. North Korea has not made 

a strategic decision on renouncing its 

nuclear weapons. Regarding the Joint 

Comprehensive Plan of  Action (JCPOA), as 

a countermeasure against the U.S. 

withdrawal in 2018, Iran has steadily 

expanded its suspension of  adherence to 

the nuclear limits of  the deal. 

The number of  countries that accept the 

International Atomic Energy Agency 

(IAEA) safeguards under the Additional 

Protocols has increased steadily. Still, more 

than 40 countries have not yet signed them. 

On export controls, most members of  the 

Nuclear Suppliers Group (NSG) have solid 

export controls in place. On the other hand, 

there are concerns that North Korea is 

continuing to engage in illicit trafficking and 
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procurement activities for its nuclear and 

missile programs. 

Acceptance and Compliance with the 

Nuclear Non-Proliferation Obligations 

➢ No progress has been made to resolve 

the North Korean nuclear issue. 

Pyongyang has continued to bolster its 

nuclear and missile capabilities.  

➢ In opposition to the U.S. withdrawing 

from the JCPOA and its enhancement 

of  sanctions on Iran, since the latter half  

of  2019, Tehran has steadily expanded 

the areas from which it has withdrawn 

from its own obligations under the 

JCPOA; such as, inter alia, its stockpile 

of  enriched uranium, level of  

enrichment, and the number of  

centrifuges. Iran also produced 20% and 

60% highly enriched uranium (HEU) as 

well as uranium metal. 

IAEA Safeguards 

➢ As of  2021, 132 NPT NNWS have 

concluded the IAEA Additional 

Protocols. Some countries such as Brazil 

argue that the conclusion of  an 

Additional Protocol should be voluntary, 

not obligatory under the NPT. 

➢ The IAEA applied integrated safeguards 

to 66 NNWS by the end of  2020. In 

addition, as of  June 2021, the Agency 

developed and approved state-level 

safeguards approaches (SLAs) for 135 

countries.  

➢ In February, Iran suspended verification 

and monitoring measures under the 

JCPOA, including the provisional 

application of  the Additional Protocol to 

the IAEA Safeguards Agreement. The 

IAEA was also unable to access data 

from surveillance cameras, online 

enrichment monitors and electronic seals 

installed at Iran’s nuclear facilities. 

➢ The IAEA reported that it could not 

resolve the issues regarding the accuracy 

and completeness of  declarations for 

four sites related to the alleged Iran’s past 

clandestine nuclear program. The IAEA 

has demanded that Iran provide further 

clarifications and information. 

➢ Saudi Arabia is nearing completion of  its 

first research reactor, but has not yet 

concluded a comprehensive safeguards 

agreement with the IAEA nor accepted a 

modification to its Small Quantities 

Protocol (SQP). 

➢ Australia, the United Kingdom, and the 

United States under a new security 

partnership, named AUKUS, agreed to 

promote the introduction of  Australia’s 

nuclear-powered submarines, and 

discussed the implementation of  IAEA 

safeguards for their nuclear fuel. Some 

countries, including China and Russia, 

expressed criticism and concerns 

regarding three countries’ decision. 

Implementing Appropriate Export Controls 

on Nuclear-Related Items and Technologies 

➢ Most members of  the NSG have solid 

export controls in place, including 

establishment of  legislative measures and 

other relevant national implementation 

systems. On the other hand, many 

countries, in particular developing 

countries, have been requested to 

strengthen their systems and their 

implementation of  export controls. 

➢ North Korea continues to engage in 

illicit trafficking and procurement 

through, inter alia, ship-to-ship transfers 
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and cyber activities. 

➢ The discussion over India becoming a 

member of  the NSG has continued, but 

no agreement has yet been reached. 

Some countries have proactively 

promoted civil nuclear cooperation with 

India despite it being a non-party to the 

NPT, while others are contemplating 

cooperation, subject to implementing 

additional nuclear disarmament and non-

proliferation measures. 

➢ China has been criticized for its export 

of  nuclear power reactors to Pakistan, 

which may constitute a violation of  the 

NSG guidelines. 

➢ It has been alleged that countries 

proliferation concern, especially North 

Korea and Iran, have engaged in 

nuclear and missile development 

cooperation. China’s support for missile 

development in Pakistan and other 

countries has also been pointed out as a 

potential area of  concern. 

Transparency in the Peaceful Use of  

Nuclear Energy 

➢ As of  the end of  2021, China and Russia 

did not submit their respective reports 

based on the Guidelines for the 

Management of  Plutonium. 

(3) Nuclear Security 

In 2021, no major international conference 

on nuclear security was held. Largely due to 

this, the amount of  information announced 

or made publicly available regarding national 

efforts and achievements in strengthening 

nuclear security was limited. 

Overall, the momentum of high-level 

political efforts to strengthen international 

nuclear security has been declining. With 

nuclear security threats such as cyber-

attacks, drones, and insider threats 

increasing, one can observe many situations 

where efforts to foster a nuclear security 

culture must be redoubled. Fostering 

nuclear security culture is essential for 

implementing sustainable and effective 

nuclear security measures. Stocks of  

weapon-usable nuclear material as a whole 

are still on the increase, in particular 

plutonium for civilian use continues to 

increase. 

In Japan, unauthorized use of  ID by an 

operating staff  at the TEPCO Kashiwazaki-

Kariwa Nuclear Power Station made us 

aware of  the need to strengthen measures 

against insider threats, including efforts to 

further fostering of  nuclear security culture. 

Progress has been seen in areas such as 

adherence to nuclear security related 

conventions, minimization of  HEU, nuclear 

forensics capabilities, and human resource 

development at the national and regional 

levels. The Review Conference of  the 

Amendment to the Convention on the 

Physical Protection of  Nuclear Material 

(CPPNM/A), which was scheduled for 

2021, has been postponed to March 2022. It 

is expected that each country will 

proactively share information on the 

national implementation of  the convention 

and discuss the universalization and 

effective implementation of  the convention.  

Physical Protection of  Nuclear Material & 

Nuclear Facilities 

➢ Stocks of  weapon-usable nuclear 

material around the world were still on 

the increase in 2021. While stocks of  



 

  Executive Summary 

xix 

HEU have shown a trend of  decrease, 

those of  separated plutonium are rising, 

due to the increase of  stocks for civilian 

use. 

➢ Twenty-one out of  36 surveyed countries 

still possess fissile material that could be 

attractive to terrorists. Efforts to 

minimize HEU are underway in several 

countries, but no country has completely 

eliminated such material in 2021. 

Accession to Nuclear Security and Safety-

Related Conventions, Participation in 

Nuclear Security-Related Initiatives, and 

Application to Domestic Systems 

➢ The Philippines ratified CPPNM/A in 

June, leaving only five of  the surveyed 

countries that have yet to ratify. South 

Africa is in the final stages of  domestic 

ratification process of  the CPPNM/A. It 

is commendable that the number of  

adherents is gradually increasing for all 

relevant conventions. 

➢ A decrease in information 

dissemination/announcements, 

particularly direct reference to the 

implementation of  measures 

recommended in the “Nuclear Security 

Recommendations on Physical 

Protection of  Nuclear Material and 

Nuclear Facilities (INFCIRC/225/ 

Rev.5)” is becoming more prominent. 

There is room for enhancing measures 

against the threat of  drones as well as 

cyber-attacks on nuclear facilities, insider 

threats, as well as overall improvements 

in nuclear security culture. 

Efforts to Maintain & Improve the Highest 

Level of  Nuclear Security 

➢ Regarding the minimization of  HEU for 

civilian use, work toward the removal of  

such material has progressed in Canada 

and Kazakhstan. Also, efforts to develop 

alternative technologies to HEU are 

underway in some countries. 

➢ Six countries, including Turkey, have 

received the IAEA’s International 

Physical Protection Advisory Service 

(IPPAS) mission, though none were 

conducted in 2021. 

➢ Multilateral nuclear security efforts 

seemed to be limited, largely due to the 

COVID-19 pandemic. Meanwhile, some 

countries have solicited supporters in the 

form of  INFCIRC documents—which 

are IAEA information documents, based 

on various basket proposals from the 

Nuclear Security Summit process—and 

continue and strengthen nuclear security 

efforts on different subject. For example, 

the International Working Group 

promoting Insider Threat Mitigation 

(INFCIRC/908), established in 2020, 

initiated its activities in 2021. 
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Introduction 

(1) Items 

In the Hiroshima Report 2022, 65 items (32 

for nuclear disarmament, 17 for nuclear 

non-proliferation and 16 for nuclear 

security) for study, analysis and evaluation 

of  the selected countries’ performance 

are identified, based mainly upon the 

following documents reflecting widely 

supported views on the issues of  nuclear 

disarmament, non-proliferation and 

nuclear security: 

➢ The Action Plan and recommenda-

tions pertaining to the implementation 

of  the 1995 Middle East resolution 

contained in the Final Document 

adopted in the 2010 Nuclear Non-

Proliferation Treaty (NPT) Review 

Conference; 

➢ The final draft of  a Final Document 

of  the 2015 NPT Review Conference; 

➢ Seventy-six recommendations con-

tained in the 2009 International 

Commission on Nuclear Non-Pro-

liferation and Disarmament (ICNND) 

report titled Eliminating Nuclear Threats: 

A Practical Agenda for Global 

Policymakers; 

➢ Proposals sponsored or co-sponsored 

by Japan at the Preparatory 

Committees for the 2015 NPT Review 

Conference; and 

➢ “Resolution towards the Abolition of  

Nuclear Weapons” launched by the 

Mayors for Peace in 2011. 

Items were also chosen with the aim of  

providing a certain degree of  objective 

measurements for evaluation. 

1. Nuclear Disarmament  

(1) Status of  Nuclear Forces (estimates)  

(2) Commitment to Achieving a World 

without Nuclear Weapons 

A) Voting behavior on UN General 

Assembly resolutions on nuclear dis-

armament proposals by Japan, New 

Agenda Coalition (NAC) and Non-

Aligned Movement (NAM) 

B) Announcement of  significant 

policies and important activities 

C) Humanitarian consequences of  

nuclear weapons 

(3) Treaty on the Prohibition of  Nuclear 

Weapons (TPNW) 

A) Signing and ratifying the TPNW 

B) Voting behavior on UNGA res-

olutions on a legal prohibition of  nu-

clear weapons 

(4) Reduction of  Nuclear Weapons  

A) Reduction of  nuclear weapons 

B) Concrete plans for further re-

duction of  nuclear weapons 

C) Trends on strengthening/ mod-

ernizing nuclear weapons capabilities 

(5) Diminishing the Roles and Signifi-

cance of  Nuclear Weapons in the Na-

tional Security Strategies and Policies 

A) Current status of  the roles and 

significance of  nuclear weapons 

B) Commitment to “sole purpose,” 

no first use, and related doctrines 

C) Negative security assurances 

D) Signing and ratifying the protocols 

of  the treaties on nuclear-weapon-

free zones 

E) Relying on extended nuclear de-

terrence 

(6) De-alerting or Measures for Maximiz-
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ing Decision Time to Authorize the Use 

of  Nuclear Weapons 

(7) CTBT 

A) Signing and ratifying the CTBT 

B) Moratoria on nuclear test explo-

sions pending CTBT’s entry into 

force 

C) Cooperation with the Compre-

hensive Nuclear-Test-Ban Treaty Or-

ganization (CTBTO) Preparatory 

Commission 

D) Contribution to the development 

of  the CTBT verification systems 

E) Nuclear testing 

(8) FMCT 

A) Commitment, efforts, and pro-

posals toward immediate commence-

ment of  negotiations on an FMCT 

B) Moratoria on the production of  

fissile material for use in nuclear 

weapons  

C) Contribution to the development 

of  verification measures 

(9) Transparency in Nuclear Forces, Fis-

sile Material for Nuclear Weapons, and 

Nuclear Strategy/Doctrine 

(10) Nuclear Disarmament Verification 

A) Acceptance and implementation 

of  nuclear disarmament verification 

B) Engagement in research and de-

velopment for verification measures 

of  nuclear disarmament  

C) International Atomic Energy 

Agency (IAEA) inspections to fissile 

material declared as no longer re-

quired for military purposes 

(11) Irreversibility 

A) Implementing or planning dis-

mantlement of  nuclear warheads and 

their delivery vehicles 

B) Decommissioning/conversion of  

nuclear weapons-related facilities 

C) Measures for fissile material de-

clared excess for military purposes, 

such as disposition or conversion to 

peaceful purposes 

(12) Disarmament and Non-Proliferation 

Education and Cooperation with Civil 

Society 

(13) Hiroshima and Nagasaki Peace Me-

morial Ceremonies  

2. Nuclear Non-Proliferation 

(1) Acceptance and Compliance with Nu-

clear Non-Proliferation Obligations 

A) Accession to the NPT 

B) Compliance with Articles I and II 

of  the NPT and the UN Security 

Council resolutions (UNSCRs) on 

non-proliferation 

C) Nuclear-Weapon-Free Zones 

(2) IAEA Safeguards Applied to the NPT 

Non-Nuclear-Weapon States (NNWS)  

A) Signing and ratifying a Compre-

hensive Safeguards Agreement 

B) Signing and ratifying an Additional 

Protocol 

C) Implementation of  the integrated 

safeguards 

D) Compliance with IAEA Safe-

guards Agreement 

(3) IAEA Safeguards Applied to NWS 

and Non-Parties to the NPT 

A) Application of  the IAEA safe-

guards (Voluntary Offer Agreement 

or INFCIRC/66) to their peaceful 

nuclear facilities  

B) Signing, ratifying, and imple-

menting the Additional Protocol 

(4) Cooperation with the IAEA 

(5) Implementing Appropriate Export 

Controls on Nuclear-Related Items and 
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Technologies 

A) Establishment and implementation 

of  the national control systems 

B) Requiring the conclusion of  the 

Additional Protocol for nuclear ex-

port 

C) Implementation of  the UNSCRs 

concerning North Korean and Ira-

nian nuclear issues 

D) Participation in the Proliferation 

Security Initiative (PSI) 

E) Civil nuclear cooperation with 

non-parties to the NPT 

(6) Transparency in the Peaceful Use of  

Nuclear Energy 

A) Reporting on the peaceful nuclear 

activities 

B) Reporting on plutonium man-

agement 

3. Nuclear Security 

(1) The Amount of  Fissile Material Usa-

ble for Weapons 

(2) Status of  Accession to Nuclear Secu-

rity and Safety-Related Conventions, 

Participation in Nuclear Security-Related 

Initiatives, and Application to Domestic 

Systems 

A) Convention on the Physical Pro-

tection of  Nuclear Material and the 

2005 Amendment to the Convention 

B) International Convention for the 

Suppression of  Acts of  Nuclear Ter-

rorism 

C) Convention on Nuclear Safety 

D) Convention on Early Notification 

of  a Nuclear Accident 

E) Joint Convention on the Safety of  

Spent Fuel Management and on the 

Safety of  Radioactive Waste Man-

agement 

F) Convention on Assistance in Case 

of  a Nuclear Accident or Radiological 

Emergency 

G) INFCIRC/225/Rev.5 

H) Enactment of  laws and estab-

lishment of  regulations for the na-

tional implementation 

(3) Efforts to Maintain and Improve the 

Highest Level of  Nuclear Security 

A) Minimization of  highly enriched 

uranium (HEU) and separated 

plutonium stockpile in civilian use 

B) Prevention of  illicit trafficking  

C) Acceptance of  international nu-

clear security review missions  

D) Technology development― nu-

clear forensics  

E) Capacity building and support 

activities  

F) IAEA Nuclear Security Plan and 

Nuclear Security Fund 

G) Participation in international ef-

forts 

(2) Countries Surveyed in This 

Project 

In the previous Hiroshima Report 2021, the 

performances of  36 countries were sur-

veyed, based on their nuclear significance 

and geographical distribution. The list in-

cludes members of  the Non-Proliferation 

and Disarmament Initiative (NPDI), 

members of  the New Agenda Coalition 

(NAC), and participants in the Joint State-

ments on the Humanitarian Conse-

quences of  Nuclear Weapons. The Hiro-

shima Report 2022 continues to survey 

those same countries, as follows: 

➢ Five nuclear-weapon states under the 

NPT (China, France, Russia, the 
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United Kingdom and the United 

States); 

➢ Non-state parties to the NPT pos-

sessing or believed to possess nuclear 

weapons (India, Israel and Pakistan); 

➢ Non-nuclear-weapon states under the 

NPT (Australia, Austria, Belgium, Bra-

zil, Canada, Chile, Egypt, Germany, 

Indonesia, Iran, Japan, Kazakhstan, 

South Korea, Mexico, the Netherlands, 

New Zealand, Nigeria, Norway, the 

Philippines, Poland, Saudi Arabia, 

South Africa, Sweden, Switzerland, 

Syria, Turkey and the UAE); and 

➢ Other (North Korea1) 

(3) Approach 

This project focuses on the time period 

of  the calendar year 2021. Reference 

documents are primarily open sources, 

such as speeches, remarks, votes, working 

papers delivered at disarmament fora 

(e.g., NPT Review Conference and pre-

paratory meetings, UN General Assem-

bly, International Atomic Energy Agency 

(IAEA) General Conference, Conference 

on Disarmament, Nuclear Security Sum-

mit, and the Negotiation Conference on 

the TPNW), and official documents pub-

lished by governments and international 

organizations. 

In the evaluation section, a set of  objec-

tive evaluation criteria is established by 

which each respective country’s perfor-

mance is assessed.  

 

1 North Korea declared its suspension from the 
NPT in 1993 and its withdrawal in 2003, and 
conducted nuclear tests in 2006, 2009, 2013, twice 
in 2016, and 2017. However, there is no agreement 

The Research Committee of  this project 

recognizes the difficulties, limitations and 

risks of  “scoring” countries’ perfor-

mances. However, the Committee also 

considers that an indicative approach is 

useful to draw attention to nuclear issues, 

so as to prompt debates over priorities 

and urgency. 

The different numerical values within 

each category (i.e., nuclear disarmament, 

nuclear non-proliferation and nuclear se-

curity) reflect each activity’s importance 

within that area, as determined through 

deliberation by the Research Committee 

of  this project. However, the differences 

in overall score totals among each of  the 

three categories do not necessarily reflect 

a category’s relative significance in com-

parison with others, as it has been driven 

by the differing number of  items sur-

veyed. Thus, the total value assigned to 

nuclear disarmament (maximum score of  

101) does not mean that it is more im-

portant than nuclear non-proliferation 

(maximum score of  61) or nuclear secu-

rity (maximum score of  41). 

Regarding the “number of  nuclear weap-

ons” (in the nuclear disarmament section) 

and the “amount of  fissile material usable 

for nuclear weapons” (in the nuclear se-

curity section), the assumption is that the 

more nuclear weapons or weapons-usable 

fissile material a country possesses, the 

greater the task of  reducing them and en-

suring their security. However, the Re-

search Committee recognizes that “num-

among the states parties on North Korea’s official 
NPT status. 
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bers” or “amounts” are not the sole deci-

sive factors. Certainly, other factors—

such as implications of  missile defense, 

chemical and biological weapons, conven-

tional force imbalances and a psychologi-

cal attachment to a minimum overt or 

covert nuclear weapon capability—also 

affect the issues and process of  nuclear 

disarmament, nuclear non-proliferation 

and nuclear security. However, such fac-

tors were not included in our criteria for 

evaluation as it was difficult to devise ob-

jective scales of  the significance of  these 

factors. In addition, in view of  the sug-

gestions and comments made with re-

spect to the Hiroshima Report 2013, the 

Research Committee modified the criteria 

of  the following items: current status of  

the roles and significance of  nuclear 

weapons in national security strategies 

and policies; relying on extended nuclear 

deterrence; and nuclear testing. Since the 

Hiroshima Report 2014, these items have 

been negatively graded if  applicable. 

As there is no way to mathematically 

compare the various factors contained in 

the different areas of  disarmament, non-

proliferation and nuclear security, the 

evaluations should be taken as indicative 

of  performances in general and not as an 

exact representation or precise assess-

ment of  different countries’ perfor-

mances. 

The Hiroshima Report 2022 maintains basi-

cally the same structure and items as pre-

vious years’ reports, while one item on 

the TPNW has been added since the Hi-

roshima Report 2018. Besides this, since the 

Hiroshima Report 2019, the Research Com-

mittee has added an evaluation item ad-

dressing whether the respective countries 

attended the Hiroshima or Nagasaki 

Peace Memorial Ceremonies while only 

attendance at the Hiroshima Peace Me-

morial Ceremony had been evaluated un-

til the Hiroshima Report 2018. (The maxi-

mum score of  three points for this item 

remains the same). Since the Hiroshima 

Report 2020, increases in the number of  

possessed nuclear weapons in the 

previous five years, as well as activities 

that are not covered by the existing 

evaluation items but are nevertheless 

deemed contrary to nuclear disarmament 

and non-proliferation are also negatively 

graded, if  applicable. Furthermore, since 

the Hiroshima Report 2021, the scale of  

measurement used for a few of  the 

evaluation criteria in terms of  nuclear 

non-proliferation and nuclear security 

have been slightly modified. (See 

“Evaluation Points and Criteria” in Part 

II.)
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Chapter 1 

Nuclear Disarmament1 

(1) Status of Nuclear Forces (esti-

mates)  

As of  December 2021, eight countries 

have declared that they have nuclear 

weapons. According to Article IX-3 of  

the Nuclear Non-Proliferation Treaty 

(NPT), “a nuclear-weapon State is one 

which has manufactured and exploded a 

nuclear weapon or other nuclear 

explosive device prior to 1 January 1967.” 

China, France, Russia, the United 

Kingdom, and the United States meet this 

requirement, and have acceded to the 

NPT as nuclear-weapon states (NWS) as 

defined by the treaty. The three other 

countries that have tested nuclear 

weapons and declared having them are 

India, Pakistan and North Korea. India 

and Pakistan have never been parties to 

the NPT. Israel, a non-NPT state, has 

maintained a policy of  “nuclear 

ambiguity” by neither confirming nor 

denying having nuclear weapons, 

although it is widely considered that it 

possesses them. (No conclusive evidence 

has emerged that Israel has conducted a 

nuclear explosive test.) In 2003, North 

Korea declared withdrawal from the 

NPT, and acquisition of  nuclear weapons. 

In this report, these four additional states 

that have publicly declared possession of, 

or are believed to possess nuclear 

 

1 This chapter is authored by Hirofumi Tosaki. 

2  Stockholm International Peace Research 
Institute, SIPRI Yearbook 2021: Armaments, 

weapons are referred to as “other nuclear-

armed states.”  

The total number of  nuclear weapons in 

the world, which grew to approximately 

70,000 at the peak of  the Cold War era, 

has been reduced significantly since the 

late 1980s. According to the estimates by 

the Stockholm International Peace 

Research Institute (SIPRI), however, 

13,080 nuclear weapons still exist on the 

Earth, with the U.S. and Russian nuclear 

stockpiles together constituting 

approximately 90 percent of  the total. 

This amount includes warheads awaiting 

dismantlement, and if  these are excluded, 

the number of  nuclear warheads in the 

world has increased from 9,380 in the 

previous year to 9,620. In addition, the 

number of  nuclear warheads deployed 

with operational forces has increased 

from 3,720 in the previous year to 3,825.2 

Furthermore, as noted in section 4 (C) of  

this chapter, all of  the nuclear-armed 

states have been actively pursuing the 

modernization of  their nuclear forces. 

Among nuclear-armed states, France and 

the United Kingdom disclose the 

maximum number of  their nuclear 

stockpiles. In 2015, France declared it 

possesses not more than 300 nuclear 

weapons, and reported that “[i]t has no 

undeployed weapons. All of  its weapons 

are deployed and operational.”3 On the 

other hand, the United Kingdom 

announced in the Integrated Review of  

Disarmament and International Security (Oxford: 
Oxford University Press, 2021), chapter 10.  

3 NPT/CONF.2015/10, March 12, 2015. 
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Security, Defence, Development and Foreign 

Policy published in March 2021 that it 

would increase the limit on the number 

of  nuclear weapons it possesses, stating 

as following: 

In 2010 the Government stated an intent 

to reduce our overall nuclear warhead 

stockpile ceiling from not more than 225 

to not more than 180 by the mid-2020s. 

However, in recognition of  the evolving 

security environment, including the 

developing range of  technological and 

doctrinal threats, this is no longer 

possible, and the UK will move to an 

overall nuclear weapon stockpile of  no 

more than 260 warheads.4 

It is widely estimated that China, India, 

Pakistan and North Korea have each 

added about 10 warheads annually over 

the past several years (see Tables 1-1 and 

1-2).  

 

4 United Kingdom, Global Britain in a Competitive 
Age: The Integrated Review of Security, Defence, 

Meanwhile, in 2019 and 2020 during the 

former Donald Trump administration, 

the U.S. Department of  Defense decided 

not to disclose the information regarding 

the number of  possessing and 

dismantling nuclear weapons. Reversing 

this decision, the Joseph Biden 

administration, which was inaugurated in 

January 2021, disclosed the number of  

nuclear warheads for each year through 

2020 in October 2021. According to the 

disclosure, the number of  nuclear 

warheads (including those deployed and 

in storage, but not including those retired 

or awaiting dismantlement) as of  the end 

of  2020 was 3,750—a decrease of  55 

warheads from the previous year. 

Development and Foreign Policy, March 2021, p. 76. 

Table 1-1: Number of nuclear weapons—2011-2021 

  2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

China 240 240 250 250 260 260 270 280 290 320 350 

France 300 300 300 300 300 300 300 300 300 290 290 

Russia 11,000 10,000 8,500 8,000 7,500 7,290 7,000 6,850 6,500 6,375 6,255 

U.K. 225 225 225 225 215 215 215 215 200 195-215 225 

U.S. 8,500 8,000 7,700 7,300 7,260 7,000 6,800 6,450 6,185 5,800 5,550 

India 80-100 80-100 90-110 90-110 90-110 100-120 120-130 130-140 130-140 150 156 

Pakistan 90-110 90-110 100-120 100-120 100-120 100-130 130-140 140-150 150-160 160 165 

Israel 80 80 80 80 80 80 80 80 80-90 90 90 

N. Korea ? ? 6-8 6-8 6-8 10 10-20 10-20 20-30 30-40 40-50(a) 

Total 20,530 19,000 17,270 16,350 15,850 15,395 14,935 14,465 13,865 13,400 13,080(b) 

 
(a) This estimate lists the number of warheads North Korea could potentially build with the amount of fissile material it has produced. 
(b) This total amount does not include the number of warheads which North Korea could potentially possess. 
 
Sources: Stockholm International Peace Research Institute (SIPRI), SIPRI Yearbook: Armaments, Disarmament and International Security (Oxford: Oxford 
University Press).  
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Table 1-2: Status of nuclear forces (estimates, as of January 2021) 

 
Total 

nuclear 
stockpile 

Breakdown 
Nuclear 

warheads 
Delivery 
vehicles 

U.S. 5,550 Retired / 
Awaiting 

dismantlement 
          

  
1,750      

  
Operational Non-deployed           

3,800 2,050           
  Deployed Non-strategic         
  1,800  230         
    Strategic ICBM 800 400   
    3,570  SLBM 1,920 240 

          Strategic bomber 848 60 

Russia 6,255 Retired / 
Awaiting 

dismantlement 
          

  
1,760      

  
Operational Non-deployed           

4,495 2,870           

  Deployed Non-strategic         
  1,625 1,910         
    Strategic ICBM 1,189 310 

 

 
    2,585 SLBM 816 176 

 

 
      Strategic bomber 580 50 

U.K. 225   Deployed   SLBM 120 48 

      120         

France 290   Deployed   SLBM 240 48   

 280  Attack aircraft (including 

carrier based aircraft） 
50 50 

China 350       Land-based ballistic missile 204 244   
   SLBM 48 48   
   Attack aircraft 20 20 

          Other stockpile 78  

India 156       Land-based missile 64 64   
   Attack aircraft 48 48 

          SLBM 16 14 

     Other stockpile 28  

Pakistan 165       Land-based ballistic missile 118 118   
   Attack aircraft 36 36 

          Other stockpile 4  

Israel 90    Ballistic missile 50  
  

   Attack aircraft 30  

     Cruise missile 10  

N. Korea 40-50(a)             

World 13,080(b)  （Deployed）     

 (3,825)     

 

ICBM: Inter-Continental Ballistic Missile  SLBM: Submarine Launched Ballistic Missile 

(a) This estimate lists the number of warheads North Korea could potentially build with the amount of fissile material it has produced. 
(b) This total amount does not include the number of warheads which North Korea could potentially possess. 
 
Source: SIPRI, SIPRI Yearbook 2021, chapter 10. 
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In addition, approximately 2,000 

warheads are retired and awaiting 

dismantlement. In 2000, the United States 

dismantled 184 warheads.5 

(2) Commitment to Achieving a 

World without Nuclear Weapons 

A) Approaches toward a world without 

nuclear weapons 

According to the preamble of  the NPT, 

states parties “[declare] their intention to 

achieve at the earliest possible date the 

cessation of  the nuclear arms race and to 

undertake effective measures in the 

direction of  nuclear disarmament, [and 

urge] the co-operation of  all States in the 

attainment of  this objective.” Article VI 

of  the Treaty stipulates that “[e]ach of  

the Parties to the Treaty undertakes to 

pursue negotiations in good faith on 

effective measures relating to cessation of  

the nuclear arms race at an early date and 

to nuclear disarmament, and on a treaty 

on general and complete disarmament 

under strict and effective international 

control.” 

As mentioned in the previous Hiroshima 

Reports, no country openly opposes the 

goal of  the total elimination of  nuclear 

weapons or the vision of  a world without 

nuclear weapons. Their commitment to 

nuclear disarmament has been reiterated 

in various fora, including the NPT review 

process and the United Nations General 

 

5  NNSA, “Transparency in the U.S. Nuclear 
Weapons Stockpile,” October 6, 2021, 
https://www.energy. 
gov/sites/default/files/2021-
10/20211006%20-%20U.S.%20Nuclear%20Stock

Assembly (UNGA). However, such 

statements do not necessarily mean that 

nuclear-armed states are actively pursuing 

realization of  a world without nuclear 

weapons. Owing in part to this, the 

stalemate in nuclear disarmament 

continued again in 2021. 

Nuclear-armed states 

In July 2021, the five NWS held a regular 

meeting on nuclear disarmament and 

non-proliferation, which they call a “P5 

meeting” as they are also permanent 

members of  the UN Security Council 

(P5). At the First Committee of  the 

UNGA in October, France, speaking on 

behalf  of  the five NWS, stated, “We 

support the ultimate goal of  a world 

without nuclear weapons with 

undiminished security for all.” The NWS 

also summarized the result of  the 

meeting as following:6 

➢ We attach great importance to the 

dialogue on doctrines and nuclear 

policies as means of  strengthening 

predictability, confidence and mutual 

understanding within the P5 and as a 

concrete risk reduction measure. The 

P5 members have reaffirmed their 

intention to organize a dedicated side 

event at the Review conference and 

their desire to pursue exchanges on 

doctrines. 

➢ We value the work currently underway 

on strategic risk reduction, a topic of  

high value for the NPT Review Con-

pile%20Fact%20Sheet. pdf. 

6 “Statement by France as Coordinator of the P5,” 
General Debate, First Committee, UNGA, 
October 7, 2021. 



Chapter 1 Nuclear Disarmament 

13 

ference, and reaffirm our readiness to 

work on this issue in the long-term. 

➢ Regarding the FMCT, our position 

remains to support the negotiation of  

a multilateral, internationally and 

effectively verifiable non-

discriminatory treaty, banning the 

production of  fissile material for 

nuclear weapons and other nuclear 

explosive devices (FMCT), in the 

Conference on Disarmament (CD), on 

a consensus basis and with the 

participation of  all countries involved.  

➢ The second edition of  the glossary of  

key nuclear terms is almost finalized. 

The P5 will highlight the benefits of  

the work undertaken on the glossary, 

which is an important transparency 

and confidence building measure that 

can help enhance mutual understand-

ing on respective nuclear policies. 

➢ The P5 reaffirms its support to the 

objectives of  the Southeast Asian 

Nuclear-Weapon Free Zone, and its 

availability to deepen exchanges with 

Association of  Southeast Asian 

Nations (ASEAN) member-states 

pertaining to the Bangkok treaty. 

➢ Regarding the peaceful use of  nuclear 

energy, the P5 recalls the need to 

strengthen the [third] pillar of  the 

NPT, and remains engaged to broaden 

access to nuclear technologies and to 

support the role of  nuclear energy in 

the energy transition. Work is 

underway in Vienna to prepare joint 

P5 deliverables for the Review 

 

7 “Final Joint Communique,” P5 Conference Paris, 
December 3, 2021, 
https://www.mid.ru/en/foreign_ policy/news/-

conference. 

The five NWS also convened a P5 

meeting in December 2021. According to 

a joint communique, they “reaffirmed 

their enduring commitment to the NPT 

across all three pillars, and their uncondi-

tional support for its universalisation.” 

They also “reaffirmed their commitment 

under the NPT to pursue negotiations in 

good faith on effective measures relating 

to nuclear disarmament and on a treaty 

on general and complete disarmament 

under strict and effective international 

control. They support the ultimate goal 

of  a world without nuclear weapons with 

undiminished security for all.” In addi-

tion, the five NWS “reviewed progress 

achieved concerning the different 

workstreams under the P5 Process in 

preparation for the 10th NPT Review 

Conference,”7 stating as follows: 

➢ They exchanged updates on their re-

spective nuclear doctrines and policies 

and reiterated their commitment to the 

ongoing discussions in this area that 

contribute to strengthening predicta-

bility, confidence and mutual under-

standing among the NWS. In this 

regard, they consider this workstream 

as a tangible risk reduction measure, 

and reaffirmed their willingness to 

pursue these discussions, as well as to 

host a dedicated side-event on nuclear 

doctrines and policies at the Review 

Conference;  

➢ They recognized their responsibility to 

/asset_publisher/cKNonkJE02Bw/content/id/4
983321. 
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work collaboratively to reduce the risk 

of  nuclear conflict. They intend to 

build on their fruitful work on strategic 

risk reduction within the P5 Process in 

the course of  the next NPT review 

cycle, in order to reduce the likelihood 

of  nuclear weapons use…;  

➢ They endorsed the second edition of  

the P5 Glossary of  Key Nuclear 

Terms, which contributes to enhancing 

mutual trust and understanding among 

the NWS. They decided to submit the 

Glossary as a P5 working paper to the 

10th NPT Review Conference and 

hold a side-event during the Confer-

ence;  

➢ They reaffirmed their commitment to 

the objectives of  the Nuclear-Weapon- 

Free-Zones, including the Southeast 

Asia Nuclear-Weapon-Free-Zone, and 

recalled the importance of  advancing 

discussions between the NWS and the 

ASEAN countries on the Protocol to 

the Southeast Asia Nuclear-Weapon-

Free-Zone Treaty. They also recalled 

their support to the establishment of  a 

Middle-East zone free of  weapons of  

mass destruction and their means of  

delivery;  

➢ They reiterated their support for the 

negotiation of  a non-discriminatory, 

multilateral and internationally and 

effectively verifiable Fissile Material 

Cut-off  Treaty (FMCT)…on the basis 

of  the Shannon mandate and with the 

participation of  all countries in the 

Conference on Disarmament;  

➢ They stressed the shared benefits of  

 

8  “Statement by China,” Clusters I to IV, First 
Committee, UNGA, October 13, 2021. 

the peaceful uses of  nuclear energy 

and the need to strengthen this pillar 

of  the NPT. 

The nuclear weapon states also all indi-

vidually expressed their views on nuclear 

disarmament at the First Committee of  

the UNGA and other forums.  

For instance, China emphasized that it 

“follows a nuclear strategy of  self-

defense, supports the ultimate compre-

hensive prohibition and thorough 

destruction of  nuclear weapons, and 

supports the establishment of  a nuclear-

weapon-free world.” It also stated, “China 

advocates that nuclear disarmament 

should be a fair and reasonable process 

of  gradual and balanced reduction on the 

basis of  maintaining global strategic 

stability and undiminished security for 

all.”8 

Russia said, “We share the commitment 

to the noble goal of  achieving a nuclear-

free world. The question that needs to be 

answered is how to make progress toward 

this goal without undermining global 

stability and deepening the divide among 

States. We firmly believe that real 

progress towards nuclear disarmament 

can be achieved only through consensus-

based decisions, by taking calibrated step-

by-step measures, and keeping with the 

principle of  equal and indivisible security 

as well as the need to maintain strategic 

balance.”9 

France stated, “[It] has presented a posi-

tive nuclear disarmament agenda, as part 

9  “Statement by Russia,” General Debate, First 
Committee, UNGA, October 6, 2021. 
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of  a step-by-step approach to nuclear 

disarmament, contributing to tangible 

progress towards a world free of  nuclear 

weapons with undiminished security for 

all.”10  

The United Kingdom also reaffirmed its 

policies in its Integrated Review of  Security, 

Defence, Development and Foreign Policy: “We 

remain committed to the long-term goal 

of  a world without nuclear weapons. We 

continue to work for the preservation and 

strengthening of  effective arms control, 

disarmament and non-proliferation 

measures, taking into account the prevail-

ing security environment. We are strongly 

committed to full implementation of  the 

NPT in all its aspects, including nuclear 

disarmament, non-proliferation, and the 

peaceful uses of  nuclear energy; there is 

no credible alternative route to nuclear 

disarmament.”11 

While it did not mentioned its commit-

ment to the elimination of  nuclear 

weapons at the First Committee of  the 

UNGA, the United States along with 

Russia stated in their joint statement 

issued at a bilateral summit in June 2021, 

“[W]e reaffirm the principle that a nuclear 

war cannot be won and must never be 

 

10 “Statement by France,” General Debate, First 
Committee, UNGA, October 5, 2021. 

11 United Kingdom, Global Britain in a Competitive 
Age, p. 78. 

12  “U.S.-Russia Presidential Joint Statement on 
Strategic Stability,” June 16, 2021, https://www. 
whitehouse.gov/briefing-room/statements-
releases/2021/06/16/u-s-russia-presidential-joint-
statement-on-strategic-stability/. 

13  “Joint Statement on the Visit to the United 
Kingdom of the Honorable Joseph R. Biden, Jr., 
President of the United States of America at the 

fought.”12 In addition, at the U.K.-U.S. 

summit meeting in June, they stated, “As 

we maintain close alignment on our nu-

clear deterrence and modernisation 

programs, we reaffirm our commitment 

to effective arms control and nuclear 

security, and to the goal of  a world 

without nuclear weapons.”13  

In the meantime, among the nuclear-

armed states outside the NPT, India 

stated, “[It] is firmly committed to the 

goal of  universal, non-discriminatory and 

verifiable nuclear disarmament. India’s 

proposal for a step-by-step approach for 

the total elimination of  nuclear weapons 

… calls on the Conference on Disarma-

ment to negotiate a Comprehensive 

Nuclear Weapons Convention.”14 On the 

other hand, Pakistan’s Prime Minister 

Imran Ahmed Khan implied that his 

nation’s nuclear deterrent had prevented a 

breakout of  a war between Pakistan and 

India, but said, “I am completely against 

nuclear arms. … The moment there’s a 

settlement in Kashmir, I believe the two 

neighbours will live as civilized people. 

We will not need to have this nuclear de-

terrence.”15 

Invitation of the Rt. Hon. Boris Johnson, M.P., the 
Prime Minister of the United Kingdom of Great 
Britain and Northern Ireland,” June 10, 2021, 
https://www.whitehouse. gov/briefing-
room/statements-releases/2021/06/10/joint-
statement-on-the-visit-to-the-united-kingdom-of-
the-honorable-joseph-r-biden-jr-president-of-the-
united-states-of-america-at-the-invitation-of-the-
rt-hon-boris-johnson-m-p-the-prime-min/. 

14  “Statement by India,” General Debate, First 
Committee, UNGA, October 21, 2021. 

15 Anwar Iqbal, “No Need for Nuclear Deterrence 
If Kashmir Dispute Resolved: PM,” Dawn, June 22, 
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Creating an Environment for 

Nuclear Disarmament (CEND) 

The United States, which argues that the 

international security environment needs 

to be improved in order to promote 

nuclear disarmament, launched the 

Creating an Environment for Nuclear 

Disarmament (CEND) Working Group 

(CEWG) in 2019. Forty-three countries 

(including NWS, NNWS, non-NPT 

states, NAM countries, U.S. allies, and 

Treaty on the Prevention of  Nuclear 

Weapons (TPNW) signatories) 

participated in the CEND’s Leadership 

Group Meeting in September 2020. 

While little has been reported on CEND’s 

progress since the Biden administration 

took office, U.S. Ambassador Robert 

Wood, Permanent Representative to the 

Conference on Disarmament, stated, 

“The United States continues to fully 

support CEND – and its efforts to 

identify constructive and actionable 

proposals for progress on nuclear 

disarmament.” He elaborated that the 

three subgroups addressing the following 

issues, with the support of  non-govern-

mental expert facilitators, were making 

steady progress in addressing the tasks, 

and would finalize recommendations 

from each respective subgroup late in 

2022 and release their findings early in 

2023, in accordance with the timeline 

discussed at the November 2020 plenary 

 

2021, https://www.dawn.com/news/1630746. 

16  Robert Wood, “Prevention of Nuclear War, 
Including All Related Matters: Nuclear Risk 
Reduction,” Remarks to the CD Plenary Thematic 
Debate on Agenda Item 2, May 18, 2021, 

meeting:16 

➢ Reducing perceived incentives for 

states to retain, acquire, or increase 

their holdings of  nuclear weapons and 

increasing incentives to reduce and 

eliminate nuclear weapons (co-chaired 

by the Netherlands and Morocco); 

➢ Mechanisms to bolster nonprolifera-

tion efforts and build confidence in 

and further advance nuclear disarma-

ment (co-chaired by South Korea and 

the United States); and 

➢ Interim measures to reduce the risks 

associated with nuclear weapons (co-

chaired by Finland and Germany). 

NNWS 

Regarding approaches to nuclear disarma-

ment, while the five NWS have argued for 

a step-by-step approach, NNWS allied 

with the United States have proposed a 

“progressive approach” based on build-

ing-block principles, and the Non-Aligned 

Movement (NAM) countries have called 

for launching negotiations on a phased 

program for the complete elimination of  

nuclear weapons within a specified time 

frame. 

At the 2021 UNGA, the New Agenda 

Coalition (NAC: Brazil, Egypt, Ireland, 

Mexico, New Zealand and South Africa) 

stated, “The NAC was established to 

address the continued threat to humanity 

posed by the possession of  nuclear 

weapons, and the belief  that the only 

https://geneva.usmission. 
gov/2021/05/18/ambassador-woods-remarks-to-
the-cd-plenary-thematic-debate-on-agenda-item-
2/. 
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protection against this existential threat is 

their total elimination. Achieving and 

maintaining a world without nuclear 

weapons remains the NAC’s primary 

goal.” It also stated, “The NAC advocates 

for the implementation of  concrete, 

transparent, mutually reinforcing, 

verifiable and irreversible nuclear 

disarmament measures and the fulfilment 

of  NPT obligations and commitments. 

Finally, the NAC added, “The global 

security environment is not an excuse for 

inaction, but rather, it reinforces the need 

for urgency. What is lacking is not 

favourable conditions, but political will 

and determination.”17 

The NAM countries also criticized the 

situation surrounding nuclear disarma-

ment and stated, “NAM is deeply 

concerned by this dismal state of  affairs, 

as a result of  non-compliance by NWS 

and the threats it poses to the non-

proliferation regime and international 

architecture of  security. ... NAM 

welcomes multilateral efforts towards 

nuclear disarmament and the total 

elimination of  nuclear weapons. ... NAM 

stresses the importance of  enhancing 

public awareness about the threat posed 

to humanity by nuclear weapons.”18 In 

their UNGA resolution on nuclear 

disarmament, the NAM also “[reiterated] 

its call upon the Conference on 

Disarmament to establish, as soon as 

possible and as the highest priority, an ad 

 

17 “Statement by South Africa on behalf of the 
NAC,” First Committee, UNGA, October 11, 
2021. 

18 “Statement by Indonesia on behalf of the NAM,” 
First Committee, UNGA, October 4, 2021. 

hoc committee on nuclear disarmament 

in 2022 and to commence negotiations 

on a phased programme of  nuclear 

disarmament leading to the total 

elimination of  nuclear weapons within a 

specified framework of  time.”19 

The NNWS allied with the United States 

jointly stated, “Our approach takes into 

account the international security envi-

ronment without losing sight of  the risks 

posed by nuclear weapons. Indeed, the 

NPT has always been an instrument for 

pursuing ambitious aims whilst taking 

into account geopolitical realities. That 

goal has not changed: to advance and 

achieve a world without nuclear weap-

ons.” They also proposed “pragmatic 

inclusive measures, including: universali-

zation of  the NPT, entry into force of  

the [Comprehensive Nuclear-Test-Ban 

Treaty (CTBT)], negotiation in the [CD] 

of  a treaty to ban the production of  

fissile material for nuclear weapons, 

cooperation on nuclear disarmament 

verification, measures aimed at strategic 

and nuclear risk reduction, a reaffirmation 

or tightening of  existing negative security 

assurances, greater transparency on 

nuclear arsenals, and an inclusive dialogue 

on nuclear doctrines.”20 

Stockholm Initiative 

In 2019, Sweden proposed a “Stepping-

stone approach,” in which it stated “the 

need for ‘actionable’ implementation 

19 A/RES/76/46, December 6, 2021. 

20 “Joint Statement by Italy on behalf of a group 
of countries,” Thematic One to Four, First 
Committee, UNGA, October 14, 2021. 
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measures.” Since then, it has led the 

“Stockholm Initiative” based on that ap-

proach. 

At the third Ministerial Meeting held in 

Amman (Jordan) in January 2021, 16 par-

ticipating countries (Argentina, Canada, 

Ethiopia, Finland, Germany, Indonesia, 

Japan, Jordan, Kazakhstan, the 

Netherlands, New Zealand, Norway, 

South Korea, Spain, Sweden, and 

Switzerland) called upon the NPT states 

parties to make progress on the road 

towards a world free of  nuclear weapons, 

in accordance with the press release by 

the co-host countries supporting the 

“stepping stones” contained as 22 

concrete proposals agreed in the Berlin 

meeting in 2020.21 In addition, 15 

countries (Argentina, Canada, Finland, 

Germany, Indonesia, Japan, Jordan, Ka-

zakhstan, South Korea, Norway, New 

Zealand, the Netherlands, Spain, Sweden, 

and Switzerland), which participated in 

the fourth Ministerial Meeting in Madrid 

(Spain) in July 2021, “renewed their call 

for all States that possess nuclear weap-

ons to show leadership, address and re-

duce nuclear risks and promote nuclear 

disarmament through the adoption of  

significant measures to meet the commit-

ments taken on under the NPT.”22 

 

21  “Press release by co-hosts of 3rd Ministerial 
Meeting of Stockholm Initiative for Nuclear 
Disarmament,” January 6, 2021. 

22  “Press release by co-hosts of 4th Ministerial 
Meeting of Stockholm Initiative for Nuclear 
Disarmament,” July 5, 2021. 

23 “A Nuclear Risk Reduction Package,” Working 
paper by the Stockholm Initiative, supported by 
Argentina, Australia, Belgium, Canada, Denmark, 
Ethiopia, Finland, Germany, Iceland, Indonesia, 

Furthermore, in July 2021, 21 countries 

issued a working paper for the NPT Re-

view Conference, titled “A Nuclear Risk 

Reduction Package,” in which they pro-

posed a number of  concrete measures re-

garding: declaratory commitments as a 

political signal; a renewed commitment by 

the NWS and expanded risk dialogues; 

supporting measures by all States parties; 

research, analysis, education and aware-

ness; and establishment of  a process.23 

In December, the fifth Ministerial Con-

ference was held, and 18 participating 

countries (Argentina, Canada, Ethiopia, 

Finland, Germany, Indonesia, Japan, Jor-

dan, Kazakhstan, South Korea, the 

Netherlands, New Zealand, Norway, 

Spain, Sweden and Switzerland, along 

with the co-hosts Sweden and Germany) 

agreed to continue to work together for 

the 10th NPT Review Conference 

(RevCon), and adopted a joint ministerial-

level press statement. 

B) Voting behavior on UNGA resolu-

tions on nuclear disarmament pro-

posals by Japan, NAC and NAM  

In 2021, the UNGA again adopted the 

following resolutions titled: “Joint courses 

of  action and future-oriented dialogue to-

wards a world without nuclear weapons”24 

Japan, Jordan, Kazakhstan, Luxembourg, the 
Netherlands, New Zealand, Norway, the Republic 
of Korea, Spain, Sweden and Switzerland, July 
2021, 
https://www.government.se/4a2425/contentasse
ts/690891c6d512 
44e188aa6e8f2677f57c/workingpapernuclearriskr
eduction_stockholminitiative_endorsed-by-21-
states-july-2021.pdf. 

24 A/RES/76/54, December 6, 2021. 
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proposed by Japan and others; “Towards 

a nuclear-weapon-free world: accelerating 

the implementation of  nuclear disarma-

ment commitments”25 proposed by the 

New Agenda Coalition (NAC); and “Nu-

clear disarmament”26 proposed by NAM 

members. The voting behavior of  the 

countries surveyed in this project on the 

three resolutions at the UNGA in 2021 is 

presented below. 

➢ “Joint courses of  action and future-

oriented dialogue towards a world 

without nuclear weapons”—158 in 

favor (Australia, Belgium, Canada, 

France, Germany, Japan, Kazakhstan, 

the Netherlands, Norway, the 

Philippines, Poland, Saudi Arabia, 

Sweden, Switzerland, Turkey, the UAE, 

the United Kingdom, the United States 

and others); 4 against (China, North 

Korea, Russia and Syria); 27 

abstentions (Austria, Brazil, Chile, 

Egypt, India, Indonesia, Iran, Israel, 

South Korea, Mexico, New Zealand, 

Nigeria, Pakistan, South Africa and 

others) 

➢ “Towards a nuclear-weapon-free 

world: accelerating the implementation 

of  nuclear disarmament 

commitments”—140 in favor (Austria, 

Brazil, Chile, Egypt, Indonesia, Iran, 

Kazakhstan, Mexico, New Zealand, 

Nigeria, the Philippines, Saudi Arabia, 

South Africa, Sweden, Switzerland, 

Syria, the UAE and others); 34 against 

(Belgium, China, France, Germany, 

India, Israel, North Korea, the 

Netherlands, Norway, Poland, Russia, 

 

25 A/RES/76/49, December 6, 2021. 

Turkey, the United Kingdom, the 

United States and others); 15 

abstentions (Australia, Canada, Japan, 

South Korea, Pakistan and others) 

➢ “Nuclear disarmament”—124 in favor 

(Brazil, Chile, China, Egypt, Indonesia, 

Iran, Kazakhstan, Mexico, Nigeria, the 

Philippines, Saudi Arabia, Syria, the 

UAE and others); 41 against (Australia, 

Belgium, Canada, France, Germany, Is-

rael, South Korea, the Netherlands, 

Norway, Poland, Russia, Switzerland, 

Turkey, the United Kingdom, the 

United States and others); 22 absten-

tions (Austria, India, Japan, North Ko-

rea, New Zealand, Pakistan, South Af-

rica, Sweden and others) 

The resolution proposed by Japan in 

2021, like the previous ones, was simpli-

fied compared to the resolutions adopted 

before 2018. It proposed “guidelines for 

joint action,” and listed measures that 

could be taken in a relatively short period 

of  time, such as improving transparency 

and confidence-building by NWS, reduc-

ing nuclear risks, declaring a moratorium 

on the production of  weapons-grade fis-

sile materials, signing and ratifying the 

CTBT, contributing to nuclear disarma-

ment verification, and promoting dis-

armament and non-proliferation educa-

tion. The resolution in 2021 also empha-

sized “the necessity for all States parties 

to comply with all of  their obligations 

regarding nuclear disarmament and non-

proliferation under the [NPT],” and reaf-

firmed “the importance of  implementing 

commitments contained in the Final 

26 A/RES/76/46. 
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Documents” adopted at the NPT Review 

(and Extension) Conference in 1995, 

2000 and 2010. 

Unlike the other two resolutions on 

nuclear disarmament mentioned above, 

two NWS— the United Kingdom and the 

United States—voted in favor of  this 

resolution proposed by Japan as in the 

previous year, and even became co-

sponsors. In addition, several Western 

NNWS that abstained on the previous 

year’s resolution voted in favor of  the 

2021 resolution. However, the resolution 

was criticized by some countries. For 

instance, Austria argued, as reasons for 

abstaining, that it was “worried about 

attempts to replace established consensus 

language with new formulations that 

backtrack on existing commitments 

agreed upon during past NPT Review 

Conferences.” It also mentioned that, 

“Language contained in General 

Assembly resolutions cannot provide a 

blueprint for any Review Conference 

outcome – such an outcome is to be 

negotiated during the conference.”27 

Furthermore, the resolution was criticized 

because, similar to the one adopted in 

2020, it continued not to use the 

expression “deep concern” but rather 

employed the weakened expression 

“recognizing” regarding the “catastrophic 

humanitarian consequences that would 

result from the use of  nuclear weapons.” 

The draft resolution was put to a split 

vote over 18 paragraphs at the First 

 

27 “Austria - Explanation of Vote after the Vote 
Cluster 1 – Nuclear Weapons,” First Committee, 
UNGA, October 27, 2021, 
https://www.reachingcriticalwill.org/images/doc

Committee. 

C) Humanitarian consequences of 

nuclear weapons 

Since the 2015 NPT RevCon, the Hu-

manitarian Group, which focuses on the 

humanitarian dimensions of  nuclear 

weapons, has emphasized the significance 

of  starting negotiations on a legally bind-

ing instrument on prohibiting nuclear 

weapons. The result was the adoption of  

the TPNW in 2017. 

At the 2021 UNGA, countries mainly 

belonging to the Humanitarian Group, as 

in the previous year, proposed a resolu-

tion titled “Humanitarian consequences 

of  nuclear weapons.”28 The resolution, 

among others, stated that it “highlights 

the catastrophic humanitarian conse-

quences of  the use of  nuclear weapons 

and calls on all states to prevent any use 

or proliferation of  nuclear weapons and 

to achieve nuclear disarmament.” The 

uments/Disarmament-fora/1com/ 
1com21/eov/L59_Austria.pdf. 

28 A/RES/76/30, December 6, 2021. 
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voting behavior of  countries surveyed in 

this project on this resolution is as 

follows: 

➢ 148 in favor (Austria, Brazil, Chile, 

Egypt, India, Indonesia, Iran, Japan, 

Kazakhstan, Mexico, New Zealand, 

Nigeria, the Philippines, Saudi Arabia, 

Table 1-3: Voting behavior on selected UNGA resolutions in 2021 

  

Joint 
courses of 
action and 

future-
oriented 
dialogue 
towards a 

world 
without 
nuclear 

weapons 

Towards 
a nuclear 
weapon-

free 
world 

Nuclear 
disarmament TPNW 

Follow-up 
to the 

advisory 
opinion of 

the ICJ 

Convention 
on the 

Prohibition 
of the Use 
of Nuclear 
Weapons 

Humanitarian 
consequences 

Ethical 
imperatives 

China × × 〇 × 〇 〇 △ △ 

France 〇*) × × × × × × × 

Russia × × × × × △ × × 

U.K. 〇 × × × × × × × 

U.S. 〇 × × × × × × × 

India △ × △ × △ 〇 〇 △ 

Israel △ × × × × × × × 

Pakistan △ △ △ × 〇 △ △ △ 

Australia 〇 △ × × × × △ × 

Austria △ 〇 △ 〇 〇 × 〇 〇 

Belgium 〇*) × × × × × △ × 

Brazil △ 〇 〇 〇 〇 △ 〇 〇 

Canada 〇*) △ × × △ × △ × 

Chile △ 〇 〇 〇 〇 〇 〇 〇 

Egypt △ 〇 〇 〇 〇 〇 〇 〇 

Germany 〇*) × × × × × △ × 

Indonesia △ 〇 〇 〇 〇 〇 〇 〇 

Iran △ 〇 〇 〇 〇 〇 〇 〇 

Japan 〇 △ △ × △ △ 〇 △ 

Kazakhstan 〇 〇 〇 〇 〇 〇 〇 〇 

South Korea △ △ × × × × △*) × 

Mexico △ 〇 〇 〇 〇 〇 〇 〇 

Netherlands 〇*) × × × × × △ × 

New Zealand △ 〇 △ 〇 〇 × 〇 〇 

Nigeria △ 〇 〇 〇 〇 〇 〇 〇 

Norway 〇*) × × × × × △ × 

Philippines 〇 〇 〇 〇 〇 △ 〇 〇 

Poland 〇 × × × × × × × 

Saudi Arabia 〇*) 〇 〇 △*) 〇 〇 〇 〇 

South Africa △ 〇 △ 〇 〇 〇 〇 〇 

Sweden 〇 〇 △ △ 〇 × 〇 △ 

Switzerland 〇*) 〇 × △ 〇 × 〇 △ 

Syria × 〇 〇 ？ 〇 〇 〇 〇 

Turkey 〇 × × × × × △ × 

UAE 〇 〇 〇 〇 〇 〇 〇 〇 

North Korea × ×*) △ × △ △ △ △ 

[○: In favor, ×: Against, △: Abstention, ?: No vote] 

*) Changing voting behavior in 2021 from the previous year. 
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South Africa, Sweden, Switzerland, 

Syria, the UAE); 12 against (France, 

Israel, Poland, Russia, the United 

Kingdom, the United States and 

others); 29 abstentions (Australia, 

Belgium, Canada, China, Germany, 

South Korea, North Korea, the 

Netherlands, Norway, Pakistan, Turkey 

and others) 

Furthermore, voting behavior on the 

resolution titled “Ethical imperatives for a 

nuclear-weapon-free world,”29 which 

“calls upon all states to acknowledge the 

humanitarian impacts and risks of  a 

nuclear weapon detonation and makes a 

series of  declarations about the inherent 

immorality of  nuclear weapons underly-

ing the need for their elimination,” led by 

the Humanitarian Group countries, was: 

➢ 135 in favor (Austria, Brazil, Chile, 

Egypt, Indonesia, Iran, Kazakhstan, 

Mexico, New Zealand, Nigeria, the 

Philippines, Saudi Arabia, South Af-

rica, Syria, the UAE and others); 37 

against (Australia, Belgium, Canada, 

France, Germany, Israel, South Korea, 

the Netherlands, Norway, Poland, Rus-

sia, Turkey, the United Kingdom, the 

United States and others), 14 absten-

tions (China, India, Japan, North Ko-

rea, Pakistan, Sweden, Switzerland and 

others) 

NWS have not been receptive to humani-

tarian issues in nuclear disarmament from 

the outset. While the United Kingdom 

and the United States attended the Third 

International Conference on the Humani-

 

29 A/RES/76/25, December 6, 2021. 

tarian Impact of  Nuclear Weapons in 

2014, NWS kept their distance from these 

issues, especially when the Humanitarian 

Group began to officially pursue a legal 

prohibition of  nuclear weapons. For 

example, NWS did not use the term 

“humanitarian” in their statements made 

at the 2021 UNGA First Committee. 

The UNGA resolutions on nuclear 

disarmament led by Japan in 2017 and 

2018 were criticized by some NNWS, 

including the Humanitarian Group, and 

civil society for the removal of  the word 

“any” in the resolutions, which in the 

2016 resolution text read: “[e]xpressing 

deep concern at the catastrophic 

humanitarian consequences of  any use of  

nuclear weapons.” They called the 

removal an unacceptable step backward. 

In addition, the sentence—“deep 

concerns about the humanitarian 

consequences of  the use of  nuclear 

weapons continue to be a key factor that 

underpins efforts by all States towards a 

world free of  nuclear weapons”—which 

had been used in the 2018 resolution—

was not included in the 2021 resolution, 

as was also the case in 2020. 

(3) Treaty on the Prohibition of 

Nuclear Weapons (TPNW)  

The number of  countries signing and/or 

ratifying the TPNW which was adopted 

on September 20, 2017, has steadily 

increased. As the number of  ratifying 

countries reached 50 on October 24, 

2020, the TPNW entered into force on 
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January 22, 2021, in accordance with 

Article 15 of  the treaty. As of  the end of  

2021, 59 countries have ratified among 

the 86 signatories. Among the countries 

surveyed, those that have ratified are 

Austria, Chile, Kazakhstan, Mexico, New 

Zealand, Nigeria, the Philippines and 

South Africa, and those that have only 

signed are Brazil and Indonesia. 

On the occasion of  the treaty’s entry into 

force, UN Secretary-General António 

Guterres said in a video message that the 

TPNW is “an important step towards a 

world free of  nuclear weapons,” and 

“represents a strong demonstration of  

support for multilateral approaches to 

nuclear disarmament.” He also stated, 

“The survivors of  nuclear explosions and 

nuclear tests offered tragic testimonies 

and were a moral force behind the Treaty. 

Entry into force is a tribute to their 

enduring advocacy.” Furthermore, he 

emphasized, “Nuclear weapons pose 

growing dangers and the world needs 

urgent action to ensure their elimination 

and prevent the catastrophic human and 

environmental consequences any use 

would cause. …The elimination of  

nuclear weapons remains the highest 

disarmament priority of  the United 

Nations. The Secretary-General calls on 

all States to work together to realize this 

ambition to advance common security 

and collective safety.”30 

The first Meeting of  the States Parties 

 

30  United Nations, “Guterres Hails Entry Into 
Force of Treaty Banning Nuclear Weapons,” 
January 22, 2021, 
https://news.un.org/en/story/2021/01/1082702. 

(MSP) under Article 8-2 of  the TPNW 

was originally scheduled to be held in 

January 2022. However, it was resched-

uled due to the global pandemic of  

COVID-19. 

Proponent countries 

As in the previous years, at the 2021 

UNGA, a resolution was adopted titled 

“Treaty on the Prohibition of  Nuclear 

Weapons,”31 which called upon all states 

that have not yet done so to sign, ratify, 

accept, approve or accede to the treaty at 

the earliest possible date, and “[invited] 

States not party to the Treaty, as well as 

the relevant entities of  the United 

Nations system, other relevant interna-

tional organizations or institutions, 

regional organizations, the International 

Committee of  the Red Cross, the 

International Federation of  Red Cross 

and Red Crescent Societies and relevant 

non-governmental organizations to 

attend the first Meeting of  States Parties 

as observers.”32 The voting behavior of  

countries surveyed in this project on this 

resolution was as follows. 

➢ 128 in favor (Austria, Brazil, Chile, 

Egypt, Indonesia, Iran, Kazakhstan, 

Mexico, New Zealand, Nigeria, the 

Philippines, South Africa, the UAE 

and others); 42 against (Australia, 

Belgium, Canada, China, France, Ger-

many, India, Israel, Japan, South 

Korea, North Korea, the Netherlands, 

Norway, Pakistan, Poland, Russia, Tur-

31  Regarding the main arguments by the 
proponents of the TPNW, see also the Hiroshima 
Report 2021. 

32 A/RES/76/34, December 6, 2021. 
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key, the United Kingdom, the United 

States and others); 16 abstentions 

(Saudi Arabia, Sweden, Switzerland 

and others) – Syria did not vote. 

Regarding the legal prohibition of  nuclear 

weapons, the UNGA in 2021 adopted 

resolutions “Follow-up to the advisory 

opinion of  the International Court of  

Justice on the legality of  the threat or use 

of  nuclear weapons”33 and “Convention 

on the prohibition of  the use of  nuclear 

weapons.”34 The voting behaviors of  

respective countries with respect to these 

resolutions were as follows: 

➢ “Follow-up to the advisory opinion of  

the International Court of  Justice on 

the legality of  the threat or use of  nu-

clear weapons”—a 143 in favor 

(Austria, Brazil, Chile, China, Egypt, 

Indonesia, Iran, Kazakhstan, Mexico, 

New Zealand, Nigeria, Pakistan, the 

Philippines, Saudi Arabia, South 

Africa, Sweden, Switzerland, Syria, the 

UAE and others); 33 against (Australia, 

Belgium, France, Germany, Israel, 

South Korea, the Netherlands, Nor-

way, Poland, Russia, Turkey, the United 

Kingdom, the United States and 

others); 14 abstentions (Canada, India, 

Japan, North Korea and others) 

➢ “Convention on the prohibition of  the 

use of  nuclear weapons”—125 in 

favor (Chile, China, Egypt, India, 

Indonesia, Iran, Kazakhstan, Mexico, 

Nigeria, Saudi Arabia, South Africa, 

 

33 A/RES/76/53, December 6, 2021. 

34 A/RES/76/56, December 6, 2021. 

35 Regarding the main arguments by the NNWS 

Syria, the UAE and others); 50 against 

(Australia, Austria, Belgium, Canada, 

France, Germany, Israel, South Korea, 

the Netherlands, New Zealand, Nor-

way, Poland, Sweden, Switzerland, 

Turkey, the United Kingdom, the 

United States and others); 13 ab-

stentions (Brazil, Japan, North Korea, 

Pakistan, the Philippines, Russia and 

others) 

NNWS not signing the TPNW 

Among the NNWS surveyed in this 

report that have not signed the TPNW,35 

Switzerland and Sweden stated early on 

that they would participate in the first 

MSP as observers, although they simulta-

neously reiterated that they could not sign 

the treaty in the present form. 

In October 2021, the new Norwegian 

coalition government, which was formed 

after the general election in September, 

also announced that it would be the first 

North Atlantic Treaty Organization 

(NATO) member to participate as an 

observer in the MSP. In its election 

platform, the Labour Party, the core of  

the new government, stated, “The TPNW 

is a good initiative and contributes to 

increase stigma around nuclear weapons. 

In the current security situation, it is not 

possible for NATO countries like 

Norway to sign without reducing our 

possibility for influence and protection. It 

should be a goal for Norway and other 

NATO countries to sign the TPNW.”36  

not signing the TPNW, see also the Hiroshima 
Report 2021. 

36 “Norwegian Labour Party Opening up towards 
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Furthermore, in November, three 

parties—including the Social Democrats 

(SPD) and the Green Party, which 

established a new coalition government in 

Germany in December—agreed to 

participate in the first MSP as an observer 

in their coalition agreement, saying as 

follows: “In light of  the results of  the 

NPT Review Conference and in close 

consultation with our allies, we will 

constructively support the intent of  the 

Treaty as an observer (not as a member) 

at the Conference of  the Parties to the 

[TPNW].” In the meantime, regarding the 

issue of  replacing Germany’s dual-

capable aircraft (DCA), they stated in 

their coalition agreement, “We will, at the 

beginning of  the 20th legislative term, 

procure a successor system for the 

Tornado fighter jet. We will accompany 

the procurement and certification process 

with respect to Germany’s nuclear sharing 

in an objective and diligent manners.” 

They further elaborated, “As long as 

nuclear weapons do play a role in 

NATO’s Strategic Concept, Germany has 

an interest in participating in strategic 

discussion and planning processes. 

Against the background of  ongoing 

threats for Germany’s and Europe’s 

security we take seriously the concerns of  

our centre and eastern European 

 

TPNW Signature,” ICAN, April 28, 2021, https:// 
www.icanw.org/norwegian_labour_party_progra
mme_supports_tpnw. 

37  Mehr Fortschritt wagen: Bündnis für Freiheit, 
Gerechtigkeit und Nachhaltigkeit, Koalitionsvertrag 
2021 – 2025 zwischen der Sozialdemokratischen 
Partei Deutschlands (SPD), BÜNDNIS 90/DIE 
GRÜNEN und den Freien Demokraten (FDP). 
The English translation of the quoted section is by, 
inter alia, Julia Berghofer, “With Its First Three-

partners, remain committed to the 

maintenance of  a credible deterrence 

potential and want to continue the 

dialogue efforts of  the Alliance”.37 

On the other hand, the communiqué 

issued at the NATO summit in June 2021 

made clear its opposition to the treaty, as 

follows: 

We reiterate our opposition to the Treaty 

on the Prohibition of  Nuclear Weapons 

(TPNW) which is inconsistent with the 

Alliance’s nuclear deterrence policy, is at 

odds with the existing non-proliferation 

and disarmament architecture, risks 

undermining the NPT, and does not take 

into account the current security 

environment. The TPNW does not 

change the legal obligations on our 

countries with respect to nuclear 

weapons. We do not accept any argu-

ment that the TPNW reflects or in any 

way contributes to the development of  

customary international law. We call on 

our partners and all other countries to 

reflect realistically on the ban treaty’s 

impact on international peace and 

security, including on the NPT, and join 

us in working to improve collective 

security through tangible and verifiable 

measures that can reduce strategic risks 

and enable lasting progress on nuclear 

disarmament.38 

Party Coalition, Where’s Germany’s Defence and 
Security Policy Heading?” European Leadership 
Network, November 25, 2021, 
https://www.europeanleadershipnetwork.org/wit
h-its-first-three-party-coalition-wheres-germanys-
defence-and-security-policy-heading/. 

38 “Brussels Summit Communiqué,” The Heads of 
State and Government participating in the meeting 
of the North Atlantic Council in Brussels, June 14, 
2021, 
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As for Japan, Prime Minister Fumio 

Kishida said in his inaugural press confer-

ence on October 4, 2021, “I believe that 

the TPNW is a very important treaty for a 

world without nuclear weapons. However, 

unfortunately, no NWS has joined the 

treaty. As the only country to have experi-

enced atomic bombings, I strongly con-

sider that Japan must play a role in leading 

the NWS, including the United States, to-

ward an exit to a world without nuclear 

weapons.”39  

He also stated on December 21: 

I consider that the TPNW is an 

important treaty that will be the way out 

toward a world without nuclear weapons. 

However, unfortunately, not a single 

NWS has joined this treaty. During my 

tenure as Foreign Minister for four years 

and eight months, I have strongly felt 

that in order to move the reality toward a 

world without nuclear weapons, it is vital 

to convince the countries actually pos-

sessing nuclear weapons to change. 

Therefore, as the only country to have 

experienced of  atomic bombings during 

the war, Japan, as its responsibility, 

recognizes the importance of  making 

efforts to move the United States which 

is Japan’s only ally and also the world’s 

largest NWS. Furthermore, I have stated 

that Japan should first build a 

 

https://www.nato.int/cps/en/natohq/news_ 
185000.htm. 

39  “Press Conference by Prime Minister Fumio 
Kishida,” Prime Minister’s Office of Japan, 
October 4, 2021, 
https://www.kantei.go.jp/jp/100_kishida/statem
ent/2021/1004kaiken.html. (in Japanese) 

40  “Press Conference by Prime Minister Fumio 
Kishida,” Prime Minister’s Office of Japan, 

relationship of  trust with the United 

States regarding a move toward a world 

without nuclear weapons, and then 

consider various activities. It is my view 

that Japan should be cautious about 

joining the TPNW as an observer before 

that can be done.40 

Nuclear-armed states 

On the other hand, nuclear-armed states 

maintained their position of  refusing to 

sign the TPNW.41 For instance, Chinese 

Foreign Ministry Spokesperson Hua 

Chunying said, “[I]t is China's view that 

nuclear disarmament cannot lose sight of  

the reality of  the international security 

landscape. Progress should be sought step 

by step under the principle of  maintain-

ing global strategic stability and undimin-

ished security for all. The process must be 

consensus-based and stay within the 

framework of  the existing international 

disarmament and non-proliferation 

regime. The Treaty runs counter to the 

above-mentioned principle and is 

detrimental to the international 

disarmament and non-proliferation 

regime with the NPT as a cornerstone. 

China does not recognize and has no 

intention to sign or ratify it. We stress that 

the Treaty does not reflect or constitute 

customary international law and has no 

binding force on non-signatories.”42 

December 21, 2021, 
https://www.kantei.go.jp/jp/101_kishida/statem
ent/2021/1221kaiken.html. (in Japanese) 

41 Regarding the arguments by NWS, see also the 
Hiroshima Report 2021. 

42  “Foreign Ministry Spokesperson Hua 
Chunying’s Regular Press Conference,” Ministry of 
Foreign Affairs of China, January 22, 2021, 
https://www.fmprc.gov.cn/mfa_eng/xwfw_6653
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France also criticized the instrument: 

“This treaty will not make it possible to 

eliminate any nuclear weapons. It is not 

accompanied by any clear or rigorous 

verification mechanisms. It undermines 

the Nuclear Non-Proliferation Treaty 

(NPT), the cornerstone of  the nuclear 

non-proliferation regime. France has not 

participated in the negotiation of  this 

treaty and does not intend to join it. We 

are not bound by this treaty and it does 

not impose any obligations on France.”43 

Other NWS also criticized the treaty and 

emphasized that they had no intention to 

join it or be bounded by its obligations. 

As for the United States, Under Secretary 

of  State for Arms Control and 

International Security Bonnie Jenkins 

made the following remarks, citing U.S. 

priorities for the next NPT RevCon: 

[W]e are cognizant that NPT Parties will 

not always agree [on the U.S. priorities]. 

We remain cognizant of  the issues that 

could pose challenges to consensus at 

this year’s RevCon, notably the Treaty on 

the Prohibition of  Nuclear Weapons, 

and the Middle East Zone Free of  

Weapons of  Mass Destruction. We will 

not impugn the motives of  those who 

take approaches different from ours on 

 

99/s2510_665401/ 2511_665403/t1847956.shtml. 

43 “Treaty on the Prohibition of Nuclear Weapons 
– Entry into Force,” Foreign Ministry of France, 
January 22, 2021, 
https://www.diplomatie.gouv.fr/en/french-
foreign-policy/security-disarmament-and-non-
proliferation/news/2021/article/treaty-on-the-
prohibition-of-nuclear-weapons-entry-into-force-
22-jan-2021. 

44 Bonnie Jenkins, “Remarks to Chatham House,” 
November 16, 2021, 
https://www.state.gov/remarks-to-chatham-

these topics. We understand the genuine 

concerns that have led many to take such 

approaches, and we continue to engage 

with those whose differ from ours. We 

hope and expect that, through respectful 

dialogue now and at the RevCon, we can 

achieve a positive outcome, even as we 

continue to maintain our different points 

of  view.44 

Still, U.S. opposition to TPNW is strong. 

For instance, Secretary of  State Antony 

Blinken said, “[W]e do not support the 

[TPNW] because, simply put, it will do 

nothing to help us achieve [nuclear 

disarmament] goals.”45 

The other nuclear-armed states made 

arguments similar to the NWS. Among 

them, India stated, “India believes that 

the treaty does not constitute or 

contribute to the development of  

customary international law, nor does it 

set any new standards or norms.”46 

Pakistan also said, “[N]one of  the 

nuclear-armed states, including Pakistan 

took part in the negotiations of  the 

Treaty which failed to take on board the 

legitimate interests of  all the 

house/. 

45  “Secretary Antony J. Blinken at a Press 
Availability at the NATO Ministerial,” December 
1, 2021, https://www.state.gov/secretary-antony-
j-blinken-at-a-press-availability-at-the-nato-
ministerial/. 

46  “India Says It Doesn’t Support Treaty on 
Nuclear-Weapon Prohibition,” Tribune, January 23, 
2021, 
https://www.tribuneindia.com/news/nation/indi
a-says-it-doesnt-support-treaty-on-nuclear-
weapon-pro hibition-202659. 
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stakeholders.”47 

Victim assistance 

Article 6 of  the TPNW stipulates 

assistance to victims of  the use or testing 

of  nuclear weapons and restoration of  

the environment. With the entry into 

force of  the treaty, such activities are 

expected to be contemplated and 

implemented in concrete terms.48 A 

number of  hibakusha (persons affected by 

the bomb) are still in need of  assistance, 

not only in Hiroshima and Nagasaki but 

also in various other countries and 

regions. There is also a need to restore 

the environment of  nuclear test sites.  

Kazakhstan’s Ambassador to the UN, 

Magzhan Ilyassov, said in an interview, 

“[I]n Kazakhstan alone, 1.5 million 

people still suffer, and will unfortunately 

suffer for future generations, from 

genetic diseases, cancer, leukaemia, which 

were caused by exposure to nuclear tests. 

…The test site itself  is of  the size of  

Israel, so it’s a big chunk of  the territory 

of  Kazakhstan and that cannot be used 

 

47 Hamza Ameer, “Pakistan Not Bound by Treaty 
Prohibiting Nuclear Weapons,” MENAFM, 
January 30, 2021, 
https://menafn.com/1101518005/Pakistan-not-
bound-by-treaty-prohibiting-nuclear-weapons. 

48 Regarding assistance to victims of the use or 
testing of nuclear weapons and restoration of the 
environment, see, for instance, Bonnie Docherty, 
“Implementing Victim Assistance, Environmental 
Remediation under Nuclear Weapon Ban Treaty,” 
Human Rights@Harvard Law, July 14, 2021, https:// 
hrp.law.harvard.edu/arms-and-armed-
conflict/implementing-victim-assistance-
environmental-remedia tion-under-nuclear-
weapon-ban-treaty/. 

49 United Nations, “Reaffirm Commitment to Ban 
Nuclear Tests, UN Chief Says in Message for 

for any other purpose like agriculture for 

many, many decades now.”49 

At the First Committee of  the UNGA, 

Kazakhstan and Kiribati issued a joint 

statement calling for TPNW parties to 

take concrete steps to assist victims and 

restore the environment.50 Algeria, East 

Timor, Nigeria and other countries also 

noted the devastating environmental 

impact of  nuclear testing and other 

nuclear weapons-related activities. 

Kyrgyzstan also stressed the importance 

of  restoring areas affected by former 

uranium mining and associated nuclear 

fuel cycle activities in the production of  

nuclear weapons.51 In addition, New 

Zealand and other some members of  the 

Pacific Islands Forum have been active in 

speaking out on these issues. 

Taking a different approach, French 

President Emmanuel Macron visited 

French Polynesia in July 2021 and said, 

“The nation owes a debt to French 

Polynesia. This debt is from having 

conducted these tests, in particular those 

between 1966 and 1974.”52 Other than 

International Day,” August 28, 2021, 
https://news.un.org/en/story/2021/08/1098682. 

50 “Joint Statement on the TPNW by Kiribati and 
Kazakhstan,” Thematic Debate, First Committee, 
UNGA, October 13, 2021. 

51  Katrin Geyer, “Nuclear Weapons,” First 
Committee Monitor, Vol. 19, No. 2 (October 9, 2021), 
p. 7. 

52 “Without Apologising, Macron Says Paris Owes 
‘Debt’ to French Polynesia over Nuclear Tests,” 
France 24, July 28, 2021, 
https://www.france24.com/en/asia-
pacific/20210728-without-apologising-macron-
says-paris-owes-debt-to-french-polynesia-over-
nuclear-tests. 
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acknowledging that the testing was “not 

clean” and that transparency had been 

lacking, his statement did not include an 

apology, as a victim’s group said it had 

expected. According to a private 

investigation, compensation for the 

victims has been slow and insufficient.53 

In October 2021, the Nuclear-Free World 

Foundation, which was established in July 

2020 by, inter alia, peace groups in 

Nagasaki and Hiroshima and Catholic 

Church officials, held a workshop in 

Nagasaki to discuss the current situation 

and support for nuclear victims in Japan 

and abroad, including Japanese A-bomb 

survivors, people living near nuclear test 

sites and uranium miners.54 The founda-

tion aims to publish recommendations by 

experts at the TPNW MSP in March 2022 

regarding ways to provide support to 

these individuals. 

(4) Reduction of Nuclear Weapons 

A) Reduction of nuclear weapons 

New START 

Five-year extension 

The most pressing issue surrounding the 

U.S.-Russia New Strategic Arms 

Reduction Treaty (New START), which 

entered into force in February 2011, had 

been the question of  extending the treaty 

 

53 Elizabeth Beattie, “Macron Declares ‘Debt’ to 
French Polynesia over Nuclear Testing,” Nikkei 
Asia, July 28, 2021, 
https://asia.nikkei.com/Politics/International-
relations/Macron-declares-debt-to-French-
Polynesia-over-nuclear-testing. 

54  See the Nuclear-Free World Foundation’s 
website (https://nuclear-

before its expiration on February 5, 2021. 

On January 21, 2021, the day after the 

president’s inauguration, the Biden 

administration announced its intention to 

extend New START for five years. At the 

U.S.-Russia summit on January 26, the 

two leaders “discussed both countries’ 

willingness to extend New START for 

five years, agreeing to have their teams 

work urgently to complete the extension 

by February 5. They agreed to explore 

strategic stability discussions on a range 

of  arms control and emerging security 

issues.”55 They also exchanged diplomatic 

notes on the treaty’s extension. 

While the United States could approve 

the extension of  the New START by an 

executive decision, Russia requires 

approval by the State Duma. Following 

this approval, the United States and 

Russia exchanged formal documents on 

the extension on February 3, and 

completed the process of  extending the 

treaty until February 5, 2026. 

U.S. State Secretary Antony J. Blinken 

emphasized in a statement, “President 

Biden has made clear that the New 

START Treaty extension is only the 

beginning of  our efforts to address 21st 

century security challenges. The United 

States will use the time provided by a five-

year extension of  the New START Treaty 

to pursue with the Russian Federation, in 

free.net/news.html#point17). 

55 “Readout of President Joseph R. Biden, Jr. Call 
with President Vladimir Putin of Russia,” January 
26, 2021, https://www.whitehouse.gov/briefing-
room/statements-releases/2021/01/26/readout-
of-preside nt-joseph-r-biden-jr-call-with-president-
vladimir-putin-of-russia/. 
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consultation with Congress and U.S. allies 

and partners, arms control that addresses 

all of  its nuclear weapons.”56 The Russian 

Ministry of  Foreign Affairs stated, 

“Significant steps would be required to 

return our bilateral dialogue in this area 

back to a more stable trajectory, reach 

new substantial results which would 

strengthen our national security and 

global strategic stability. Russia is ready to 

do its part. We urge the U.S. to apply a 

similarly responsible approach and to 

respond to our initiatives in a constructive 

manner.”57 

Meanwhile, speaking at Russia’s State 

Duma in January 2021, Deputy Foreign 

Minister Sergei Ryabkov stated, “The 

counting rules within the framework of  

[New START] will … apply to such new 

warheads as ‘Avangard,’ if  it undergoes 

ratification and is extended by five 

years.”58 The United States has also 

clarified its interpretation that the New 

START imposes verifiable limits on new 

Russian long-range nuclear weapons that 

can reach the U.S. homeland, including 

Avangard.59 

Implementations 

Russia and the United States continue to 

 

56 Antony J. Blinken, “On the Extension of the 
New START Treaty with the Russian Federation,” 
Press Statement, February 3, 2021, 
https://www.state.gov/on-the-extension-of-the-
new-start-treaty-with-the-russian-federation/. 

57  Ministry of Foreign Affairs of Russia, 
“Statement by the Ministry of Foreign Affairs of 
the Russian Federation on the Extension of the 
Treaty on Measures for the Further Reduction and 
Limitation of Strategic Offensive Arms,” February 
3, 2021, 
https://www.mid.ru/en/foreign_policy/internati

implement the New START. The status 

of  their strategic (nuclear) delivery 

vehicles and warheads under the New 

START has been periodically updated on 

the U.S. Department of  State homepage 

(see Table 1-4). The United States also 

has declassified the number of  each type 

of  its strategic delivery vehicles through 

September 2020 (see Table 1-5). 

According to the data as of  February 5, 

2018—the deadline for reducing their 

strategic arsenals under the treaty—the 

number of  Russian and U.S. deployed 

strategic delivery vehicles and 

deployed/non-deployed strategic delivery 

vehicles/launchers, besides deployed 

strategic warheads, fell below the limit. 

They continue to meet the limits for 

strategic nuclear forces. 

Since the treaty’s entry into force, Russia 

and the United States have implemented 

on-site inspections under the New 

START. However, due to the COVID-19 

pandemic, conducting these inspections 

have not been possible since April 1, 

2020. According to the U.S. State 

onal_ safety/-
/asset_publisher/FXwQn3fmpBvm/content/id/
4551078. 

58  Mark Episkopos, “Russia Confirm Avangard 
Missile System Falls under New START,” National 
Interest, January 27, 2021, 
https://nationalinterest.org/blog/buzz/russia-
confirm-avangard-missile-system-falls-under-new-
start-177181. 

59 The U.S. Department of State, “New START 
Treaty,” https://www.state.gov/new-start/. 
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Department, as of  December 23, 2021, 

the two countries have conducted 328 on-

site inspections and exchanged 23,050 

notifications since the entry into force of  

the New START.60 

The U.S. Department of  State evaluated 

in its annual report on Adherence to and 

Compliance with Arms Control, Nonprolifera-

tion, and Disarmament Agreements and 

Commitments that both the United States 

 

60 Ibid. 

and Russia complied with the New 

START. On the other hand, Russia has in 

recent years raised concern about the 

status of  U.S. implementation of  the 

treaty. In May 2021, for instance, the 

Russian Foreign Ministry reported that 

the United States had removed 56 ballistic 

missile launchers, 41 heavy bombers and 

4 ICBM silos from its declared arsenal 

Table 1-4: Russian and U.S. strategic (nuclear) delivery vehicles and warheads 

 under the New START 
 U.S. Russia 

  
Deployed 

strategic (nuclear) 
warheads 

Deployed 
strategic (nuclear) 

vehicles 

Deployed/non- 
deployed 

strategic delivery 
vehicles/launchers 

Deployed 
strategic (nuclear) 

warheads 

Deployed 
strategic (nuclear) 

vehicles 

Deployed/non- 
deployed 

strategic delivery 
vehicles/launchers 

Aggregate 
limits 

1,550 700 800 1,550 700 800 

Feb. 2011 1,800 882 1,124 1,537 521 865 

Sep. 2011 1,790 822 1,043 1,566 516 871 

Mar. 2012 1,737 812 1,040 1,492 494 881 

Sep. 2012 1,722 806 1,034 1,499 491 884 

Mar. 2013 1,654 792 1,028 1,480 492 900 

Sep. 2013 1,688 809 1,015 1,400 473 894 

Mar. 2014 1,585 778 952 1,512 498 906 

Sep. 2014 1,642 794 912 1,643 528 911 

Mar. 2015 1,597 785 898 1,582 515 890 

Sep. 2015 1,538 762 898 1,648 526 877 

Mar. 2016 1,481 741 878 1,735 521 856 

Sep. 2016 1,367 681 848 1,796 508 847 

Mar. 2017 1,411 673 820 1,765 523 816 

Sep. 2017 1,393 660 800 1,561 501 790 

Feb. 2018 1,350 652 800 1,444 527 779 

Sep. 2018 1,398 659 800 1,420 517 775 

Mar. 2019 1,365 656 800 1,461 524 760 

Sep. 2019 1,376 668 800 1,426 513 757 

Mar. 2020 1,372 655 800 1,326 485 754 

Sep. 2020 1,457 675 800 1,447 510 764 

Mar. 2021 1,357 651 800 1,456 517 767 

Sep. 2021 1,389 665 800 1,458 527 742 

 
Due to the treaty’s counting rules, the number of warheads cited above does not accurately reflect the actual situation of nuclear forces in both 
countries. The New START counts a heavy bomber as one delivery system and one nuclear warhead, despite the fact that the bombers can 
actually load 6-20 warheads. Also, according to its counting rule stipulated in the Treaty, for ICBMs and SLBMs, the number of warheads shall 
be the number of reentry vehicles emplaced on deployed ICBMs and on deployed SLBMs.  
 
Sources: The U.S. Department of State, “New START Treaty Aggregate Numbers of Strategic Offensive Arms of the United States and the 
Russian Federation, February 2011 – September 2020,” Fact Sheet, March 5, 2021, https://www.state.gov/new-start-treaty-aggregate-numbers-
of-strategic-offensive-arms-of-the-united-states-and-the-russian-federation-february-2011-september-2020/; The U.S. Department of State, 
“New START Treaty Aggregate Numbers of Strategic Offensive Arms,” https://www.state.gov/.  
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but that Russia was unable to confirm 

that they were no longer nuclear-capable; 

in its view, “[t]hus, the figure allowed 

 

61  “Russia Raises Concerns over U.S. 

under ... the Treaty is exceeded by the 

United States by 101.”61  

Implementation of Arms Control Treaty,” Reuters, 

Table 1-5: U.S. strategic (nuclear) delivery vehicles 

ICBMs and 
ICBM Launchers 

Deployed 
ICBMs 

Non-deployed 
ICBMs 

Deployed and 
Non-deployed 
Launchers of 

ICBMs 

Deployed 
launchers of 

ICBMs 

Non-deployed 
launchers of 

ICBMs 
Test Launchers 

Sep. 2012 
MM-III 449 263 506 449 57 6 

PK 0 58 51 0 51 1 
Total  449 321 557 449 108 7 

Mar. 2013 
MM-III 449 256 506 449 57 6 

PK 0 58 51 0 51 1 
Total 449 314 557 449 108 7 

Sep. 2013 
MM-III 448 256 506 448 58 6 

PK 0 57 51 0 51 1 
Total 448 313 557 448 109 7 

Mar. 2014 
MM-III 449 250 506 449 57 6 

PK 0 56 1 0 1 1 
Total 449 306 507 449 58 7 

Sep. 2014 
MM-III  

PK 
447 251 466 447 19 6 
0 56 1 0 1 1 

Total 447 307 467 447 20 7 

Mar. 2015 
MM-III 449 246 454 449 5 4 
Total  449 246 454 449 5 4 

Sep. 2015 MM-III  441 249 454 441 13 4 

Mar. 2016 MM-III  431 225 454 431 23 4 

Sep. 2016 MM-III  416 270 454 416 38 4 

Mar. 2017 MM-III 405 278 454 405 49 4 

Sep. 2017 MM-III  399 281 454 399 55 4 

Feb. 2018 MM-III  400 278 454 400 54 4 

Mar. 2019 MM-III  398 268 454 398 56 4 

Sep. 2019 MM-III  398 265 454 398 56 4 

Mar. 2020 MM-III  398 262 454 398 56 4 

Sep. 2020 MM-III  397 261 454 397 57 4 

MM-III: Minuteman III     PK: Peacekeeper 

SLBMs and 
SLBM Launchers 

Deployed 
SLBMs 

Non-deployed 
SLBMs 

Deployed and 
Non-deployed 
Launchers of 

SLBMs 

Deployed 
launchers of 

SLBMs 

Non-deployed 
launchers of 

SLBMs 
Test Launchers 

Sep. 2012 Trident II 239 180 336 239 97 0 

Mar. 2013 Trident II 232 176 336 232 104 0 

Sep. 2013 Trident II 260 147 336 260 76 0 

Mar. 2014 Trident II 240 168 336 240 96 0 

Sep. 2014 Trident II 260 151 336 260 76 0 

Mar. 2015 Trident II 248 160 336 248 88 0 

Sep. 2015 Trident II 236 190 336 236 100 0 

Mar. 2016 Trident II 230 199 324 230 94 0 

Sep. 2016 Trident II 209 210 320 209 111 0 

Mar. 2017 Trident II 220 203 300 220 80 0 

Sep. 2017 Trident II 212 215 280 212 68 0 

Feb. 2018 Trident II 203 231 280 203 77 0 

Mar. 2019 Trident II 209 239 280 209 71 0 

Sep. 2019 Trident II 220 234 280 220 60 0 

Mar. 2020 Trident II  210 245 280 210 70 0 

Sep. 2020 Trident II 230 234 280 230 50 0 
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May 24, 2021, 
https://www.reuters.com/world/russia-accuses-
us-exceeding-limits-imposed-by-new-start-arms-

control-treaty-2021-05-24/. 

Heavy Bombers 
Deployed Heavy 

Bombers 
Non-deployed Heavy 

Bombers 
Test Heavy Bombers 

Heavy Bombers 
Equipped for 

Nonnuclear Armament 

Sep. 2012 

B-2A 10 10 1 0 0 
B-52G 30 0 0 0 
B-52H 78 13 2 0 
Total 118 23 3 0 

Mar. 2013 

B-2A 10 10 1 0 
B-52G 24 0 0 0 
B-52H 77 14 2 0 
Total 111 24 3 0 

Sep. 2013 

B-2A 11 9 1 0 
B-52G 12 0 0 0 
B-52H 78 12 2 0 
Total 101 21 3 0 

Mar. 2014 
B-2A  11 9 1 0 

B-52H 78 11 2 0 
Total 89 20 3 0 

Sep. 2014 
B-2A  10 10 1 0 

B-52H 77 12 2 0 
Total 87 22 3 0 

Mar. 2015 
B-2A 12 8 1 0 

 B-52H 76 12 3 0 
Total 88 20 4 0 

Sep. 2015 
B-2A 12 8 1 0 

B-52H 73 15 2 0 
Total 85 23 3 0 

Mar. 2016 
B-2A  12 8 1 0 

B-52H 68 12 2 8 
Total 80 20 3 8 

Sep. 2016 
B-2A  10 10 1 0 

B-52H 46 8 2 33 
Total 56 18 3 33 

Mar. 2017 
B-2A  12 8 1 0 

B-52H 36 10 2 41 
Total 48 18 3 41 

Sep. 2017 
B-2A 11 9 1 0 

 B-52H 38 8 2 41 
Total 49 17 3 41 

Feb. 2018 
B-2A  13 7 1 0 

B-52H 36 10 2 41 
Total 49 17 3 41 

Mar. 2019 
B-2A  12 8 1 0 

B-52H 37 9 3 41 
Total 49 17 4 41 

Sep. 2019 
B-2A  12 8 1 0 

B-52H 38 8 3 41 
Total 50 16 4 41 

Mar. 2020 
B-2A  12 8 1 0 

B-52H 35 11 4 41 
Total 47 19 5 41 

Sep. 2020 
B-2A  12 8 1 0 

B-52H 36 10 4 41 
Total 48 18 5 41 

 

Sources: The U.S. Department of State, “New START Treaty Aggregate Numbers of Strategic Offensive Arms,” https://www.state.gov/. 
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Post-New START 

When Washington and Moscow agreed to 

a five-year extension of  the New START 

in February 2021, U.S. Secretary of  State 

Blinken said, “The United States will use 

the time provided by a five-year extension 

of  the New START Treaty to pursue with 

the Russian Federation, in consultation 

with Congress and U.S. allies and part-

ners, arms control that addresses all of  its 

nuclear weapons. We will also pursue 

arms control to reduce the dangers from 

China’s modern and growing nuclear 

arsenal. The United States is committed 

to effective arms control that enhances 

stability, transparency and predictability 

while reducing the risks of  costly, 

dangerous arms races.”62  

At the first-ever U.S.-Russian summit 

between Presidents Biden and Vladimir 

Putin, held in Geneva on June 16, 2021, 

the two presidents issued a “Joint 

Statement on Strategic Stability”63 con-

sisting of  three paragraphs. In this joint 

statement, firstly, the United States and 

Russia stated, “[They] have demonstrated 

that, even in periods of  tension, they are 

able to make progress on our shared 

goals of  ensuring predictability in the 

strategic sphere, reducing the risk of  

armed conflicts and the threat of  nuclear 

war.” In the second paragraph, the U.S. 

 

62 Blinken, “On the Extension of the New START 
Treaty with the Russian Federation.” 

63  “U.S.-Russia Presidential Joint Statement on 
Strategic Stability.” 

64  “Deputy Secretary Sherman’s Participation in 
Strategic Stability Dialogue with Russian Deputy 
Foreign Minister Sergey Ryabkov,” The U.S. 
Department of State, July 28, 2021, 

and Russian presidents “reaffirm[ed] the 

principle that a nuclear war cannot be 

won and must never be fought.” And the 

last paragraph stated that the two 

countries would soon launch an 

“integrated bilateral Strategic Stability 

Dialogue.” They elaborated, “Through 

this Dialogue, we seek to lay the 

groundwork for future arms control and 

risk reduction measures.” 

The first meeting of  the Strategic Stability 

Dialogue was held in Geneva on July 28, 

led by U.S. Deputy Secretary of  State 

Wendy Sherman and Russian Deputy 

Foreign Minister Lyapkov. Although 

details were not disclosed, they discussed 

the current security environment, their 

threat perceptions regarding strategic 

stability, the prospects for new nuclear 

arms control, and the format of  future 

sessions of  the Strategic Stability 

Dialogue. The United States characterized 

the discussions as “professional and 

substantive.”64 

At the second meeting in the late 

September, “[t]he two delegations agreed 

to form two interagency expert working 

groups – the Working Group on 

Principles and Objectives for Future 

Arms Control, and the Working Group 

on Capabilities and Actions with Strategic 

Effects.”65 While the details of  this 

https://www.state.gov/deputy-secretary-
shermans-participation-in-strategic-stability-
dialogue-with-russian-deputy-foreign-minister-
sergey-ryabkov/. 

65 “Joint Statement on the Outcomes of the U.S.-
Russia Strategic Stability Dialogue in Geneva,” 
September 30, 2021, https://www.state.gov/joint-
statement-on-the-outcomes-of-the-u-s-russia-
strategic-stability-dialogue-in-geneva-on-
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meeting were not disclosed, U.S. Under 

Secretary Bonnie Jenkins stated, “Our 

efforts are guided by several key concepts. 

First, we will look to capture new kinds 

of  intercontinental-range nuclear delivery 

systems. Second, we will seek to address 

all nuclear warheads, including those 

which have not been limited previously, 

like so-called non-strategic nuclear 

weapons. Third, we will seek to retain 

limits on Russian intercontinental-range 

ballistic missiles, submarine-launched 

ballistic missiles, and heavy bombers 

equipped for nuclear armaments after 

New START expires in 2026.”66  

In the meantime, before the bilateral 

summit meeting in June, Russian Foreign 

Minister Sergey Lavrov strongly 

suggested that that the missile defense 

issue, which Russia has long considered 

problematic, should have been included 

in the agenda of  the talks, with saying, 

“[W]e confirmed our proposal to start a 

dialogue, considering all aspects, all 

factors affecting strategic stability: 

nuclear, non-nuclear, offensive, 

defensive.”67 In addition, Russian 

Ambassador to the United States Anatoly 

Antonov noted before that second 

meeting that the United States and Russia 

“intend[ed] to discuss not only specific 

 

september-30/. 

66 Bonnie Jenkins, “Nuclear Arms Control: A New 
Era?” Remarks to the 17th Annual NATO 
Conference on WMD Arms Control, 
Disarmament, and Nonproliferation, Copenhagen, 
September 6, 2021, https:// www.state.gov/under-
secretary-bonnie-jenkins-remarks-nuclear-arms-
control-a-new-era/. 

67  “Lavrov Called His Meeting with Blinken 
Constructive,” Tass, May 20, 2021, 

types and classes of  nuclear and non-

nuclear weapons capable of  performing 

strategic missions, but also the actions of  

the Sides that have a ‘strategic effect.’” He 

also explained, “It is our understanding 

that such an approach provides an 

opportunity for the two delegations to 

reach a set of  agreements and 

understandings that may have different 

statuses and include measures in both 

arms control and risk reduction.”68 

Regarding the issue of  ground-launched 

intermediate-range missiles after the 

demise of  the INF Treaty, in October 

2020, Russian President Putin stated, 

“[W]e reaffirm the commitment to the 

Russian Federation’s previously 

announced moratorium on the 

deployment of  ground-launched 

intermediate-and shorter-range missiles as 

long as no similar class missile weapons 

of  U.S. manufacture emerge in the 

respective regions.” He then proposed the 

following new arms control measures:69 

➢ Implementing verification measures 

regarding the Aegis Ashore ballistic 

missile defense (BMD) systems 

equipped with Mk-41 launchers at U.S. 

and NATO bases in Europe and the 

9M729 missiles at Russian military 

https://tass.com/ politics/1291733. 

68  “Envoy: Russian-U.S. Dialogue on Strategic 
Stability Develops in Right Direction,” Vestnik 
Kavkaza, October 26, 2021, 
https://vestnikkavkaza.net/news/Envoy-Russian-
U-S-dialogue-on-strategic-stability-develops-in-
right-direction.html. 

69 “Moscow Ready Not to Deploy 9M729 Missiles 
in European Russia, Putin Says,” Tass, October 26, 
2020, https://tass.com/politics/1216411. 
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facilities in the Kaliningrad Region; 

➢ Refraining from further deployment of  

the 9M729 missiles in Russia’s 

European territory—while staying 

committed to the consistent position 

that the 9M729 missile is in full 

conformity with the terminated INF 

Treaty—unless the NATO countries 

were to deploy missiles in Europe 

which were prohibited under the INF 

Treaty; and 

➢ Calling upon all parties concerned to 

explore ways of  maintaining stability 

and preventing missile crises “in a 

world without the INF Treaty” with 

regard to the Asia-Pacific Region. 

At the 2021 First Committee of  the 

UNGA, Russia said that it maintained the 

abovementioned proposal, and called 

upon the NATO members for agreeing 

and cooperating with Russia.70 However, 

the United States and other NATO 

countries have rejected Russia’s proposals, 

arguing that Russia’s 9M729 testing and 

deployment was a violation of  the INF 

Treaty in the first place; that deployment 

of  the Mk-41 does not constitute a 

violation of  the INF Treaty; and that the 

targeted areas for applying verification 

measures is largely asymmetrical. 

 

70 “Statement by Russia,” General Debate, First 
Committee, UNGA, October 6, 2021. 

71 A U.S. senior administration official said before 
the U.S.-Russia summit meeting in June 2021, “I 
think, ultimately, we are going to need to have a 
sustained conversation with China on arms 
control-related issues. But the President has made 
clear that, at the outset, a bilateral discussion 
between the two biggest nuclear powers in the 
world is the way to start.” “Background Press 
Gaggle by Senior Administration Officials En 

Other nuclear-armed states 

As mentioned above, the United States 

has repeatedly said it was necessary to 

address China’s nuclear issues, while 

stating that it would discuss the reduction 

of  nuclear weapons after New START 

and aim for an agreement bilaterally with 

Russia.71 

In May 2021, U.S. Ambassador for the 

CD Wood said, “Despite the PRC’s 

dramatic build-up of  its nuclear arsenal, 

unfortunately it continues to resist 

discussing nuclear risk reduction 

bilaterally with the United States. For our 

part, we have and will continue to seek in-

depth bilateral exchanges on nuclear 

doctrines, proposed missile launch 

notification agreements, and more robust 

crisis communication channels.”72 

In addition, NATO Secretary-General 

Jens Stoltenberg critically said that 

“China’s nuclear arsenal is rapidly 

expanding. With more warheads. And 

more sophisticated delivery systems. 

Moreover, China is building a large 

number of  missile silos, which can 

significantly increase its nuclear capability. 

All of  this is happening without any 

limitation or constraint. And with a 

complete lack of  transparency.” He also 

Route Geneva, Switzerland,” White House, June 
15, 2021, https://www.whitehouse.gov/briefing-
room/ press-briefings/2021/06/15/background-
press-gaggle-by-senior-administration-officials-en-
route-gene va-switzerland/. 

72  Robert Wood, “Remarks to the CD Plenary 
Thematic Debate on Agenda Item 2,” May 18, 
2021, 
https://geneva.usmission.gov/2021/05/18/amba
ssador-woods-remarks-to-the-cd-plenary-
thematic-de bate-on-agenda-item-2/. 
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added, “[W]e also need to include more 

countries in future arms control. In 

particular China. As a global power, 

China has global responsibilities in arms 

control. And Beijing too would benefit 

from mutual limits on numbers, increased 

transparency, and more predictability. 

These are the foundations for 

international stability.”73 

Among the five NWS, China has declared 

neither concrete information on its 

number of  deployed or possessed nuclear 

weapons, nor any plan for their reduction. 

China has made it clear that it is not 

prepared to join arms control and 

disarmament talks without initial 

commensurate action by the United 

States, stating the following at the UNGA 

First Committee in October 2021: 

China advocates that nuclear 

disarmament should be a fair and 

reasonable process of  gradual and 

balanced reduction on the basis of  

maintaining global strategic stability and 

undiminished security for all. The United 

States, in pursuit of  absolute military 

advantage, keeps hyping up major-power 

competition, strengthens military 

alliances, makes huge investment in 

upgrading its nuclear triad, lowers the 

threshold for using nuclear weapons, and 

constantly develops and deploys global 

anti-missile system, undermining global 

strategic balance and stability. As the 

 

73 Jens Stoltenberg, “Remarks,” at the 17th Annual 
NATO Conference on, Arms Control, 
Disarmament and Weapons of Mass Destruction 
Non-Proliferation, September 6, 2021, 
https://www.nato.int/cps/ 
en/natohq/opinions_186295.htm?selectedLocale
=en. 

country that conducted most nuclear 

tests in the world and made largest 

investment in modernizing its nuclear 

arsenals, the United States should fulfill 

its special and primary responsibility in 

nuclear disarmament and further 

substantially reduce its nuclear weapons, 

to create conditions for other nuclear-

weapon states to join nuclear 

disarmament process.74 

Russian President Putin reiterated his 

previous position of  not actively seeking 

China’s participation, and said that 

“China won’t engage in negotiations on 

arms control, it refuses to negotiate 

reductions in nuclear offensive weapons. 

You should ask the Chinese about it, 

whether it's good or bad. It's for them to 

decide. But their arguments are simple 

and understandable: in terms of  the 

amount of  ammunition and warheads 

and delivery vehicles, the United States 

and Russia are far, far ahead of  China.”75 

Russia has also argued that that if  China 

is to be asked to participate in nuclear 

arms control, then France and the United 

Kingdom should be asked to do so as 

well. Foreign Minister Lavrov, for 

instance, stated in February 2021, “Russia 

will continue to make its substantial 

practical contribution to the nuclear 

missile disarmament. Further progress in 

this area requires the involvement of  all 

States possessing military nuclear 

74 “Statement by China,” Clusters I to IV, First 
Committee, UNGA, October 13, 2021. 

75 “Making Russia Responsible for China’s Stance 
on Nuclear Arms is Laughable – Putin,” Tass, 
January 15, 2021, 
https://tass.com/politics/1302501. 
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capabilities, particularly the United 

Kingdom and France. Russia is open for 

multilateral dialogue, which should be 

held on the basis of  consensus and 

respect for the legitimate interests of  all 

sides, as well as upon their consent.”76 

Neither France nor the United Kingdom 

have shown interest in joining such a 

dialogue. On the contrary, as mentioned 

above, the United Kingdom has indicated 

its policy to raise the upper limit on the 

number of  nuclear weapons it possesses 

in 2021. In addition, France has not 

formulated a policy for further reductions 

since its decision in 2015 to reduce the 

upper limit of  its nuclear arsenal to 300 

weapons, and in 2020 President Macron 

made it clear that France would never 

renounce its nuclear forces unilaterally.77 

As for India, Pakistan, Israel and North 

Korea, there is no information, nor any 

statements or analysis which suggest any 

reductions of  their nuclear weapons or 

capabilities. To the contrary, as noted 

below, they have been expanding their 

nuclear programs.  

B) A concrete plan for further 

reduction of nuclear weapons 

In 2021, there was no new proposal by 

nuclear-armed states to take concrete 

measures for further reductions of  their 

nuclear arsenals. As mentioned above, 

 

76 “Address by Sergey Lavrov, Minister of Foreign 
Affairs of the Russian Federation, to the High 
Level Segment of the Conference on 
Disarmament,” February 24, 2021, 
https://www.mid.ru/en/foreign_ 
policy/international_safety/regprla/-
/asset_publisher/YCxLFJnKuD1W/content/id/
4594359. 

U.S.-Russian talks regarding further 

reductions of  their strategic and non-

strategic nuclear forces made little 

progress. China, France and the United 

Kingdom have not changed their 

positions that further significant 

reduction of  Russian and U.S. nuclear 

arsenals is necessary before a multilateral 

process of  nuclear weapons reductions 

can be commenced. In South Asia, 

Pakistan stated merely that it would 

abandon its nuclear weapons if  India 

were to do the same. 

C) Trends on strengthening/ 

modernizing nuclear weapons 

capabilities 

While nuclear-armed states have 

reiterated their commitments to 

promoting nuclear disarmament, they 

continue to modernize and/or strengthen 

their nuclear weapons capabilities. 

According to a report published by PAX 

and International Campaign to Abolish 

Nuclear Weapons (ICAN) in 2021, the 

total amount of  nuclear weapons-related 

expenditures (including modernization of  

nuclear forces) by nine nuclear-armed 

states in 2020 was estimated at $72.6 

billion, of  which $37.4 billion was spent 

by the United States, approximately $10 

billion by China, and $8 billion by 

Russia.78 At the 2021 UNGA First 

77 “Speech of the President of the Republic on the 
Defense and Deterrence Strategy,” February 7, 
2020, https://www.elysee.fr/emmanuel-
macron/2020/02/07/speech-of-the-president-of-
the-republic-on-the-defense-and-deterrence-
strategy.en. 

78 ICAN and PAX, Complicit: 2020 Global Nuclear 
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Committee, many countries expressed 

concerns about this trend. In addition, 

countries, including Egypt and Mexico, 

argued that financial resources should be 

spent in responding to societal needs and 

health issues such as the COVID-19 

pandemic, rather than on nuclear arsenals. 

China 

Although China has not disclosed the 

status of  its development and 

deployment of  nuclear weapons, it has 

actively carried out their modernization.  

According to the annual report on 

Chinese military and security 

developments in 2021 by the U.S. 

Department of  Defense, “[t]he 

accelerating pace of  the PRC’s nuclear 

expansion may enable the PRC to have 

up to 700 deliverable nuclear warheads by 

2027. The PRC likely intends to have at 

least 1,000 warheads by 2030, exceeding 

the pace and size the DoD projected in 

2020.”79 This report also mentioned that 

“[i]n 2020, the PRC launched more than 

250 ballistic missiles exceeding its launch 

numbers for 2018 and 2019 despite 

COVID-19.”80 In response, China’s 

Foreign Ministry Spokesperson Wang 

Wenbin strongly blamed the United 

States, saying: “The Defense Department 

report, just like similar reports in the past, 

disregards facts and is filled with bias. 

The US is using this report to hype up the 

 

Weapons Spending, 2021. 

79 The U.S. Department of Defense, Military and 
Security Developments Involving the People’s Republic of 
China 2021, November 2021, p. 90. 

80 Ibid., p. 94. 

81  “Foreign Ministry Spokesperson Wang 

“China nuclear threat” theory. But this 

trick of  manipulating rhetoric to confuse 

public opinion is seen through by the 

international community. As a matter of  

fact, the top source of  nuclear threat in 

the world is no other but the US itself.”81 

Strategic nuclear forces 

The main component of  China’s strategic 

nuclear forces is ICBMs. For a long time, 

China’s only strategic nuclear forces 

capable of  reaching the U.S. homeland 

were the 20 DF-5 silo-based ICBMs 

which began to be deployed in 1981. 

However, since the latter half  of  the 

2000s, it has introduced DF-31A/AG 

mobile ICBMs, DF-5B silo-based ICBMs 

with MIRVs that can carry three to five 

warheads per a missile, and DF-41 

MIRVed ICBMs which can mount up to 

10 warheads per a missile (while it is also 

considered to carry about three warheads 

as well as some decoys). The U.S. 

Department of  Defense assesses that 

China has 100 ICBM launchers and 150 

ICBMs in its arsenal.82 

One of  the most closely watched news 

stories regarding China’s nuclear activities 

in 2021were reports based on analysis of  

satellite images that China has 

constructed a number of  ICBM silos. In 

February, it was reported that at least 16 

silos probably for DF-41s were under 

Wenbin's Regular Press Conference,” Foreign 
Ministry of China, November 4, 2021, 
https://www.fmprc.gov.cn/mfa_eng/xwfw_6653
99/s2510_665401/2511_665403/ t1918690.shtml. 

82 The U.S. Department of Defense, Military and 
Security Developments Involving the People’s Republic of 
China 2021, p. 163. 
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construction at a training area located east 

of  the city of  Jilantai in the Inner 

Mongolia province. According to the 

report, “[t]he silos are spaced 2.2-4.4 

kilometers…apart, enough to ensure, 

presumably, that no two of  them can be 

destroyed in a single one nuclear attack.”83  

In July, another report revealed that 

China was building 119 facilities believed 

to be ICBM silos in the desert area 

northwest of  Yumen, Gansu Province.84 

In addition, satellite images revealed that 

it was building 110 facilities which 

appeared to be ICBM silos in Eastern 

Xinjiang.85 Furthermore, in August, a 

U.S. intelligence agency reportedly 

assessed that China was constructing a 

third missile field with more than 100 

silos for DF-41s.86 Each missile silo field 

appears to include a number of  other 

facilities that might be launch-control 

centers, bases, and support facilities.87 A 

report in November revealed that “new 

commercial satellite images show 

significant progress at the three sites as 

 

83 Hans Kristensen, “Area: More Silos, Tunnels, 
and Support Facilities,” Federation of American 
Scientists, February 24, 2021, 
https://fas.org/blogs/security/2021/02/plarf-
jilantai-expansion/. 

84  Jeffrey Lewis and Decker Eveleth, “Chinese 
ICBM Silos,” Arms Control Wonk, July 2, 2021, 
https:// 
www.armscontrolwonk.com/archive/1212340/ch
inese-icbm-silos/. 

85  Matt Korda and Hans Kristensen, “China Is 
Building a Second Nuclear Missile Silo Field,” 
Federation of American Scientists, July 26, 2021, 
https://fas.org/blogs/security/2021/07/china-is-
building-a-second-nuclear-missile-silo-field/. 

86 Bill Gertz, “China Building Third Missile Field 
for Hundreds of New ICBMs,” Washington Times, 
August 12, 2021, 

well as at the People’s Liberation Army 

Rocket Force (PLARF)’s training site near 

Jilantai.”88 

While it is unclear why China was 

constructing the abovementioned new 

silos, or whether and to what extent it will 

use them as empty decoys, U.S. experts 

suggested the following possible 

motivations: “reducing the vulnerability 

of  China’s ICBMs to a first strike; 

overcoming potential effects of  missile 

defenses; transitioning from liquid-fuel to 

solid-fuel silo missiles; increasing the 

readiness of  the ICBM force; Balancing 

the ICBM force; increasing China’s 

nuclear strike capability; increasing the 

number and types of  strike options; and 

increasing national prestige.”89 The 

United States raised concerns about 

China’s activities. For instance, U.S. State 

Department spokesperson Ned Price 

said, “[T]hese reports and other 

developments suggest that the PRC’s 

nuclear arsenal will grow more quickly, 

and to a higher level than perhaps 

https://www.washingtontimes.com/news/2021/
aug/12/china-engaged-breathtaking-nuclear-
breakout-us-str/. 

87 Hans M. Kristensen and Matt Korda, “China’s 
Nuclear Missile Silo Expansion: From Minimum 
Deterrence to Medium Deterrence,” Bulletin of the 
Atomic Scientists, September 1, 2021, https:// 
thebulletin.org/2021/09/chinas-nuclear-missile-
silo-expansion-from-minimum-deterrence-to-
medium-deterrence/. 

88  Matt Korda and Hans Kristensen “A Closer 
Look at China’s Missile Silo Construction,” 
Federation of American Scientists, November 2, 
2021, https://fas.org/blogs/security/2021/11/a-
closer-look-at-chinas-missile-silo-construction/. 

89 Kristensen and Korda, “China’s Nuclear Missile 
Silo Expansion.” 
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previously anticipated. This buildup – it is 

concerning. It raises questions about the 

PRC’s intent.”90 

China has not officially responded to the 

above analysis, or the reports on the 

alleged construction of  ICBM silos. On 

the other hand, the Communist Party 

newspaper Global Times argued that the 

DF-41s are a mobile missile so it is 

doubtful that they need a silo. Criticizing 

the report, the newspaper said: “Their 

purpose is obvious: to exert public 

opinion pressure on China’s nuclear 

deterrence building and force China to 

respond to their speculation. They aim to 

hamper China’s nuclear capacity building 

by making an issue of  it and putting 

China in a passive position to defend 

itself.”91 

As for other strategic nuclear forces, 

China has reportedly equipped its 

improved Jin-class nuclear-powered 

ballistic missile submarine (SSBN) (Type 

094A) with the latest JL-3 SLBMs (with a 

range of  over 10,000 km).92 According to 

the U.S. Defense Department’s annual 

report on China’ military power in 2021, 

China is planning a next-generation 

 

90  The U.S. Department of State, “Department 
Press Briefing,” July 1, 2021, 
https://www.state.gov/ briefings/department-
press-briefing-july-1-2021/. The annual report on 
China’s military power published by the U.S. 
Defense Department indicated the estimate that 
“[t]he number of warheads on the [China’s] land-
based ICBMs capable of threatening the United 
States is expected to grow to roughly 200 in the 
next five years.” The U.S. Department of Defense, 
Military and Security Developments Involving the People’s 
Republic of China 2021, p. 60. 

91 “China’s Nuclear Deterrence Buildup Cannot 
be Tied Down by the US,” Global Times, July 2, 
2021, 

SSBN (Type 096), whose construction is 

expected to begin in the early 2020s and 

be equipped with the JL-3 SLBMs under 

development. In addition, China is 

expected to operate up to eight SSBNs by 

2030.93 Meanwhile, China is completing 

its strategic nuclear triad with the H-6N 

strategic bomber which can carry nuclear-

capable air-launched ballistic missiles, and 

the H-6K strategic bomber which can 

carry nuclear-capable cruise missiles. 

Non-strategic nuclear forces 

China’s ground-launched short- and 

intermediate-range missile forces are 

among the world’s best in terms of  both 

quality and numbers. The U.S. Defense 

Department’s annual report on China’s 

military forces estimates that China has 

200 intermediate-range ballistic missile 

(IRBM) launchers and 300 missiles, 250 

medium-range ballistic missile (MRBM) 

launchers and 600 missiles, 250 short-

range ballistic missile (SRBM) launchers 

and 1,000 missiles.94 The report also 

pointed out that the inventory of  DF-26 

IRBMs which can reach Guam continues 

to increase,95 and that the DF-26 is 

capable of  conducting precision strikes, 

https://www.globaltimes.cn/page/202107/12276
71.shtml. 

92 Minnie Chan, “China’s New Nuclear Submarine 
Missiles Expand Range in US: Analysts,” South 
China Morning Post, May 2, 2021, 
https://www.scmp.com/news/china/military/art
icle/3131873/chinas-new-nuclear-submarine-
missiles-expand-range-us-analysts. 

93 The U.S. Department of Defense, Military and 
Security Developments Involving the People’s Republic of 
China 2021, p. 49. 

94 Ibid., p. 163. 

95 Ibid., p. 60. 
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and is the most likely weapon system to 

field a lower-yield nuclear warhead.96  

The DF-21 and DF-26 have derivatives 

with anti-ship strike capability. It was 

reported in January 2021 that in August 

2020, China conducted a test in the South 

China Sea in which it fired each missile at 

a vessel in navigation, and the two 

missiles hit almost simultaneously, sinking 

the vessel.97 

In addition to ballistic and cruise missiles, 

China has been actively developing 

hypersonic missiles. It started to deploy 

DF-17 hypersonic missiles in 2020, and 

Defense Ministry spokesperson Wu Qian 

said in November 2021 that China has 

commissioned them in large numbers.98 

Furthermore, it was reported in October 

2021 that China launched a rocket 

carrying a HGV into low earth orbit, 

which then re-entered the earth’s 

atmosphere, landing ‘about two-dozen 

miles’ from its intended target.99 U.S. 

 

96 Ibid., p. 93. 

97 “China’s ‘Carrier-Killer’ Missiles Test Fired at 
Ships,” Yomiuri Shimbun, January 13, 2021, 
https://www. yomiuri.co.jp/world/20210112-
OYT1T50299/. (in Japanese) 

98 “Regular Press Conference of the Ministry of 
National Defense,” November 25, 2021, 
http://eng.mod. gov.cn/focus/2021-
11/26/content_4900240.htm. 

99  “China Tests New Space Capability with 
Hypersonic Missile,” Financial Times, October 16, 
2021, https://www.ft.com/content/ba0a3cde-
719b-4040-93cb-a486e1f843fb. 

100  “A Fractional Orbital Bombardment System 
with A Hypersonic Glide Vehicle?” Arms Control 
Wonk, October 18, 2021, 
https://www.armscontrolwonk.com/archive/121
3655/a-fractional-orbital-bombard ment-system-
with-a-hypersonic-glide-vehicle/. 

experts pointed out it would have been a 

test of  the Fractional Orbital 

Bombardment System (FOBS).100 In 

November, John Hyten, the vice 

chairman of  the Joint Chiefs of  Staff, 

said “They launched a long-range missile. 

It went around the world, dropped off  a 

hypersonic glide vehicle that glided all the 

way back to China, that impacted a target 

in China.”101 However, China’s Foreign 

Ministry Spokesperson Zhao Lijian said, 

“As we understand, this was a routine test 

of  spacecraft to verify technology of  

spacecraft's reusability.”102 On the other 

hand, regarding this test, the HGV 

reportedly launched a separate missile 

during its flight in the atmosphere over 

the South China Sea.103 

France 

In 2015, France said that it possessed not 

more than 300 nuclear weapons, and its 

nuclear deterrent consists of  54 middle-

range ALCMs and three sets of  16 

SLBMs.104 In 2021, there was no change 

101 Chandelis Duster, “Top Military Leader Says 
China’s Hypersonic Missile Test ‘Went Around the 
World,’” CNN, November 18, 2021, 
https://edition.cnn.com/2021/11/17/politics/jo
hn-hyten-china-hypersonic-weapons-
test/index.html. 

102 “Foreign Ministry Spokesperson Zhao Lijian’s 
Regular Press Conference,” Ministry of Foreign 
Affairs of China, October 18, 2021, 
https://www.fmprc.gov.cn/mfa_eng/xwfw_6653
99/s2510_665401/2511_ 665403/t1915130.shtml. 

103  Demetri Sevastopulo, “Chinese Hypersonic 
Weapon Fired a Missile over South China Sea,” 
Financial Times, November 22, 2021, 
https://www.ft.com/content/a127f6de-f7b1-
459e-b7ae-c14ed6a9198c. 

104  François Hollande, “Nuclear Deterrence—
Visit to the Strategic Air Forces,” February 19, 
2015, http:// 
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in this nuclear force posture. 

France began operating the M51.2s, 

which will carry a new type of  nuclear 

warhead, in December 2017, and plans to 

load them on all of  its SSBNs by 2020. It 

also plans to complete development of  

the M51.3 SLBMs by 2025, which 

incorporate a new third stage for 

extended range and further improved 

accuracy. In addition, France launched a 

program in 2021 to develop a third-

generation SSBN (SNLE 3G) to be in 

service by 2035, and an M51.4 SLBM to 

be mounted on it by the early 2040s.105 

As for the successor to the air-to-surface 

medium-range cruise missile (ASMPT), 

France has begun design and 

development of  the ASN4G (air-sol 

nucléaire 4ème génération), which is 

scheduled to enter into service around 

2035. 

Russia 

Russia has been actively promoting the 

development and deployment of  various 

types of  delivery vehicles, including the 

replacement of  nuclear forces built 

during the Cold War era, mainly aiming to 

maintain nuclear deterrence against the 

United States. 

Regarding Russia’s strategic nuclear 

 

basedoc.diplomatie.gouv.fr/vues/Kiosque/Franc
eDiplomatie/kiosque.php?fichier=baen2015-02-
23. html#Chapitre1. 

105  “France Launches Program to Build New 
Generation of Nuclear Submarines,” Marine Link, 
February 19, 2021, 
https://www.marinelink.com/news/france-
launches-program-build-new-485431; Timothy 
Wright and Hugo Decis, “Counting the Cost of 
Deterrence: France’s Nuclear Recapitalization,” 

forces, few significant developments were 

reported in 2021. ICBMs remain the core 

of  Russia’s strategic nuclear forces. 

Among them, the deployment of  the 

mobile/silo-based MIRVed RS-24 (Yars), 

which can carry four warheads per missile 

and began operation in 2010 and can 

carry four warheads per unit, is underway. 

Russia has also repeatedly tested the 

MIRVed RS-28 (Sarmat) which can carry 

10-16 nuclear warheads, and plans to 

begin replacing the SS-18 (RS-20V) 

ICBMs by 2021. 

The RS-28 is positioned as the successor 

to the RS-20V (SS-18 Satan) and is 

planned to be deployed from 2022. The 

Russian armed forces plan to deploy 

SARMAT missiles in 2022. 

As for its sea-based nuclear forces, the 

conversion to Borei-class SSBNs has 

begun, with three ships in service, and 

five more under construction. In January 

2021, Russia also announced to construct 

two more SSBNs.106 

In terms of  nuclear-capable cruise missile 

forces, Russia conducted a test of  the 

Kalibr SLCM on a target in the Sea of  

Japan in April 2021. 

Meanwhile, Russia has also been active in 

developing “exotic” nuclear delivery 

Military Balance Blog, May 14, 2021, 
https://www.iiss.org/blogs/military-
balance/2021/05/france-nuclear-recapita lisation. 

106 Thomas Nilsen, “Sevmash to Lay Down Two 
More Borei-A Class Submarines in 2021,” The 
Barents Observer, January 13, 2021, 
https://thebarentsobserver.com/en/security/202
1/01/sevmash-lay-down-more-borei-class-
submarines-2021. 
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systems, and there are various 

developments in 2021 as in the previous 

years. For instance, it was reported that 

the first regiment of  strategic missile 

systems with the Avangard boost-glide 

vehicle would go on combat duty by the 

end of  2021, and the second regiment 

would assume combat alert in the Russian 

Strategic Missile Force by 2023.107 In July 

2021, the Russian defense ministry stated 

that it had conducted a test of  the sea-

launched Zircon hypersonic cruise 

missile, which hit a ground target located 

more than 350 kilometers away, with the 

missile travelling at seven times the speed 

of  sound.108 The Zircons were test-fired 

from a nuclear submarine for the first 

time in October,109 and from a frigate in 

November.110 President Putin said that 

tests of  the Zircon were nearing 

completion, and deliveries to the navy 

would begin in 2022.111 

In addition, Russia has developed the 

 

107  “Russia’s 1st Regiment of Avangard 
Hypersonic Missiles to Go on Combat Alert by 
Yearend,” Tass, August 10, 2021, 
https://tass.com/defense/1324415. 

108  Rajeswari Pillai Rajagopalan, “Russia Tests 
Hypersonic Zircon Missile: Growing Geopolitical 
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of Hypersonic and Other Lethal Weapons Systems,” 
The Diplomat, July 22, 2021, 
https://thediplomat.com/2021/07/russia-tests-
hypersonic-zircon-missile/. 

109  “Russia Test-fires New Hypersonic Missile 
from Submarine,” AP, October 4, 2021, 
https://apnews. com/article/business-europe-
russia-vladimir-putin-navy-
a941853d791d8b57cc1a2bc39e9d4df4. 

110 “Russian Navy Test-Fires Hypersonic Missile 
in the White Sea,” AP, November 29, 2021, 
https://apnews.com/article/europe-russia-
vladimir-putin-
a6a6f435a13d177681e5a00260d1b672. 

Status-6, or Poseidon unmanned 

underwater vehicle (UUV) featuring a 

long-range nuclear torpedo with a range 

of  more than 10,000 km driven by 

nuclear power, and the SSC-X-9 (Skyfall) 

nuclear-propelled cruise missile. The 

letter’s development has been observed to 

be experiencing difficulty.112 In August 

2021, Russia was reportedly preparing a 

test of  Skyfall.113 However, there was no 

follow-up during 2021. 

In the meantime, it was reported that 

Russia began building an upgraded 

version of  two aerial command centers 

nicknamed the “Doomsday,” modeled 

after the Ilyushin Il-96-400M, which are 

designed to evacuate the Russian 

president and other top officials in the 

event of  a nuclear conflict and allow 

them to send orders to forces on the 

ground. The Il-96-400M is expected to be 

able to fly for twice as far as the existing 

aerial command center, and will be able to 

111 “Putin Says Russian Navy to Get Hypersonic 
Zircon Missiles in 2022,” Reuters, November 4, 
2021, https://www.reuters.com/world/putin-
says-russian-navy-get-hypersonic-zircon-missiles-
2022-2021-11-03/. 

112 Hans M. Kristensen and Matt Korda, “Russian 
Nuclear Forces, 2020,” Bulletin of the Atomic Scientists, 
March 1, 2020, 
https://thebulletin.org/premium/2020-
03/nuclear-notebook-russian-nuclear-forces-
2020/; “Russia’s Nuclear Cruise Missile is 
Struggling to Take Off, Imagery Suggests,” NPR, 
September 25, 2018, 
https://www.npr.org/2018/09/25/649646815/ru
ssias-nuclear-cruise-missile-is-struggling-to-take 
off-imagery-suggests.  

113 Zachary Cohen, “New Satellite Images Show 
Russia May be Preparing to Test Nuclear Powered 
‘Skyfall’ Missile,” CNN, August 19, 2021, 
https://edition.cnn.com/2021/08/18/politics/ru
ssia-skyfall-missile-test-satellite-images/index.html. 
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deliver nuclear launch orders to strategic 

aviation, mobile and silo missile launchers 

and submarines within a 6,000-kilometer 

radius.114 

The United Kingdom 

As mentioned above, the United 

Kingdom declared in its Integrated Review 

of  Security, Defence, Development and Foreign 

Policy that it would move to an overall 

nuclear weapon stockpile of  no more 

than 260 warheads while the policy of  

having only four strategic nuclear 

submarines was maintained.115 

In October 2017, the United Kingdom 

started to construct a new Dreadnought-

class of  four SSBNs to replace the 

existing Vanguard-class SSBNs. The first 

new SSBN is expected to enter into 

service in the early 2030s, but 

construction has been delayed due to 

technical problems. (See the Hiroshima 

Report 2021) The SLBMs to be mounted 

on the new SSBNs are planned to be 

equipped with the W93 nuclear warhead, 

which is under consideration in 

cooperation with the United States. 

The United States 

The new Biden administration, 

inaugurated in January 2021, did not 

indicate a policy on nuclear force 

modernization during that year. The 

Democratic Party platform for the 

 

114 “Russia Starts Building Upgraded ‘Doomsday 
Plane’ – Reports,” Moscow Times, July 26, 2021, 
https:// 
www.themoscowtimes.com/2021/07/26/russia-
starts-building-upgraded-doomsday-plane-reports-
a74619. 

presidential election states, “We will work 

to maintain a strong, credible deterrent 

while reducing our overreliance and 

excessive expenditure on nuclear 

weapons. The Trump Administration’s 

proposal to build new nuclear weapons is 

unnecessary, wasteful, and 

indefensible.”116 However, the Biden 

administration’s proposed defense budget 

requested a total of  $43.2 billion for all 

of  the existing modernization programs 

planned during the previous Trump 

administration (replacing all strategic 

nuclear triad, as well as maintaining low-

power nuclear SLBMs and developing 

nuclear sea-launched cruise missiles 

(SLCMs)). 

The timing for renewal of  the U.S. 

strategic delivery vehicles which began 

deployment during the Cold War is 

drawing closer. The U.S. modernization 

plans of  its strategic nuclear force as of  

2021 are as follows: 

➢ Constructing 12 Colombia-class 

SSBNs, the first of  which commence 

operation in 2031; 

➢ Building 400 Ground Based Strategic 

Deterrent (GBSD, the new ICBMs) for 

replacing 450 Minuteman III; and 

➢ Developing and deploying B-21 next 

generation strategic bombers as well as 

Long Range Stand-Off  Weapon 

(LRSO).  

115 United Kingdom, Global Britain in a Competitive 
Age, p. 76. 

116  Democratic National Committee, “Renewing 
American Leadership,” 2020, 
https://democrats.org/ where-we-stand/party-
platform/renewing-american-leadership/. 
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Proponents of  nuclear disarmament 

persistently argued that the 

modernization plans should be reviewed 

from the perspective of  reducing the 

budget for nuclear force modernization 

and reallocating it to other important 

issues, as well as promoting nuclear arms 

control by further reducing the number 

of  nuclear weapons. On the other hand, 

U.S. Strategic Command Charles Richard 

said at the U.S. Senate Armed Services 

Committee on April 20, “We have 

reached a point, however, where end-of-

life limitations and underinvestment in 

our strategic deterrent and supporting 

infrastructure - coupled with adversaries 

who are modernizing and fielding 

increasingly capable forces - leave no 

remaining margin for capability 

replacement.” He also warned, “[M]any 

of  the modernization and sustainment 

efforts (which typically require 10-15 

years to execute) have zero remaining 

schedule margin and some are already 

late-to-need. If  the nation does not 

continue to address these concerns, no 

amount of  money will be able to 

adequately mitigate operational risks 

associated with key stockpile and 

infrastructure capability losses.”117 

With regard to the deployment of  SLBMs 

equipped with low-yield nuclear warheads 

 

117 Charles Richard, “Testimony,” before the U.S. 
Senate Armed Services Committee, April 20, 2021. 

118  Lindsey Heflin, “F-35A Complete 5th 
Generation Fighter Test Milestone with 
Refurbished B61-12 Nuclear Gravity Bombs,” The 
U.S. Air Force, October 6, 2021, 
https://www.af.mil/News/Article-Dis 
play/Article/2801860/f-35a-complete-5th-
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(W76-2) and the development of  nuclear 

SLCMs, both of  which were promoted 

during the Trump administration, while 

President Biden was critical during his 

presidential campaign, his administration 

did not indicate its intentions of  whether 

or not to maintain the programs in 2021 

as the process of  developing the Nuclear 

Posture Review (NPR) progressed toward 

completion in early 2022. 

As for non-strategic nuclear forces, the 

Biden administration announced in 

October that the U.S. Air Force has 

completed the final flight test in the 

design certification process for the 

installation of  B61-12 gravity nuclear 

bombs on F-35A fighter jets, and would 

enter the nuclear operational certification 

phase.118 In addition, the National 

Nuclear Security Administration (NNSA) 

reported that it completed the B61-12 

Life Extension Program (LEP) First 

Production Unit (FPU) on November 

2021.119 

In the meantime, the United States 

succeeded in flight tests of  hypersonic 

weapons in September and October and 

continues to pursue the development of  

hypersonic weapons, though their efforts 

lag behind those of  Russia and China. 

Another test conducted in October 

aiming to collect data for the 

refurbished-b61-12-nu/. 
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development of  hypersonic weapon 

technology failed,120 but a test of  a 

booster rocket motor was successfully 

conducted.121 The U.S. hypersonic 

weapons are for conventional warheads 

and do not carry nuclear warheads (unlike 

those of  China and Russia, which are 

capable of  both nuclear and conventional 

use). 

The United States has also promoted 

modernization of  nuclear warheads.122 

For instance, it announced the 

completion of  the first production 

example of  the improved W88 Alteration 

370 warhead, after 11 years of  work, and 

a major, costly delay. Although specific 

details about the warhead are classified, 

the Alt 370 upgrade package “replaces the 

arming, fuzing, and firing subsystem, 

adds a lightning arrestor connector, and 

refreshes the conventional high explosives 

within the weapon to enhance nuclear 
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123 Brett Tingley, “First Improved W88 Nuclear 
Warhead for Navy’s Trident Missiles Rolls Off the 
Assembly Line,” The Drive, July 13, 2021, 
https://www.thedrive.com/the-war-
zone/41531/first-improved-w88-nuclear-

safety and support future life extension 

program options.”123 The United States is 

also conducting a concept assessment, in 

collaboration with the United Kingdom 

as mentioned above, of  the W93 nuclear 

warhead, which is planned to be installed 

on the UK’s new SLBMs.124 

India 

India appears to be aggressively pursuing 

the possession of  a strategic nuclear triad. 

In October 2021, it conducted test-

launches of  the 5,000 km range Agni-5 

land-based long-range missile.125 India 

also plans to build three S5 submarines 

capable of  loading longer-range missiles, 

as a follow-on class to the Arihant 

submarines.126 

India also test-launched Agni Ps, the 

latest variant of  its Agni family of  

nuclear-capable ballistic missiles with a 

range capability of  between 1,000 and 

warhead-for-navys-trident-missiles-rolls-off-the-
assembly-line. 

124 A U.S. government official explained that the 
W93 is not a completely new warhead but is based 
on an existing design and, therefore, does not need 
to be tested. Aaron Mehta, “Inside America’s 
Newly Revealed Nuclear Ballistic Missile Warhead 
of the Future,” Defense News, February 24, 2020, 
https://www. defensenews.com/smr/nuclear-
arsenal/2020/02/24/inside-americas-newly-
revealed-nuclear-ballistic-mi ssile-warhead-of-the-
future/. 

125  “India Tests Ballistic Missile with 5,000km 
Range,” Business Recorder, October 29, 2021, 
https://www. 
brecorder.com/news/40129867/india-tests-
ballistic-missile-with-5000km-range. 

126  “India’s SSBN Program — Challenges, 
Imperatives,” IndraStra, April 28, 2021, 
https://www.indrastra. com/2021/04/India-s-
SSBN-Program-Challenges-Imperatives.html. 
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2,000 km, in June and December 2021.127 

Israel 

Israel has neither confirmed nor denied 

possession of  nuclear weapons, and its 

nuclear activities are opaque. As for 

nuclear delivery means, Israel has 

developed and deployed both nuclear 

capable ground-launched medium-range 

ballistic missiles and SLCMs. In January 

2020, it reportedly conducted a test 

launch of  its Jericho long-range ballistic 

missile.128 

Pakistan 

Pakistan has prioritized the development 

and deployment of  nuclear-capable short- 

and medium-range missiles for ensuring 

deterrence vis-à-vis India, and conducted 

flight tests of  various missiles in 2021, as 

in the previous years. For instance, 

Pakistan has successfully test-fired the 

Shaheen-3 IRBM with a range of  

2,750km in January,129 and Hatf-III 

SRBM (290km) as well as Hatf-VII 

GLCM (450 km) in February.130 In 

addition, it successfully conducted flight 

 

127 Rahul Bedi, “India Test-Launches New Agni-
series Nuclear-capable Missile,” Janes, June 28, 
2021, https://www.janes.com/defence-
news/india-test-launches-new-agni-series-nuclear-
capable-missile/. 

128  Don Jacobson, “Israel Conducts Second 
Missile Test in 2 Months,” UPI, January 31, 2020, 
https:// www.upi.com/Top_News/World-
News/2020/01/31/Israel-conducts-second-
missile-test-in-2-months/ 3481580486615/. 

129  Asad Hashim, “Pakistan Successfully Tests 
Medium-range Missile,” Aljazeera, January 21, 2021, 
https://www.aljazeera.com/news/2021/1/21/pa
kistan-says-medium-range-missile-test-a-success. 

130  “Pakistan’s Surface-to-Surface Missiles: 
Strategic Intent with Conventional Potential,” 

test of  Shaheen-1A nuclear-capable 

MRBM (900 km) in March and 

November.131 

North Korea 

Chairman of  the Workers' Party of  Korea 

(WPK) Kim Jong Un stated at the Central 

Committee of  the Party held in early 

January 2021, “Now that our national 

defence capabilities are in the level of  

preemptively containing the hostile 

forces' threat outside our territory.” He 

called for further strengthening strategic 

capabilities, including through 

development of  the following:132 

➢ Small, light tactical nuclear weapons; 

➢ A “super-large” hydrogen bomb; 

➢ Nuclear-powered submarines; 

➢ Intermediate-range cruise missiles; 

➢ Solid-fuel ICBMs and SLBMs; and 

➢ Hypersonic gliding flight warheads. 

Throughout the year, North Korea 

showed several new systems. 

At a military parade on January 14, the 

Pukguksong-5 SLBM was unveiled. In 

Quwa, November 15, 2021, 
https://quwa.org/2021/02/14/pakistans-surface-
to-surface-missiles-strategic-inte nt-with-
conventional-potential-2/.  

131 Amber Afreen Abid, “Pakistan’s Test Firing of 
Shaheen-1A: Revalidating Minimum Credible 
Deterrence Posture – OpEd,” Eurasia Review, April 
17, 2021, 
https://www.eurasiareview.com/17042021-
pakistans-test-firing-of-shaheen-1a-revalidating-
minimum-credible-deterrence-posture-oped/. 

132  “Great Programme for Struggle Leading 
Korean-style Socialist Construction to Fresh 
Victory,” KCNA, January 9, 2021, 
http://www.kcna.co.jp/item/2021/202101/news
09/20210109-02ee.html. 
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April, it was reported that North Korea 

had completed construction work on a 

3,000-ton submarine at its shipyard in 

Sinpo. 

Since November 2017, North Korea has 

not conducted nuclear and long-range 

missile tests. However, North Korea 

continued to actively conduct launch tests 

of  various other nuclear delivery means 

in 2021, as in the previous year. 

For instance, in March, North Korea test-

launched two ballistic missiles which are 

considered to be an improved version of  

the KN-23 SRBM. 

The Korean Central News Agency 

(KCNA) reported that the warhead that 

can be mounted on the missile weighed 

2.5 tons. It claimed that the missiles 

accurately hit a target 600 kilometers 

offshore, and that the capability of  low-

altitude gliding leap type flight mode was 

confirmed.133 It is analyzed as a highly 

maneuverable ballistic missile, capable of  

pull-up operation at the terminal phase of  

the missile’s flight. 

In September, a series of  missile tests 

were conducted. On the 11th and 12th of  

the month, launch tests of  a new type of  

 

133 “Academy of Defence Science Test-fires New-
type Tactical Guided Projectile,” KCNA, March 26, 
2021, 
http://www.kcna.co.jp/item/2021/202103/news
26/20210326-03ee.html. 

134 “Long-range Cruise Missiles Newly Developed 
by Academy of Defence Science Successfully Test-
fired,” KCNA, September 13, 2021, 
http://www.kcna.co.jp/item/2021/202109/news
13/20210913-03ee.html.  

135 “Pak Jong Chon Guides Test Firing Drill of 
Railway-borne Missile Regiment,” KCNA, 

long-range cruise missile were conducted 

consecutively. North Korea’s Academy of  

Defense Science reported, “The launched 

long-range cruise missiles traveled for 

7,580 seconds along an oval and pattern-8 

flight orbits in the air above the territorial 

land and waters of  the DPRK and hit 

targets 1,500 km away.”134 On 15th, a 

railway-borne missile regiment fired two 

SRBMs, considered to be KN-23s, from a 

train, which struck a target area 800 

kilometers away from its location, 

according to the KCNA.135 Furthermore, 

on September 28, North Korea test-fired 

a brand-new hypersonic missile named 

Hwasong-8. It reported that “In the first 

test-launch, [it] confirmed the 

navigational control and stability of  the 

missile in the active section and also its 

technical specifications including the 

guiding maneuverability and the gliding 

flight characteristics of  the detached 

hypersonic gliding warhead.”136 An 

expert analyzed as follows: “[A]n HGV 

payload strongly resembling that used on 

the Chinese DF-17 missile. Many 

pertinent aspects of  the launch currently 

are unknown, including the success of  

the test and the accuracy and intended 

payload of  the HGV.”137 

September 16, 2021, 
htttp://www.kcna.co.jp/item/2021/202109/new
s16/20210916-01ee.html. 

136  “Hypersonic Missile Newly Developed by 
Academy of Defence Science Test-fired,” KCNA, 
September 29, 2021, 
http://www.kcna.co.jp/item/2021/202109/news
29/20210929-05ee.html. 

137 Vann H. Diepen, “Six Takeaways from North 
Korea’s ‘Hypersonic Missile’ Announcement,” 38 
North, October 13, 2021, 
https://www.38north.org/2021/10/six-
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On October 19, Pyongyang test-launched 

a new SLBM which is considered to be an 

improved version of  the KN23 SLBM. 

The KCNA reported, “It clarified that 

the new type SLBM, into which lots of  

advanced control guidance technologies 

including flank mobility and gliding skip 

mobility are introduced, will greatly 

contribute to putting the defence 

technology of  the country on a high level 

and to enhancing the underwater 

operational capability of  our navy.”138 

(5) Diminishing the Roles and 

Significance of Nuclear Weapons 

in National Security Strategies 

and Policies 

A) The current status of the roles and 

significance of nuclear weapons 

In the latter half  of  the 2010s, as great 

power and geopolitical competitions have 

increased in intensity, nuclear-armed 

states have reaffirmed the role and 

significance of  their nuclear weapons in 

national security. 

In 2021, the United Kingdom put out a 

declassified report titled “The Integrated 

Review of  Security, Defence, Development and 

Foreign Policy,” stating an intention to 

move to an overall nuclear weapon 

stockpile of  no more than 260 warheads. 

Meanwhile, as for the operation of  

SSBNs/SLBMs, the existing posture was 

 

takeaways-from-north-koreas-hypersonic-missile-
announcement/. 

138  “Academy of Defence Science Succeeds in 
Test-Launch of New Type SLBM,” KCNA, 
October 20, 2021, 

generally followed, as shown below: 

To ensure that our deterrent is not 

vulnerable to pre-emptive action by 

potential adversaries, we will maintain 

our four submarines so that at least one 

will always be on a Continuous At Sea 

Deterrent patrol. Our submarines on 

patrol are at several days’ notice to fire 

and, since 1994, we do not target our 

missiles at any state. We remain 

committed to maintaining the minimum 

destructive power needed to guarantee 

that the UK’s nuclear deterrent remains 

credible and effective against the full 

range of  state nuclear threats from any 

direction. 

The UK’s nuclear weapons are 

operationally independent and only the 

Prime Minister can authorise their use. 

This ensures that political control is 

maintained at all times. We would 

consider using our nuclear weapons only 

in extreme circumstances of  self-

defence, including the defence of  our 

NATO Allies.139 

North Korea continues to advocate its 

offensive nuclear posture. At the Central 

Committee of  the Party held in the early 

January, according to the KCNA, 

Chairman Kim Jong Un “stressed the 

need for the field of  external affairs to 

adopt the strategy toward the U.S. in a 

tactical way and steadily expand the 

solidarity with the anti-imperialist 

independence forces, noting that the 

entity of  the U.S. and the real intention 

www.kcna.co.jp/item/2021/202110/news20/202
11020-03ee.html. 

139 United Kingdom, Global Britain in a Competitive 
Age, p. 76. 

http://www.kcna.co.jp/item/2021/202110/news20/20211020-03ee.html
http://www.kcna.co.jp/item/2021/202110/news20/20211020-03ee.html
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of  its policy toward the DPRK [would] 

never change, whoever comes into power 

in the U.S.” He also said that “DPRK, as 

a responsible nuclear weapons state, 

would not misapply the nuclear weapon 

unless the aggressive hostile forces try to 

use their nuclear against the DPRK.” At 

the same time, Chairman Kim 

emphasized that “the strong defence 

capabilities of  the state never precludes 

diplomacy but serves as a great means 

that propels toward the correct 

orientation and guarantees its success.” 

Furthermore, regarding the importance 

of  North Korea’s pursuit of  tactical 

nuclear weapons, he argued for the need 

to “develop tactical nuclear weapons 

which can be used for various missions 

according to the purpose of  operational 

duty and target of  strike in a modern 

war,” suggesting his intention to use 

tactical nuclear weapons in a role other 

than deterrence.140 

No new nuclear policies were announced 

by the other nuclear-armed states in 2021. 

However, the United States started the 

Nuclear Posture Review (NPR) process 

with the inauguration of  the new Biden 

administration, with a view to completing 

its formulation in early 2022. 

Meanwhile, China reiterates that it 

maintains its existing nuclear policies, 

stating, “China firmly follows a nuclear 

strategy of  self-defense, supports the 

 

140  “Great Programme for Struggle Leading 
Korean-style Socialist Construction to Fresh 
Victory.” 

141 “Statement by China,” Clusters I to IV, First 
Committee, UNGA, October 13, 2021. 

ultimate comprehensive prohibition and 

thorough destruction of  nuclear weapons, 

and supports the establishment of  a 

nuclear-weapon-free world. Since the very 

first day when it came into possession of  

nuclear weapons, China has solemnly 

declared that it would not be the first to 

use nuclear weapons at any time and 

under any circumstance, unconditionally 

committed itself  not to use or threaten to 

use nuclear weapons against non-nuclear-

weapon states or nuclear-weapon-free 

zones, and always kept its nuclear 

capabilities at the minimum level required 

for its national security. This policy has 

never changed and will not change.”141 

The U.S. Department of  Defense 

suggested in its annual report on China’s 

military power that Beijing seemed to be 

undergoing a change in its nuclear 

posture as it aggressively modernizes its 

nuclear forces.142 However, China’s 

Foreign Ministry Spokesperson Wang 

Wenbin emphasized that China’s nuclear 

policies and posture would not change, 

and strongly criticized the United States, 

stating, “The Defense Department 

report, just like similar reports in the past, 

disregards facts and is filled with bias. 

The US is using this report to hype up the 

"China nuclear threat" theory. But this 

trick of  manipulating rhetoric to confuse 

public opinion is seen through by the 

international community.”143 Meanwhile, 

The Global Times, a daily newspaper under 

142 The U.S. Department of Defense, Military and 
Security Developments Involving the People’s Republic of 
China 2021, p. 92. 

143  “Foreign Ministry Spokesperson Wang 
Wenbin’s Regular Press Conference.” 
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the auspices of  the Chinese Communist 

Party’s flagship newspaper People’s Daily, 

argued: “It’s true that China has said it 

keeps its nuclear capabilities at the 

minimum level required for national 

security. But the minimum level would 

change as China’s security situation 

changes. China has been defined as the 

top strategic competitor by the US and 

the US military pressure on China has 

continued to increase. Therefore, China 

must quicken the increase of  its nuclear 

deterrence to curb the US strategic 

impulse. We must build credible nuclear 

second-strike capability, which needs to 

be guaranteed by enough nuclear 

warheads.”144 U.S. experts also analyzed, 

“The Chinese government is unlikely to 

officially declare that it is abandoning its 

minimum deterrence strategy, and its 

threshold for what constitutes a 

“minimum” deterrent will likely continue 

to shift as China expands its nuclear 

arsenal.”145 

In response to a sense of  crisis over a 

perceived increase in the possibility of  

nuclear weapon use, NNWS at various 

venues, including the NPT PrepCom and 

the UNGA First Committee, have 

repeatedly urged nuclear-armed states to 

take measures to reduce nuclear risks as 

well as the role of  nuclear weapons in 

their military doctrines. 

 

144 “China’s Nuclear Deterrence Buildup Cannot 
be Tied Down by the US.” 

145  Kristensen and Korda, “China’s Nuclear 
Missile Silo Expansion.” 

146  NPT/CONF.2020/PC.III/WP.40, April 26, 
2019. 

147 The U.S. Department of Defense, Military and 

B) Commitment to no first use, “sole 

purpose,” and related doctrines 

In 2021, no nuclear-armed state changed 

or transformed its policy regarding no 

first use (NFU) or the “sole purpose” of  

nuclear weapons. 

Among the NWS, only China has 

declared an NFU policy, reaffirming its 

commitment to this in 2021. China 

argued: “All nuclear-weapon states should 

commit to no-first-use of  nuclear 

weapons unconditionally, and conclude 

international legal instruments in this 

regard.”146 In addition, China and Russia 

agreed to extend the bilateral Treaty of  

Good-Neighborliness and Friendly 

Cooperation, which stipulates, among 

others, a mutual NFU. While the United 

States argues that “[t]here is some 

ambiguity about conditions where 

Beijing’s NFU policy would no longer 

apply,”147 China disputed this allegation. 

As for the United States, as a presidential 

candidate in 2020, Biden expressed 

support for an NFU policy or a policy 

that “sole purpose” of  its nuclear 

weapons is only to deter nuclear attacks. 

In December 2021, Under Secretary of  

State Jenkins said that the Biden 

administration has been examining its 

declaratory policy aiming to reduce the 

roles of  its nuclear weapons.148 However, 

Security Developments Involving the People’s Republic of 
China 2021, p. 90. 

148  Ryohei Takagi, “Nuclear Declaratory Policy 
Examined As Biden Eyes Curbing Nukes,” Kyodo 
News, December 26, 2021, 
https://english.kyodonews.net/news/2021/12/3
b69a0d35603-nuclear-declaratory-policy-
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his administration did not indicate a more 

concrete direction during 2021. In the 

meantime, U.S. allies including France, the 

United Kingdom, Australia, Germany, 

Japan and South Korea reportedly 

lobbied the United States not to adopt 

such policies, arguing that it would send 

the wrong message to adversaries and 

undermine U.S. deterrence.149 

As for the other nuclear-armed states, 

India maintains an NFU policy despite 

reserving the option of  nuclear retaliation 

vis-à-vis a major biological or chemical 

attack against it. Meanwhile, Pakistan, 

which has developed short-range nuclear 

weapons to counter the “Cold Start 

doctrine” developed by the Indian Army, 

does not exclude the possibility of  using 

nuclear weapons first against an 

opponent’s conventional attack. 

North Korean General Secretary Kim 

Jong Un strongly implied that the 

possibility of  his nation’s first use of  

nuclear weapons is similarly not ruled out, 

by stating at the Central Committee of  

the Party held in the early January, for 

instance, “[O]ur national defence 

capabilities are in the level of  

preemptively containing the hostile 

forces’ threat outside our territory.”150  

C) Negative security assurances  

No NWS significantly changed its 

 

examined-as-biden-eyes-curbing-nukes.html. 

149  See, for instance, Demetri Sevastopulo and 
Henry Foy, “Allies Lobby Biden to Prevent Shift 
to ‘No First Use’ of Nuclear Arms,” Financial Times, 
October 29, 2021, 
https://www.ft.com/content/8b96a60a-759b-
4972-ae89-c8ffbb36878e. 

negative security assurance (NSA) policy 

in 2021. China is the only NWS that has 

declared an unconditional NSA for 

NNWS, while other NWS add some 

conditionality in their NSA policies.  

The United Kingdom and the United 

States declared they would not use or 

threaten to use nuclear weapons against 

NNWS that are parties to the NPT and in 

compliance with their non-proliferation 

obligations. The U.K.’s additional 

condition, as stated in its Integrated Review 

of  Security, Defence, Development and Foreign 

Policy is that: “[W]e reserve the right to 

review this assurance if  the future threat 

of  weapons of  mass destruction, such as 

chemical and biological capabilities, or 

emerging technologies that could have a 

comparable impact, makes it 

necessary.”151 The United States in its 

NPR 2018 formulated by the previous 

Trump administration clarifies as follows: 

“Given the potential of  significant non-

nuclear strategic attacks, the United States 

reserves the right to make any adjustment 

in the assurance that may be warranted by 

the evolution and proliferation of  non-

nuclear strategic attack technologies and 

U.S. capabilities to counter that threat.”152 

The Biden administration did not state its 

policy in 2021. 

In 2015, France slightly modified its NSA 

commitment, which stated that: “France 

150  “Great Programme for Struggle Leading 
Korean-style Socialist Construction to Fresh 
Victory.” 

151 United Kingdom, Global Britain in a Competitive 
Age. 

152 United States, Nuclear Posture Review, 2018, p. 21. 
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will not use nuclear weapons against 

states not armed with them that are 

signatories of  the NPT and that respect 

their international obligations for non-

proliferation of  weapons of  mass 

destruction.”153 The condition it added in 

2015 was that its commitment does not 

“affect the right to self-defence as 

enshrined in Article 51 of  the United 

Nations Charter.”154 Russia maintains a 

unilateral NSA under which it will not use 

or threaten to use nuclear weapons 

against the NNWS parties to the NPT 

unless it or its allies are invaded or 

attacked by an NNWS in cooperation 

with an NWS. 

As written in the previous Hiroshima 

Reports, while one of  the purposes of  the 

NSAs provided by NWS to NNWS is to 

alleviate the imbalance of  rights and 

obligations between NWS and NNWS 

under the NPT, India, Pakistan and 

North Korea have also offered NSAs to 

NNWS. None of  these countries 

significantly changed their NSA policies 

in 2021. India declared that it would not 

 

153 NPT/CONF.2015/10. 

154 Ibid. 

use nuclear weapons against NNWS, with 

the exception that “in the event of  a 

major attack against India, or Indian 

forces anywhere, by biological or 

chemical weapons, India will retain the 

option of  retaliating with nuclear 

weapons.” Pakistan has declared an 

unconditional NSA. In addition, North 

Korea has stated an NSA vis-à-vis 

NNWS so long as they do not join 

nuclear weapons states in invading or 

attacking North Korea. 

At the 2021 UNGA, a resolution titled 

“Conclusion of  effective international 

arrangements to assure non-nuclear-

weapon States against the use or threat of  

use of  nuclear weapons” was adopted. 

The resolution calls NWS for working 

“actively towards an early agreement on a 

common approach” that could result in a 

legally-binding instrument.155 The voting 

behavior of  countries surveyed in this 

project on this resolution is as follows: 

➢ 126 in favor (Brazil, Chile, China, 

North Korea, Egypt, India, Indonesia, 

Iran, Japan, Kazakhstan, North Korea, 

155 A/RES/76/21, December 6, 2021. 

Table 1-6: The status of signature and ratification of protocols  

to NWFZ treaties on NSAs 

 
China France Russia U.K. U.S. 

Treaty of Tlatelolco  ○ ○ ○ ○ ○ 

Treaty of Rarotonga ○ ○ ○ ○ △ 

Southeast Asian NWFZ (SEANWFZ) Treaty      

Treaty of Pelindaba ○ ○ ○ ○ △ 

Central Asia NWFZ (CANWFZ) Treaty ○ ○ ○ ○ △ 

［○: Ratified  △: Signed］ 
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Mexico, Nigeria, Pakistan, the 

Philippines, Saudi Arabia, Syria, the 

UAE and others); 0 against; 59 

abstentions (Australia, Austria, 

Belgium, Canada, France, Germany, 

Israel, South Korea, the Netherlands, 

New Zealand, Norway, Poland, Russia, 

South Africa, Sweden, Switzerland, 

Turkey, the United Kingdom, the 

United States and others) 

Except under protocols to nuclear-

weapon-free zone (NWFZ) treaties, NWS 

have not provided legally binding NSAs. 

At various fora, including the NPT review 

process, the Conference on Disarmament 

(CD) and the UNGA First Committee, 

NNWS, mainly the NAM states, urged 

NWS to provide legally-binding security 

assurances. Among NWS, only China 

argues that the international community 

should negotiate and conclude, at an early 

date, an international legal instrument on 

providing universal, indiscriminative and 

unconditional NSAs. The other four 

NWS have been consistently reluctant to 

pursue their codification.156 In the 

meantime, Pakistan argued, “A negative 

security assurances treaty negotiated and 

concluded in the Conference on 

Disarmament could prove beneficial on 

multiple counts, including in the domain 

of  security; non-proliferation; ethical- 

moral grounds; and restoration of  the 

international confidence in, and 

 

156  France stated that it “considers [the] 
commitment [on security assurances in its 
statement in April 1995] legally binding, and has so 
stated.” See, for instance, 
NPT/CONF.2015/PC.III/14, April 25, 2014. 

157  UN Geneva, “Conference on Disarmament 

revitalisation of  the disarmament 

machinery by ending the Conference’s 

longstanding impasse.”157 

Regarding the discussions on NSAs at the 

CD, it was reported: “Views differed on 

three key questions for concluding a 

multilateral treaty on negative security 

assurances. The first was who would give 

the assurance, nuclear weapon States 

belonging to the Treaty on the Non-

Proliferation of  Nuclear Weapons Treaty, 

or all nuclear armed States. The second 

was who would be eligible to receive the 

assurance, or the question of  exclusions. 

The third was where to negotiate the 

treaty.”158 

D) Signing and ratifying the protocols 

of the treaties on nuclear-weapon-free 

zones  

The protocols to the NWFZ treaties 

include the provision of  legally-binding 

NSAs. At the time of  writing, only the 

Protocol of  the Treaty for the Prohibition 

of  Nuclear Weapons in Latin America 

and the Caribbean (the Treaty of  

Tlatelolco) has been ratified by all NWS, 

as shown in Table 1-6. No new progress 

regarding additional ratifications by NWS 

has been made in 2021.  

Among others, as for the Protocol to the 

Southeast Asian NWFZ Treaty, France, as 

a coordinator of  the NWS conference, 

stated at the UNGA First Committee in 

Holds Thematic Discussion on Negative Security 
Assurances,” June 8, 2021, 
https://www.ungeneva.org/en/news-
media/meeting-summary/2021/06/con ference-
disarmament-holds-thematic-discussion-negative. 

158 Ibid. 
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October 2021, “The P5 reaffirms its 

support to the objectives of  the 

Southeast Asian Nuclear-Weapon Free 

Zone, and its availability to deepen 

exchanges with ASEAN member-states 

pertaining to the Bangkok treaty.”159 

Malaysia, on behalf  of  the ASEAN 

countries, also said at the First 

Committee, “We reaffirm our 

commitment to continuously engage the 

Nuclear Weapon States (NWS) and 

intensify the ongoing efforts of  all parties 

to resolve all outstanding issues in 

accordance with the objectives and 

principles of  the SEANWFZ Treaty.”160 

Furthermore, at the China-ASEAN 

online summit meeting in November, 

Chinese President Xi Jinping stated, 

“China supports ASEAN’s efforts to 

build a NWFZ, and is prepared to sign 

the Protocol to the Treaty on the 

Southeast Asia NWFZ as early as 

possible.”161 However, it is not clear how 

far the discussions and coordination 

between NWS and states parties to the 

treaty have progressed. 

Some NWS have stated reservations or 

added interpretations to the protocols of  

the NWFZ treaties when signing or 

 

159 “Statement by France as Coordinator of the P5,” 
General Debate, First Committee, UNGA, 
October 7, 2021. 

160  “Statement by Malaysia on behalf of the 
ASEAN,” Thematic Debate (1-4), First Committee, 
UNGA, October 12, 2021. 

161  Xi Jinping, “For a Shared Future and Our 
Common Home,” At the Special Summit to 
Commemorate the 30th Anniversary of China-
ASEAN Dialogue Relations, November 22, 2021, 
https://www.fmprc. 
gov.cn/mfa_eng/zxxx_662805/202111/t2021112

ratifying them. The NAM and NAC, as 

well as states parties to the NWFZ 

treaties, have called for the withdrawal of  

any related reservations or unilateral 

interpretative declarations that are 

incompatible with the object and purpose 

of  such treaties.162 However, it seems 

unlikely that any of  the NWS except 

China will accept such a request.  

E) Relying on extended nuclear 

deterrence  

The United States and its allies, including 

NATO countries, Australia, Japan and 

South Korea, have maintained their 

respective policies on extended nuclear 

deterrence.163 No significant change in 

their related policies was found in 2021. 

Currently, the United States deploys 

approximately 100 B-61 nuclear gravity 

bombs in five NATO countries (Belgium, 

Germany, Italy, the Netherlands and 

Turkey), and thus maintains nuclear 

sharing arrangements with them. NATO’s 

Nuclear Planning Group also supports 

the U.S.’s extended nuclear deterrence.  

In a policy agreement signed at the end 

of  November, Germany’s new coalition 

government, formed after general 

elections in September, announced: “We 

2_10451280.html. 

162  See, for instance, “Statement by the 
Organization for the Prohibition of Nuclear 
Weapons in Latin America and the Caribbean 
(OPANAL),” IAEA General Conference, 
September 2021. 

163 According to the following report, in addition 
to those countries, Armenia and Belarus are also 
provided with extended nuclear deterrence by 
Russia with whom they are allied. Norwegian 
People’s Aid, Nuclear Weapon Ban Monitor 2020 
(Norwegian People’s Aid, 2021), p. 50. 
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will, at the beginning of  the 20th 

legislative term, procure a successor 

system for the Tornado fighter jet. We 

will accompany the procurement and 

certification process with respect to 

Germany’s nuclear sharing in an objective 

and diligent manners.” The coalition’s 

defense and security policy also states, 

“As long as nuclear weapons do play a 

role in NATO’s Strategic Concept, 

Germany has an interest in participating 

in strategic discussion and planning 

processes. Against the background of  

ongoing threats for Germany’s and 

Europe’s security we take seriously the 

concerns of  our centre and eastern 

European partners, remain committed to 

the maintenance of  a credible deterrence 

potential and want to continue the 

dialogue efforts of  the Alliance.”164 The 

document also says Germany will work 

towards “negotiations between the U.S. 

and Russia on the complete disarmament 

in the sub-strategic field.” 

NATO Secretary-General Stoltenberg 

who has paid close attention to the new 

German administration’s policies argued 

in mid-November, “Germany can, of  

 

164 Mehr Fortschritt wagen. The English translation of 
the quoted section is by, inter alia, Berghofer, 
“With Its First Three-Party Coalition, Where’s 
Germany’s Defence and Security Policy Heading?” 

165  Jens Stoltenberg, “Speech at the German 
Atlantic Association ‘NATO Talk’ Conference 
2021,” November 19, 2021, 
https://www.nato.int/cps/en/natohq/opinions_
188772.htm?selectedLocale=en. Secretary-General 
Stoltenberg also said, “We have no plans of 
stationing any nuclear weapons in other countries 
than [those that] already have these nuclear 
weapons as part of our deterrence and that have 
been there for many, many years,” “NATO Has 
No Intention to Deploy Nuclear Weapons to More 

course, decide whether there will be 

nuclear weapons in your country, but the 

alternative is that we easily end up with 

nuclear weapons in other countries in 

Europe, also to the east of  Germany.”165 

Russian Foreign Minister Lavrov harshly 

criticized his statement as “absolutely 

irresponsible” and “outrageous,” and said, 

“It’s not just fanning confrontation. It’s 

an attempt to provoke a hot conflict.”166 

In the meantime, Belarusian President 

Alexander Lukashenko said his nation 

would be ready to host Russian nuclear 

weapons if  NATO moved U.S. nuclear 

weapons from Germany to Eastern 

Europe.167 

While no U.S. nuclear weapon is deployed 

outside of  American territory, except in 

the NATO countries mentioned above, 

the United States has established 

consultative mechanisms on extended 

deterrence with Japan (the Extended 

Deterrence Dialogue) and South Korea 

(the Extended Deterrence Policy 

Committee). As for Australia, the 

AUKUS, a security framework with the 

United Kingdom and the United States, 

was established in 2021, and as one of  its 

Countries – Stoltenberg,” Tass, December 2, 2021, 
https://tass.com/world/1369563. 

166 “Russia Warns NATO against Moving Nuclear 
Weapons East,” AP, December 1, 2021, https:// 
apnews.com/article/europe-russia-ukraine-
germany-moscow-
a184a8fc34e5d9f6f0183ce1b3baece9. 

167  Vladimir Isachenkov, “Belarus President 
Offers to Host Russian Nuclear Weapons,” AP, 
December 1, 2021, 
https://apnews.com/article/russia-ukraine-
germany-migration-europe-
ab1efae5e65bf01af3be2f61 39ef6f4b. 
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initiatives, three countries agreed that 

Australia would acquire nuclear 

submarines (without loading a nuclear 

warhead) with the support of  the other 

members.168 

On the matter of  NATO nuclear sharing 

arrangements, especially the U.S.’s 

deployment of  tactical nuclear weapons 

in five NATO countries, some NNWS 

criticize this situation as a clear violation 

of  non-proliferation obligations under 

Article I of  the NPT by the transfer by 

NWS, and under Article II by the 

recipient NNWS. In February 2021, 

Russian Foreign Minister Lavrov 

criticized the United States and NATO at 

the CD: “Our position is that NATO’s 

continuing practice of  “nuclear sharing”, 

which runs counter to the NPT, is 

inadmissible. American nuclear weapons 

must be returned to the territory of  the 

United States, and the foreign 

infrastructure for its deployment must be 

dismantled.”169 

(6) De-alerting or Measures for 

Maximizing Decision Time to 

Authorize the Use of Nuclear 

Weapons  

In 2021, there were no significant changes 

in nuclear-armed states’ policies on alert 

 

168  See also Chapter 2 (2) A) of this Hiroshima 
Report. 

169  “Address by Sergey Lavrov, Minister of 
Foreign Affairs of the Russian Federation, to the 
High Level Segment of the Conference on 
Disarmament.” 

170 See also the Hiroshima Report 2017. 

171 Hans M. Kristensen, “Reducing Alert Rates of 
Nuclear Weapons,” Presentation to NPT 

and/or operational status of  their 

respective nuclear forces.170 Russian and 

U.S. strategic ballistic missiles have been 

on high alert status,171 either launch on 

warning (LOW) or launch under attack 

(LUA). As for other NWS, 40 U.K. 

nuclear warheads and 80 French ones are 

also kept on alert under their continuous 

SSBN patrols, albeit at lower readiness 

levels than those of  the two nuclear 

superpowers.172 

It has been assumed that China’s nuclear 

forces were not on a hair-trigger alert 

posture as its nuclear warheads were likely 

de-mated from delivery vehicles. 

Meanwhile, the United States has recently 

pointed out a possibility of  changes in 

such policies in light of  China’s 

introduction of  MIRVed ICBMs and new 

SSBNs/SLBMs, and construction of  an 

early warning system with Russia’s 

cooperation. At the U.S. Senate Armed 

Services Committee in April 2021, U.S. 

Strategic Command Commander Charles 

Richard stated, “While China keeps the 

majority of  its forces in a peacetime 

status, increasing evidence suggests China 

has moved a portion of  its nuclear force 

to a [LOW] posture and are adopting a 

limited “high alert duty” strategy.”173 A 

State Department official said that China 

since 2017 has conducted exercises 

PrepCom Side Event, Geneva, April 24, 2013; 
Hans M. Kristensen and Matthew McKinzie, 
“Reducing Alert Rates of Nuclear Weapons,” 
United Nations Institute for Disarmament 
Research, 2012. 

172  See Kristensen, “Reducing Alert Rates of 
Nuclear Weapons”; Kristensen and McKinzie, 
“Reducing Alert Rates of Nuclear Weapons.”  

173 Richard, “Testimony.” 
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involving LOW, and now has deployed at 

least one satellite into orbit for its LOW 

posture.174 In addition, the annual report 

on China’s military powers issued by the 

U.S. Department of  Defense clearly 

stated: “The [People's Liberation Army 

(PLA)] is implementing a launch-on 

warning posture, called ‘early warning 

counterstrike,’ where warning of  a missile 

strike leads to a counterstrike before an 

enemy first strike can detonate.”175 In 

response to these U.S. assertions, China 

has repeatedly stated that its nuclear 

posture, including its alert status, has not 

changed. 

Little definitive information has been 

made available regarding the alert status 

of  other nuclear-armed states’ nuclear 

forces. It is widely considered that India’s 

nuclear forces are not on a high alert 

status. In February 2014, Pakistan stated 

that it “would not delegate advance 

authority over nuclear arms to unit 

commanders, even in the event of  crisis 

with India, […and] all weapons are under 

the central control of  the National 

Command Authority, which is headed by 

the prime minister.”176 Regarding North 

Korea, it was reported that at the 

 

174  Kristensen and Korda, “China’s Nuclear 
Missile Silo Expansion.” 

175 The U.S. Department of Defense, Military and 
Security Developments Involving the People’s Republic of 
China 2021, p. 93. 

176  Elaine M. Grossman, “Pakistani Leaders to 
Retain Nuclear-arms Authority in Crises: Senior 
Official,” Global Security Newswire, February 27, 
2014, http://www.nti.org/gsn/article/pakistani-
leaders-retain-nu clear-arms-authority-crises-
senior-official/.  

177  “Supreme Leader Kim Jong Un Guides 

Enlarged Meeting of  Workers' Party of  

Korea (WPK) Central Military 

Commission in May 2020, it set forth 

“new policies for further increasing the 

nuclear war deterrence of  the country 

and putting the strategic armed forces on 

a high alert operation in line with the 

general requirements for the building and 

development of  the armed forces of  the 

country.”177 However, it is not clear what 

sort of  concrete measures have been or 

will be implemented for that purpose. 

A number of  NNWS have urged the 

NWS to alter their alert posture. Among 

them, Chile, Malaysia, Nigeria, New 

Zealand, Sweden and Switzerland, as the 

“De-alerting Group,” have proactively 

proposed that alert levels be reduced.178  

Proponents of  de-alerting have often 

argued that such measures are useful to 

prevent accidental use of  nuclear 

weapons. The UNGA resolution titled 

“Reducing nuclear danger,”179 which 

“calls for…immediate and urgent steps to 

reduce the risks of  unintentional and 

accidental use of  nuclear weapons,” was 

adopted by 125 countries. However, 50 

countries (including Australia, Austria, 

Belgium, Canada, France, Germany, 

Enlarged Meeting of WPK Central Military 
Commission,” KCNA, May 24, 2020, 
http://www.kcna.co.jp/item/2020/202005/news
24/20200524-01ee.html. 

178 At the 2019 NPT PrepCom, the Group urged 
the NWS to urgently take steps to reduce 
operational readiness, and provide regular reports 
on the operational readiness of nuclear weapons 
during the 2020-2025 NPT review cycle. 
NPT/CONF.2020/PC.III/WP23, April 12, 2019.  

179 A/RES/76/27, December 6, 2021. 
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Israel, South Korea, the Netherlands, 

New Zealand, Norway, Poland, Sweden, 

Switzerland, Turkey, the United Kingdom 

and the United States) voted against it, 

and 14 countries (including China, Japan, 

North Korea, Pakistan and Russia) 

abstained. 

In a related issue, during the later-stages 

of  the Trump administration, there was a 

debate in the United States regarding who 

had authority over the decision to use 

nuclear weapons. In January 2021, when 

Trump supporters who claimed, contrary 

to evidence, that he had won the 

presidential election stormed the U.S. 

Capitol, House Speaker Nancy Pelosi 

revealed in a letter to Democrats that she 

had “[spoken] to the Chairman of  the 

Joint Chiefs of  Staff  Mark Milley to 

discuss available precautions for 

preventing an unstable president from 

initiating military hostilities or accessing 

the launch codes and ordering a nuclear 

strike.”180 According to a book by Bob 

Woodward and Robert Costa, Milley on 

January 8 instructed senior military 

officials in charge of  the National 

Military Command Center, not to take 

orders from anyone unless he was 

involved. Milley was worried, the authors 

 

180  Connor O’Brien and Jacqueline Feldscher, 
“Pelosi Asks Top General about Preventing 
Trump from Launching Nukes,” Politico, January 8, 
2021, 
https://www.politico.com/news/2021/01/08/pe
losi-trump-take-away-nuclear-codes-456529. 

181  Jamie Gangel, Jeremy Herb and Elizabeth 
Stuart, “Woodward/Costa book: Worried Trump 
Could ‘Go Rogue,’ Milley Took Secret Action to 
Protect Nuclear Weapons,” CNN, September 14, 
2021, https:// 
www.cnn.com/2021/09/14/politics/woodward-

wrote, that President Trump could “go 

rogue,” and order a nuclear strike.181 

As explained by the Congressional 

Research Service, “[t]he U.S. President 

has sole authority to authorize the use of  

U.S. nuclear weapons. This authority is 

inherent in his constitutional role as 

Commander in Chief. The President can 

seek counsel from his military advisors; 

those advisors are then required to 

transmit and implement the orders 

authorizing nuclear use. But … his job is 

to give advice, while the authority to 

order a launch lies with the president.”182 

In addition, “[t]he President does not 

need the concurrence of  either his 

military advisors or the U.S. Congress to 

order the launch of  nuclear weapons. In 

addition, neither the military nor 

Congress can overrule these orders.”183 

Strategic Command Commander Richard 

said that he would not recommend 

changes to the system which the United 

States has had in place for decades, but 

said at the same time, “I will follow any 

legal order that I’m given. I will not 

follow any illegal orders.”184 Meanwhile, 

some argue that the authority to authorize 

the use of  nuclear weapons should be 

changed to a process that requires the 

book-trump-nuclear/index.html. 

182 Amy F. Woolf, “Defense Primer: Command 
and Control of Nuclear Forces,” In Focus, 
Congressional Research Service, December 3, 2020, 
p. 1. 

183 Ibid. 

184 Gina Harkins and Oriana Pawlyk, “The Military 
Can’t Legally Curb a President’s Access to Nuclear 
Codes, Experts Say,” Yahoo News, January 9, 2021, 
https://news.yahoo.com/military-t-legally-curb-
president-194354922.html. 
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involvement of  multiple stakeholders, not 

just the president.185 

(7) CTBT  

A) Signing and ratifying the CTBT  

As of  the end of  2021, 170 of  the 185 

signatories have deposited their 

instruments of  ratification of  the 

Comprehensive Nuclear-Test-Ban Treaty 

(CTBT). Cuba and the Comoros newly 

ratified in 2021.  

Among the 44 states listed in Annex 2 of  

the CTBT, whose ratification is a 

prerequisite for the treaty’s entry into 

force, five states (China, Egypt, Iran, 

Israel and the United States) have signed 

but not ratified, and three (India, North 

Korea and Pakistan) have not even 

signed. Among the countries surveyed, 

Saudi Arabia and Syria as well have yet to 

sign the CTBT. The United States said at 

the UNGA First Committee in October 

2021, “[T]he United States supports the 

[CTBT] and is committed to work to 

achieve its entry into force.”186 On the 

other hand, at the UN Security Council, 

India stated, “India had participated in 

 

185  See, for instance, David S. Jonas and Bryn 
McWhorter, “Nuclear Launch Authority: Too Big 
a Decision for Just the President,” Arms Control 
Today, Vol. 51, No. 5 (June 2021), 
https://www.armscontrol.org/ act/2021-
06/features/nuclear-launch-authority-too-big-
decision-just-president. 

186  “Statement by the United States,” General 
Debate, First Committee, UNGA, October 6, 2021. 

187  Dipanjan Roy Chaudhury, “CTBT Doesn’t 
Address India’s Core Concerns: Harsh Vardhan 
Shringla,” Economic Times, September 28, 2021, 
https://economictimes.indiatimes.com/news/indi
a/ctbt-doesnt-address-indias-core-concerns-

the negotiations of  the draft CTBT in the 

[CD]. But, India could not join the Treaty 

as the Treaty did not address a number of  

core concerns raised by India.”187 

On September 23-24, the Conference on 

Facilitating the Entry into Force of  the 

CTBT was held virtually. Participating 

countries adopted the Final Declaration, 

which included a call for early signature 

and ratification by non-signatory and 

non-ratified states, mainly those listed in 

Annex 2 of  the CTBT, a call for 

maintaining a moratorium on nuclear 

testing, and reaffirmation of  support for 

the establishment of  a verification 

system.188 

Soon after the Conference, China made 

the following proposals at the UN 

Security Council for promoting the 

CTBT’s early entry into force:189 

➢ To firmly uphold multilateralism, and 

create an enabling security 

environment for the entry into force 

of  the treaty; 

➢ To support the object and purpose of  

the treaty and build upon the strong 

political momentum for its entry into 

harsh-vardhan-
shringla/articleshow/86567642.cms?from=mdr. 

188 “Final Declaration and Measures to Promote 
the Entry Into Force of the Comprehensive 
Nuclear-Test-Ban Treaty,” September 24, 2021. 

189  “Remarks by Ambassador Zhang Jun at 
Security Council Briefing on the Comprehensive 
Nuclear-Test-Ban Treaty,” Foreign Ministry of 
China, September 28, 2021, 
https://www.fmprc.gov.cn/mfa_eng/wjb_ 
663304/zwjg_665342/zwbd_665378/t1910387.sh
tml. 
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force. …Nuclear-weapon states should 

honor their commitment to a 

moratorium on nuclear testing, 

genuinely cut the weight of  nuclear 

weapons in their national security 

policies and make a no first use pledge; 

➢ To preserve the international arms 

control regime, and provide more 

robust institutional safeguards for the 

entry into force of  the treaty; and 

➢ To advance the preparations for the 

implementation of  the treaty and 

reinforce a robust foundation of  

capacity for its entry into force. The 

international community should 

further push ahead with the 

development of  the International Data 

Center, the International Monitoring 

System, and the on-site inspection 

mechanism in a comprehensive and 

balanced manner, and assist 

developing countries with capacity 

building, with a view to full technical 

readiness for the operation of  the 

verification regime once the treaty 

enters into force. 

At the 2021 UNGA, a resolution, titled 

“Comprehensive Nuclear-Test-Ban 

Treaty,”190 in which member states 

“[stress] the vital importance and urgency 

of  signature and ratification, without 

delay and without conditions, in order to 

achieve the earliest entry into force of  the 

[CTBT],” was adopted with 182 countries 

in favor, one against (North Korea) and 

three abstentions (India, Syria and 

others). The United States, which had 

voted against it the previous year, voted 

 

190 A/RES/76/66, December 6, 2021. 

for it. 

Regarding outreach activities for 

promoting the treaty’s entry into force, a 

document, “Activities Undertaken by 

Signatory and Ratifying States Under 

Measure (K) of  the Final Declaration of  

the 2015 Article XIV Conference in the 

Period June 2019-May 2021,”191 was 

distributed at the Article XIV Conference 

on Facilitating the Entry-Into-Force of  

the CTBT, summarized activities 

conducted by ratifying and signatory 

states. It highlighted: 

➢ Bilateral activities related to Annex 2 

states (conducted by Australia, Austria, 

Belgium, Canada, Chile, Japan, 

Kazakhstan, New Zealand, Russia, 

Switzerland, the United Kingdom and 

others);  

➢ Bilateral activities related to non-

Annex 2 states (conducted by 

Australia, Austria, Belgium, Canada, 

Chile, Japan, Kazakhstan, New 

Zealand, Russia, the United Kingdom 

and others);  

➢ Global-level activities (conducted by 

Australia, Austria, Belgium, Canada, 

Chile, Japan, Kazakhstan, New 

Zealand, Russia, Switzerland, the 

United Kingdom and others) 

➢ Regional-level activities (conducted by 

Australia, Belgium, Chile, New 

Zealand, Russia and others). 

191 CTBT-Art.XIV/2021/4, September 22, 2021. 
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B) Moratoria on nuclear test 

explosions pending CTBT’s entry into 

force 

The five NWS plus India and Pakistan 

maintain a moratorium on nuclear test 

explosions. Israel, which has kept its 

nuclear policy opaque, has not disclosed 

the possibility of  conducting nuclear 

tests. 

North Korea, at the Plenary Meeting of  

the Central Committee of  the Workers’ 

Party of  Korea on April 20, 2018, 

decided to stop nuclear tests and test 

launches of  intermediate-range missiles 

and ICBMs. The next month, in the 

presence of  foreign journalists, North 

Korea collapsed the entrances tunnels to 

its Punggye-ri nuclear test site. However, 

Chairman Kim Jong Un stated in late 

December 2019, that “the DPRK has 

found no grounds to be unilaterally 

bound any longer by the commitment” 

of  stopping nuclear and ICBM tests.192 

While North Korea did not resume 

nuclear test explosions in 2021, it is not 

likely that its nuclear test site was 

irreversibly destroyed. Rather, it is 

considered to be able to reuse the 

Punggye-ri nuclear test site after weeks or 

months of  restoration work.193  

 

192 “Report on 5th Plenary Meeting of 7th C.C., 
WPK,” NCNK, January 1, 2020, 
https://www.ncnk.org/ 
resources/publications/kju_2020_new_years_ple
num_report.pdf/file_view. 

193 “(2nd LD) N. Korea Able to Use Punggye-ri 
Nuke Testing Site after Restoration Work: JCS,” 
Yonhap News Agency, October 8, 2019, 

C) Cooperation with the CTBTO 

Preparatory Commission 

Regarding the countries surveyed in this 

study, the status of  contribution 

payments to the CTBTO, as of  

December 31, 2021, is as follows:194 

➢ Fully paid: Australia, Austria, Belgium, 

Canada, China, Egypt, France, 

Germany, Indonesia, Israel, Japan, 

Kazakhstan, South Korea, Mexico, the 

Netherlands, New Zealand, Norway, 

the Philippines, Poland, Russia, South 

Africa, Sweden, Switzerland, Turkey, 

the UAE, the United Kingdom, and 

the United States 

➢ Voting right in the Preparatory 

Commission suspended because 

arrears are equal to or larger than its 

contributions due for the last two 

years: Brazil, Chile, Iran and Nigeria 

D) Contribution to the development of 

the CTBT verification systems 

The establishment of  the CTBT 

verification system has steadily 

progressed. The pace of  establishing 

International Monitoring System (IMS) 

stations in Egypt and Iran—in addition to 

those in India, North Korea, Pakistan and 

Saudi Arabia, which have yet to sign the 

CTBT—has been lagging behind, 

compared to that in the other signatory 

countries. As for China, nearly half  of  the 

https://en.yna.co.kr/view/AEN20191008008652
325?section=national/ defense. 

194 CTBTO, “CTBTO Member States’ Payment as 
at 31-Dec-2021,” 
https://www.ctbto.org/fileadmin/ 
user_upload/treasury/52_31_Dec_2021_Member
_States_Payments.pdf. 
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stations have not yet been certified by the 

CTBTO Preparatory Committee.195  

E) Nuclear testing 

No country conducted a nuclear test 

explosion in 2021.  

Meanwhile, in its annual report on 

“Adherence to and Compliance with 

Arms Control, Nonproliferation, and 

Disarmament Agreements and 

Commitments” published in June 2021, 

the U.S. State Department again alleged 

that China196 and Russia may have 

conducted nuclear tests which created 

nuclear yield, in violation of  the CTBT 

that prohibits nuclear test explosions as 

“zero yield.”197 Both China and Russia 

strongly denied the U.S. allegations, 

stating that they have not conducted any 

nuclear tests that would violate the 

CTBT.198 

Regarding experimental activities other 

than a nuclear explosion test, the United 

States continues to conduct various non-

explosive tests and experiments under the 

 

195  CTBTO, “Station Profiles,” 
https://www.ctbto.org/verification-
regime/station-profiles/. 

196 In July 2021, it was reported that according to 
satellite images, expansion works, including the 
excavation of new tunnels, were underway at the 
Lop Nur nuclear test site in China. “Satellite 
Photos Show China Expanding Its Mysterious 
Desert Airfield,” NPR, July 1, 2021, 
https://www.npr.org/2021/07/ 
01/1011806020/satellite-photos-show-china-
expanding-its-mysterious-desert-airfield; “A New 
Tunnel Is Spotted at a Chinese Nuclear Test Site,” 
NPR, July 30, 2021, 
https://www.npr.org/2021/07/30/ 
1022209337/a-new-tunnel-is-spotted-at-a-
chinese-nuclear-test-site. 

197 The U.S. Department of State, “Adherence to 
and Compliance with Arms Control, 

Stockpile Stewardship Program (SSP), in 

order to sustain and assess its nuclear 

weapons stockpile without the use of  

underground nuclear tests. These include 

subcritical tests and experiments using the 

Z machine, which generates X-rays by 

fast discharge of  capacitors, thus allowing 

for exploring the properties of  plutonium 

materials under extreme pressures and 

temperatures. The United States has 

conducted subcritical experiments at a 

rate of  about once a year, but as of  the 

end of  2021, it had not been reported 

that it conducted such experiments. The 

United States has been conducting 

subcritical experiments at a rate of  about 

once a year, but as of  the end of  2021, it 

had not been reported that such were 

conducted during the same year. The U.S. 

NNSA released quarterly reports on such 

experiments, but has not updated it since 

the first quarter of  FY 2015. In addition, 

after 2018, past information could not be 

found on the NNSA homepage. 

Among nuclear-armed states other than 

Nonproliferation, and Disarmament Agreements 
and Commitments,” June 2021. This report also 
indicated: “[T]he term “nuclear explosive” test 
includes tests that are supercritical, i.e., that involve 
a limited multiplying fission chain reaction 
resulting in the release of nuclear fission energy, 
whether driven by high explosives or assembled by 
other means such as a gun assembly. Under the 
“zero-yield” standard to which the United States 
adheres in its own moratorium, … [s]upercritical 
testing is inconsistent with the zero-yield standard 
as defined by the United States.”  

198 “Foreign Ministry Spokesperson Zhao Lijian’s 
Regular Press Conference,” April 16, 2020, 
https:// 
www.fmprc.gov.cn/mfa_eng/xwfw_665399/s251
0_665401/2511_665403/t1770510.shtml; 
“Statement by Russia,” First Committee, UNGA, 
October 9, 2020. 
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the United States, Russia’s Ministry of  

Defense announced in June 2021 that it 

had conducted subcritical experiments 

with the aim of  verifying the reliability of  

its existing nuclear weapons.199 France 

clarified that it has conducted “activities 

aimed at guaranteeing the safety and 

reliability of  its nuclear weapons 

[including] a simulation program and 

hydrodynamic experiments designed to 

model materials’ performance under 

extreme physical conditions and, more 

broadly, the weapons’ functioning.”200 

However, there are no further reports as 

to whether France conducted such 

experiments during 2021. Meanwhile, 

France and the United Kingdom agreed 

to build and jointly operate radiographic 

and hydrodynamic testing facilities under 

the Teutates Treaty concluded in 

November 2010.201  

Although the status of  the remaining 

nuclear-armed states’ nonexplosive testing 

activities in this respect is not well known 

since they have not released any 

information, it was reported that China 

has a facility under construction, with the 

capacity to surpass the U.S. Z machine, 

and that said facility was expected to be 

completed soon.202 

While the CTBT does not prohibit any 

 

199 Isaac Evans, “Russia Conducts Non-Nuclear 
Tests, Adhering to UN Treaty,” The Organization 
for World Peace, June 29, 2021, 
https://theowp.org/russia-conducts-non-nuclear-
tests-adhering-to-un-treaty/. 

200 NPT/CONF.2015/PC.III/14, April 25, 2014. 

201 NPT/CONF.2015/29, April 22, 2015. 

202 Michael Peck, “China Will Soon Have Its Own 

nuclear test unaccompanied by an 

explosion, the NAM countries have 

demanded that nuclear-armed states, inter 

alia, refrain from conducting nuclear 

weapon test explosions or any other 

nuclear explosions, and to close and 

dismantle—in a transparent, irreversible 

and verifiable manner—any remaining 

sites for nuclear test explosions and their 

associated infrastructure.203 As opposed 

to the CTBT, which prohibits any nuclear 

test “explosions,” the TPNW bans 

“nuclear tests,” which can be interpreted 

to ban even those nuclear tests that do 

not produce an explosion. On the other 

hand, the TPNW does not stipulate 

measures for verifying the testing ban. 

(8) FMCT 

A) Efforts toward commencing 

negotiations on an FMCT  

In the “Decision 2: Principles and 

Objectives for Nuclear Non-Proliferation 

and Disarmament” adopted at the 1995 

NPT Review and Extension Conference, 

participating countries agreed on the 

immediate commencement and early 

conclusion of  negotiations on a Fissile 

Material Cut-off  Treaty (FMCT) at the 

CD. However, substantive negotiations 

have not yet commenced. The 2021 

Z Machine to Test Mock Nuclear Explosions,” 
National Interest, August 15, 2020, 
https://nationalinterest.org/blog/reboot/china-
will-soon-have-its-own-z-ma chine-test-mock-
nuclear-explosions-166995. 

203 NPT/CONF.2020/PC.III/WP.16, March 21, 
2019. The prefectural governments and city halls of 
Hiroshima and Nagasaki have also condemned the 
subcritical experiments. 
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session of  the CD again ended without 

adopting a program of  work that 

included the establishment of  an Ad Hoc 

Committee on an FMCT negotiation, due 

to Pakistan’s strong objection, as had 

been the case in previous years. Pakistan 

has insisted that not just newly produced 

material but also existing stockpiles of  

such materials should be subject to the 

scope of  negotiations on a treaty. China 

has expressed support for the 

commencement of  negotiations on an 

FMCT prohibiting the future production 

of  fissile material for nuclear weapons, 

but has done so less actively than the 

other NWS. Israel has a similar posture. 

At the 2021 UNGA, a resolution, titled 

“Treaty banning the production of  fissile 

material for nuclear weapons or other 

nuclear explosive devices,”204 which 

called for immediate commencement of  

FMCT negotiations at the CD, was 

adopted with 182 countries in favor, one 

against (Pakistan) and five abstentions 

(Egypt, Iran, Israel, North Korea and 

Syria).  

B) Moratoria on production of fissile 

material for nuclear weapons 

NNWS, in particular the Non-

Proliferation and Disarmament Initiative 

(NPDI) member countries, have called on 

 

204 A/RES/76/51, December 6, 2021. 

205  NPT/CONF.2020/PC.III/WP45, April 29, 
2019. The NPDI was formed by Australia, Canada, 
Chile, Germany, Japan, Mexico, the Netherlands, 
Poland, Turkey, and the United Arab Emirates in 
September 2010. 

206 GOV/2021/40-GC(65)/22, August 27, 2021. 
See also, for instance, Frank Pabian, Jenny Town 
and Jack Liu, “North Korea’s Yongbyon Nuclear 

the nuclear-armed states to declare and 

implement a moratorium on the 

production of  fissile materials for nuclear 

weapons until an FMCT is concluded.205 

However, China, India, Israel, Pakistan 

and North Korea have not declared a 

moratorium on the production of  fissile 

material for nuclear weapons. Among 

them, at least India, Pakistan and North 

Korea are seen as highly likely to continue 

producing fissile material for nuclear 

weapons. 

North Korea was considered to have 

produced fissile materials and conducted 

related activities in 2021, as in the 

previous years. The IAEA in a report 

released in August 2021 said that: the 

state’s Radiochemical Laboratory likely 

operated for approximately five months, 

from mid-February 2021 until early July 

2021; the five-month timeframe is 

consistent with the time required to 

reprocess a complete core of  irradiated 

fuel from the 5MW(e) reactor; and since 

early July 2021, there have been 

indications consistent with the operation 

of  the reactor.206 

In addition, according to analyses by U.S. 

experts, commercial satellite imagery of  

North Korea’s Yongbyon Nuclear 

Scientific Research Center from January 

and February 2021 indicates that its 

Complex: More Evidence the 5 MWe Reactor 
Appears to Have Restarted,” 38 North, August 30, 
2021, https://www.38north.org/2021/08/north-
koreas-yongbyon-nuclear-complex-more-
evidence-the-5-mwe-reactor-appears-to-have-
restarted/. 
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Uranium Enrichment Plant (UEP) 

continued operations.207 In September, 

satellite images revealed expansion of  a 

facility capable of  producing weapons-

grade enrichment uranium in Yongbyon. 

It was assessed that the renovation could 

increase highly-enriched uranium (HEU) 

production capacity by as much as 

25%.208 In November, it was also 

reported that a graphite-moderated 

reactor, which has been used to produce 

plutonium for nuclear weapons, was in 

operation.209 

It is considered that China does not 

currently produce fissile material for 

nuclear weapons. However, Beijing has 

been negative about declaring a 

moratorium on production. China’s 

ambassador to the CD maintained that, 

“A moratorium on production is not the 

fundamental path to completely and 

effectively resolving the FMCT issue. 

 

207  Peter Makowsky, Frank Pabin and Jack Liu, 
“North Korea’s Yongbyon Nuclear Center: 
Working through Winter,” 38 North, February 19, 
2021, https://www.38north.org/2021/02/north-
koreas-yong byon-nuclear-center-working-
through-winter/. 

208 Zachary Cohen, “Satellite Images Reveal North 
Korea Expanding Facility Used to Produce 
Weapons-grade Uranium,” CNN, September 16, 
2021, 
https://edition.cnn.com/2021/09/16/politics/no
rth-korea-yongbyon-expansion-satellite-
images/index.html; Jeffrey Lewis, “Yongbyon 
Enrichment Plant,” Arms Control Wonk, September 
16, 2021, 
https://www.armscontrolwonk.com/archive/121
3420/yongbyon-enrichment-plant/. Regarding the 
development of the uranium enrichment plant in 
Yongbyon (2009-2021), see also Olli Heinonen, 
“Development of the Yongbyon Uranium 
Enrichment Plant Between 2009 and 2021,” 38 
North, July 16, 2021, 
https://www.38north.org/2021/07/development

Especially in this day and age, what some 

countries affirm today they may deny 

tomorrow, and a current administration 

can arbitrarily repudiate all the policies 

and commitments made by a previous 

one, leaving the international community 

at an even greater loss as to what course 

to take.”210 On the other hand, there are 

concerns that the advanced fast-breeder 

reactors and reprocessing facilities that 

China is developing as civilian purpose 

may be diverted for nuclear weapons 

purposes.211 

As for Israel, satellite images analyzed by 

experts showed that a significant 

expansion is underway at the Dimona 

nuclear complex, which is believed to 

have been producing plutonium for 

nuclear weapons.212 While Israel has not 

disclosed the purpose of  the expansion, 

another expert suggests that it may be 

building a facility to produce tritium for 

-of-the-yongbyon-uranium-enrichment-plant-
between-2009-and-2021/. 

209 Olli Heinonen, Peter Makowsky, Jack Liu and 
Jenny Town, “North Korea’s Yongbyon Nuclear 
Complex: Further Evidence of 5 MWe Reactor 
Operations,” 38 North, November 24, 2021, 
https://www. 38north.org/2021/11/north-
koreas-yongbyon-nuclear-complex-further-
evidence-of-5-mwe-reactor-ope rations/. 

210  “No Clear Path forward for Fissile Material 
Cut-off Treaty,” IPFM Blog, May 24, 2020, http:// 
fissilematerials.org/blog/2020/05/no_clear_path
_forward_for.html. 

211  See, for instance, The U.S. Department of 
Defense, Military and Security Developments Involving 
the People’s Republic of China 2021, p. 90. 

212  Sang-Min Kim, “New Work Underway at 
Israeli Nuclear Site,” Arms Control Today, April 2021, 
https:// www.armscontrol.org/act/2021-
04/news/new-work-underway-israeli-nuclear-site. 
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use in nuclear warheads.213 

None of  the nuclear-armed states have 

declared the amount of  fissile material for 

nuclear weapons which they possess 

(except for the U.S. declassifying the 

amount of  its past production of  HEU 

and plutonium). Estimates by research 

institutes are summarized in Chapter 3 of  

this Report. 

(9) Transparency in Nuclear 

Forces, Fissile Material for 

Nuclear Weapons, and Nuclear 

Strategy/Doctrine  

In the Final Document of  the 2010 NPT 

RevCon, the NWS were called upon to 

report on actions taken toward “accelera-

t[ion of] concrete progress on the steps 

leading to nuclear disarmament” to the 

2014 NPT PrepCom (Action 5). All states 

parties to the NPT, including the NWS, 

were also requested to submit regular 

reports on implementing nuclear 

disarmament measures agreed at the 

previous NPT RevCon (Action 20), and 

the NWS were asked to agree on a 

standard reporting form as a confidence-

building measure (Action 21). 

In its Integrated Review of  Security, Defence, 

Development and Foreign Policy published in 

2021, the United Kingdom stated the 

following policy as imposing certain 

restrictions on transparency. 

 

213 Richard Silverstein, “What is Israel Building at 
its Dimona Nuclear Site?” Middle East Eye, March 
5, 2021, 
https://www.middleeasteye.net/opinion/israel-
nuclear-site-dimona-what-building. 

While our resolve and capability to do so 

if  necessary is beyond doubt, we will 

remain deliberately ambiguous about 

precisely when, how and at what scale we 

would contemplate the use of  nuclear 

weapons. Given the changing security 

and technological environment, we will 

extend this long-standing policy of  

deliberate ambiguity and no longer give 

public figures for our operational 

stockpile, deployed warhead or deployed 

missile numbers. This ambiguity 

complicates the calculations of  potential 

aggressors, reduces the risk of  deliberate 

nuclear use by those seeking a first-strike 

advantage, and contributes to strategic 

stability.214 

As for the United States, the amount of  

information released saw a decline under 

the former Trump administration, which 

decided not to disclose information 

regarding the number of  possessed and 

dismantled nuclear weapons in 2018. But 

the Biden administration, which took 

office in January 2021, changed this 

policy. In October, the NNSA 

declassified the number of  nuclear 

weapons stockpile (including nuclear 

warheads deployed and in storage, but 

not those retired and awaiting 

dismantlement) for each year, including 

those that had not been disclosed under 

the previous administration. The NNSA 

also declassified the number of  nuclear 

warheads dismantled of  in each year.215 
In the meantime, the status of  nuclear 

214 United Kingdom, Global Britain in a Competitive 
Age, p. 77. 

215  NNSA, “Transparency in the U.S. Nuclear 
Weapons Stockpile.” 
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weapons-related tests that did not 

detonate has not been updated since the 

first quarter of  2015, and no past 

information has been available since 

2018. 

China, in the meantime, rebutted the U.S. 

criticism of  China’s lack of  transparency, 

stating that its nuclear strategy and 

intention are more transparent and 

predictable, citing China’s pledge of  no-

first-use of  nuclear weapons as well as 

security assurances for NNWS.216  

At the 2012 NPT PrepCom, the NPDI 

proposed a draft form for reporting on 

nuclear warheads, delivery vehicles, fissile 

material for nuclear weapons, and nuclear 

strategy/policies.217 Using the draft form, 

the following table summarizes the 

degree of  transparency taken by the 

nuclear-weapon/armed states. 

 

216 Gu Liping, “Fu Cong: China Has Transparent 
and Defensive Strategy, It’s Not a Nuclear Threat,” 
CGTN, October 16, 2020, 
http://www.ecns.cn/news/politics/2020-10-

16/detail-ihaazqys6709048.shtml. 

217  NPT/CONF.2015/PC.I/WP.12, April 20, 
2012. 
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Table 1-7: Transparency in nuclear disarmament 
■ Nuclear warheads CHN FRA RUS UK US IND ISR PAK PRK 

Total number of nuclear warheads (including those awaiting dismantlement)   〇              

Aggregate number of nuclear warheads in stockpile   〇   △ 〇         

Number of strategic or non-strategic nuclear warheads   〇 △ △ △        

Number of strategic or non-strategic deployed nuclear warheads   〇 △ △ △         

Number of strategic or non-strategic non-deployed nuclear warheads   〇   △ △        

Reductions (in numbers) of nuclear warheads in 2021     〇  〇         

Aggregate number of nuclear warheads dismantled in 2020 or 2021         〇        

■ Delivery vehicles                   

Number of nuclear warhead delivery systems by type (missiles, aircraft, 
submarines, artillery, other) 

  〇 △ 〇 〇        

Reduction (in numbers) of delivery systems in 2021        〇         

Aggregate number of delivery systems dismantled in 2020 or 2021                  

Nuclear disarmament since 1995                   

1995－2000   〇 〇 〇 〇        

2000－2005   〇 〇 〇 〇         

2005－2010   〇 〇 〇 〇        

2010－2020   〇 〇 〇 〇         

2021   〇  〇     

■ Nuclear doctrine                   

Measures taken or in process to diminish the role and significance of nuclear 
weapons in military and security concepts, doctrines and policies 

〇 〇 〇 〇 〇 〇   〇   

Measures taken or in process to reduce the operational readiness of the reporting 
State’s nuclear arsenal  

〇 〇 〇 〇 〇 〇   〇   

Measures taken or in process to reduce the risk of accidental or unauthorized use 
of nuclear weapons 

〇 〇 〇 〇 〇 〇   〇   

Description of negative security assurances (including status and definition) by 
reporting States 

〇 〇 〇 〇 〇 〇   〇 〇 

Current status and future prospect of the ratification of the relevant protocols to 
nuclear weapon-free-zone treaties 

〇 〇 〇 〇 〇 ー ー ー ー 

Current status of consultations and cooperation on entry into force of the 
relevant protocols of nuclear-weapon-free-zone treaties 

〇 〇 〇 〇 〇 ー ー ー ー 

Current status of review of any related reservations about the relevant protocols 
of nuclear weapon-free-zone treaties by concerned States  

          ー ー ー ー 

■ Nuclear testing                   

Current status of ratification of the Comprehensive Nuclear-Test-Ban Treaty △ 〇 〇 〇 △   △     

Current status of the reporting State’s policy on continued adherence to the 
moratorium on nuclear-weapon test explosions 

〇 〇 〇 〇 〇 〇   〇   

Activities to promote the entry into force of the Comprehensive Nuclear-Test-
Ban Treaty at the national, regional and global levels 

  〇   〇          

■ Scheduled policy reviews                   

Scope and focus of policy reviews, scheduled or under way, relating to nuclear 
weapon stocks, nuclear doctrine or nuclear posture 

                

■ Fissile material                   

Aggregate amount of plutonium produced for national security purposes (in 
metric tons) 

      〇 〇         

Aggregate amount of HEU produced for national security purposes (in metric 
tons) 

      〇 〇         

Amount of fissile material declared excess for national security purposes (in 
metric tons) 

    △   △         

Current status (and any future plan), including the amount and year, of 
declarations to the International Atomic Energy Agency of all fissile material 
designated by the reporting State as no longer required for military purposes and 
placement of such material under Agency or other relevant international 
verification and arrangements for the disposition of such material for peaceful 
purposes 

  〇 △ 〇 △         

Current status of the development of appropriate legally binding verification 
arrangements to ensure the irreversible removal of such fissile material 

    △ △ △         

Current status (and any future plan) of the dismantlement or conversion for 
peaceful uses of facilities for the production of fissile material for use in nuclear 
weapons 

  〇               

■ Other measures in support of nuclear disarmament                   

Any cooperation among Governments, the United Nations and civil society 
aimed at increasing confidence, improving transparency and developing efficient 
verification capabilities 

  〇   〇 〇         

Year and official document symbol of regular reports on the implementation of 
Article VI, paragraph 4(c), of the 1995 decision entitled “Principles and 
objectives for nuclear nonproliferation and disarmament,” and the practical steps 
agreed to in the Final Document of the 2000 Review Conference in 2019 

〇     〇           

Activities to promote disarmament and non-proliferation education   〇   〇 〇         

[◯: Highly transparent △: Partially transparent]          
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(10) Nuclear Disarmament 

Verifications 

Russia and the United States have 

implemented verification measures, 

including on-site inspections, under the 

New START. Since its entry into force, 

they have conducted on-site inspections 

as stipulated in the treaty. However, as 

mentioned above, due to the COVID-19 

pandemic which made it difficult for 

inspectors to enter the other countries in 

2021 as in the previous year, on-site 

inspections could only be conducted a 

number of  times far below the maximum 

limit permitted under the treaty. 

One noticeable activity on verification is 

the “International Partnership for 

Nuclear Disarmament Verification 

(IPNDV),” launched by the United States 

in December 2014. With 28 participating 

countries (and the EU and the Vatican),218 

the IPNDV continues to study 

verification measures and technologies 

related to the dismantlement of  nuclear 

weapons, as well as fissile material derived 

from dismantled nuclear warheads.  

During Phase III, which began in 2020, 

partner countries were to “build on 

current working methods and engage in 

further hands-on activities, including 

scenario-based discussions, practical 

exercises and technology 

 

218 In addition to three NWS (France, the United 
Kingdom and the United States), Argentina, 
Australia, Belgium, Brazil, Canada, Chile, Finland, 
Germany, Hungary, Indonesia, Italy, Japan, Jordan, 
Kazakhstan, South Korea, Mexico, the 
Netherlands, Nigeria, Norway, the Philippines, 
Poland, Sweden, Switzerland, Turkey, the UAE 
and others participated in the IPNDV. China and 

demonstrations.”219 The following 

activities were listed: 

➢ Use a scenario-based approach based 

on a full, representative national case 

study of  a notional nuclear weapon 

possessing state (Country X), and its 

nuclear enterprise to demonstrate how 

concepts and other elements of  the 

overall verification “tool kit” 

developed in Phases I and II can be 

implemented; 

➢ Continue deeper exploration of  issues 

related to the design of  verification, 

such as irreversibility, transparency and 

the non-production of  nuclear 

weapons, among others, to build 

confidence over time; 

➢ Address gap areas identified through 

Phases I and II, such as the detection 

of  the presence or absence of  nuclear-

weapon materials, information barrier 

concepts and technologies; and 

➢ Conduct outreach activities to engage 

senior political leaders, and the nuclear 

disarmament verification expert 

community and maintain focus on 

nuclear disarmament verification. 

In Phase III, three working groups on 

inspectors, host and technologies are to 

be established in order to “focus on a 

scenario developed by a dedicated task 

force describing a notional nuclear 

weapon possessing state and elements of  

Russia attended in Phase I (2015-2017) as 
observers, but did not join in Phase II (2018-2019). 

219  IPNDV, “Phase III Programme of Work,” 
https://www.ipndv.org/wp-
content/uploads/2020/06/ 
IPNDV_Phase_III_Programme_of_Work.pdf. 
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a nuclear disarmament verification regime 

to test possible verification measures 

against the scenario.”220 

In June 2021, “[t]he IPNDV brought 

together more than 40 technical and 

policy experts from 13 members 

countries for a four-day virtual exercise 

during the week of  June 14, 2021 to 

simulate the verification and monitoring 

of  the removal, and subsequent 

placement in storage, of  a warhead from 

its road-mobile intercontinental ballistic 

missile (ICBM).”221 In September, the 

IPNDV held a two-day symposium 

virtually, where participants, with reports 

from U.S. and European government 

officials, reviewed the IPNDV’s activities 

over the past six years and discussed 

technologies enabling nuclear 

disarmament verification in a wide range 

of  contexts.222 

Another effort on nuclear disarmament 

verification is that the United Kingdom, 

the United States, Norway and Sweden 

launched the “Quad” initiative in 2015, 

and have been continuing its work. Based 

on the lessons learned from the 

multilateral exercise conducted in 2017, 

two separate workstreams of  verification 

strategies and verification technologies 

are being organized for study and 

 

220  IPNDV, “Working Groups,” 
https://www.ipndv.org/about/working-groups/. 

221 IPNDV, “IPNDV Conducts Virtual Nuclear 
Disarmament Verification Exercise,” June 21, 2021, 
https://www.ipndv.org/news/inpdv-conducts-
virtual-nuclear-disarmament-verification-exercise/. 

222  IPNDV, “Innovations in Nuclear 
Disarmament Verification: Summary of the 
IPNDV Virtual Symposium,” October 26, 2021, 

analysis.223 

At the 2019 NPT PrepCom, the NAM 

countries requested IAEA’s involvement 

in the development of  verification 

measures, including those applied to 

fissile material removed from nuclear 

weapons programs. They also called for 

the establishment by the 2020 NPT 

RevCon of  a standing committee to 

monitor and verify the nuclear 

disarmament steps undertaken unilaterally 

or through bilateral agreements by the 

NWS.224 

The UNGA decision in 2021, titled 

“Nuclear disarmament verification,” to 

hold additional sessions and informal 

intersessional consultative meetings of  a 

group of  governmental experts in 2022 

and 2023, which was established in 2020, 

to further consider nuclear disarmament 

verification issues since these meetings 

could not take place earlier due to 

COVID-19. This resolution was adopted 

with 187 countries in favor and two 

abstentions (Iran and Syria). 

https://www.ipndv.org/news/innovations-in-
nuclear-disarmament-verification-summary-of-
the-ipndv-virtual-symposium/. 

223  See the QUAD’s website (https://quad-
nvp.info/). 

224 NPT/CONF.2020/PC.III/WP.14, March 21, 
2019. 
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(11) Irreversibility  

A) Implementing or planning 

dismantlement of nuclear warheads 

and their delivery vehicles 

As with their previous nuclear arms 

control agreements, the New START 

obliges Russia and the United States to 

dismantle or convert strategic (nuclear) 

delivery vehicles beyond the limits set in 

the treaty, and to do so in a verifiable way. 

The New START does not stipulate that 

retired nuclear warheads be dismantled, 

but the two states have partially 

dismantled retired nuclear warheads as 

unilateral measures. As mentioned above, 

the U.S. Biden administration declassified 

the number of  dismantled nuclear 

warheads. According to a State 

Department fact sheet, the United States 

dismantled 184 nuclear warheads in 2020, 

and 11,638 warheads during 1994 and 

2020.225  

Other NWS did not disclose any 

information regarding nuclear weapons 

dismantlement in 2021. However, France 

and the United Kingdom have dismantled 

 

225  NNSA, “Transparency in the U.S. Nuclear 
Weapons Stockpile.” 

226  “Statement by Germany,” General Debate, 

their retired nuclear warheads and 

delivery vehicles. In addition, Germany 

stated in the 2021 UNGA First 

Committee, “Germany and France are 

preparing the next exercise simulating the 

dismantlement of  a nuclear warhead for 

2022.”226 

B) Decommissioning/conversion of 

nuclear weapons-related facilities  

No remarkable activity or progress was 

reported in 2021 in terms of  the 

decommissioning or conversion of  

nuclear weapons-related facilities.  

In 1996, France became the only country 

to decide to completely and irreversibly 

dismantle its nuclear test sites. They were 

fully decommissioned in 1998.227 As 

mentioned above, North Korea collapsed 

the entrance tunnels to its nuclear test 

site, but whether this “shutdown” is 

complete and irreversible is doubtful. 

C) Measures for fissile material 

declared excess for military purposes, 

such as disposition or conversion to 

peaceful purposes  

In October 2016, Russian President Putin 

First Committee, UNGA, October 5, 2021. 

227 NPT/CONF.2015/10. 

Table 1-8: U.S. nuclear weapons stockpile and warhead dismantlement 

  2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Number of nuclear weapons stockpile* 5,113 5,066 4,897 4,881 4,804 4,717 4,571 4,018 3,822 3,785 3,805 3,750 

Number of warheads dismantled 356 352 305 308 239 299 146 533 196 243 284 184 

 
*Does not include weapons retired and awaiting dismantlement.  
Sources: NNSA, “Transparency in the U.S. Nuclear Weapons Stockpile.”  
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issued a Presidential Decree on 

suspending implementation of  the 

Russian-U.S. Plutonium Management and 

Disposition Agreement (PMDA), which 

entered into force in July 2011.228 The 

situation has not been resolved.  

In the meantime, as mentioned in the 

Hiroshima Report 2021, the United States 

formally terminated construction of  the 

Mixed Oxide Fuel Fabrication Facility 

(MFFF) at the Savannah River Site in 

South Carolina in 2018. The NNSA has 

proposed to repurpose the MFFF to 

produce plutonium pits. 

(12) Disarmament and Non-

Proliferation Education and 

Cooperation with Civil Society  

Regarding cooperation with civil society 

in nuclear disarmament and non-

proliferation, the involvement of  civil 

society in the process of  formulating the 

TPNW was notable. In 2021, amidst the 

COVID-19 pandemic, which resulted in 

the cancellation of  numerous face-to-face 

meetings on disarmament and non-

proliferation, many meetings, including 

side events of  the UNGA First 

Committee, were held virtually. Many of  

the side events were attended by 

government officials, experts, and civil 

society, including NGOs. Still, it cannot 

be denied that the inability to hold face-

to-face meetings has resulted in not a few 

 

228 This decree stipulates, inter alia, that 34 tons 
each of surplus U.S. and Russian plutonium 
extracted from dismantled nuclear warheads shall 
be converted into mixed oxide (MOX) fuel for use 
in civilian nuclear reactors. 

constraints and limitations regarding 

interactions between civil society and 

government.  

Japan, which held the “Group of  

Eminent Persons for Substantive 

Advancement of  Nuclear Disarmament” 

from 2017 through 2019, hosted the 

second “Track 1.5 Meeting for 

Substantive Advancement of  Nuclear 

Disarmament” virtually in March 2021. 

The meeting was attended by Gustavo 

Zlauvinen (President-designate of  the 

10th NPR Review Conference), Izumi 

Nakamitsu (Under-Secretary-General and 

High Representative for Disarmament 

Affairs of  the UN), government officials 

from the five NWS and six NNWS 

(Australia, Japan, Kuwait, Malaysia, 

Mexico and the Netherlands), and fifteen 

Japanese and international experts. The 

participants discussed ways to achieve a 

meaningful outcome at the NPT RevCon, 

with the aim of  contributing to 

confidence-building and the formation of  

common ground among nations toward 

the realization of  a world without nuclear 

weapons.229 

Japan also hosted its third meeting 

virtually in December, which was 

attended by Slauvinen, Nakamitsu, 

government officials from five NWS and 

10 NNWS (including Australia, Austria, 

Germany, Japan, Kuwait, Malaysia, 

Mexico, Poland, the Netherlands and 

South Africa), and 13 Japanese and 

229 Ministry of Foreign Affairs of Japan, “The 2nd 
Track 1.5 Meeting for Substantive Advancement of 
Nuclear Disarmament,” March 10, 2021, 
https://www.mofa.go.jp/press/release/press3e_0
00185.html. 
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international experts. After Prime 

Minister Fumio Kishida’s opening 

remarks, the participants discussed the 

possible outcomes of  the NPT RevCon 

scheduled in January 2022, in particular 

the balanced outcomes of  the three 

pillars of  the NPT (disarmament, non-

proliferation, and peaceful use) and the 

way forward in the field of  nuclear 

disarmament based on Article VI of  the 

NPT.230 

In June 2021, South Korea and the UN 

Office of  Disarmament Affairs 

(UNODA) co-hosted a Youth Forum on 

Disarmament and Non-Proliferation, in 

which 25 young people from 22 countries 

participated. They discussed ways to 

enhance international disarmament and 

non-proliferation as well as synergy 

among the UN Sustainable Development 

Goals (SDGs), new and emerging 

technologies, and gender issues.231 

At the 2021 UNGA, the resolution 

“Youth, Disarmament and non-

proliferation” was adopted by 

consensus.232 The resolution, inter alia, 

encourages UN Member States, the 

United Nations and other organizations 

to continue to promote the meaningful 

and inclusive participation of  young 

people in discussions in the field of  

disarmament and non-proliferation 

through dialogue platforms, mentoring, 

internships, fellowships, scholarships, 

 

230 Ministry of Foreign Affairs of Japan, “The 3rd 
Track 1.5 Meeting for Substantive Advancement of 
Nuclear Disarmament,” December 10, 2021, 
https://www.mofa.go.jp/mofaj/dns/ac_d/page4
_005470. html. (in Japanese) 

231  “Youth Forum on Disarmament and Non-

model events and youth group activities; 

and called upon them to consider 

developing and implementing policies and 

programs for young people to increase 

and facilitate their constructive 

engagement of  young people in the field 

of  disarmament and non-proliferation. 

Regarding cooperation with civil society, 

one of  the important efforts that 

governments must make is to provide 

more information on nuclear 

disarmament and non-proliferation 

matters. Among those surveyed in this 

report, the following countries have set 

up a section or sections on disarmament 

and non-proliferation on their official 

English-language homepages and posted 

enlightening information: Australia, 

Austria, Belgium, Canada, China, France, 

Germany, Japan, New Zealand, Sweden, 

Switzerland, the United Kingdom and the 

United States. In addition, the UNGA 

resolutions on nuclear disarmament 

proposed by Japan and the NAC, 

respectively, mentioned the importance 

of  disarmament and non-proliferation 

education. 

Finally, a few countries started to legislate 

“divestment” against organizations or 

companies involved in producing nuclear 

weapons. According to the International 

Campaign to Abolish Nuclear Weapons 

(ICAN) annual report published in 

November 2021, 338 banks, insurance 

Proliferation Takes Place,” Ministry of Foreign 
Affairs of ROK, July 1, 2021, 
https://www.mofa.go.kr/eng/brd/m_5676/view.
do?seq=321738. 

232 A/RES/76/45, December 6, 2021. 
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companies, pension funds and asset 

managers invested over USD $685 billion 

in the top 25 nuclear weapon producers 

since 2019.233 

(13) Hiroshima and Nagasaki 

Peace Memorial Ceremonies  

On August 6, 2021, the Hiroshima Peace 

Memorial Ceremony was held in 

Hiroshima. Representatives from 83 

countries and the EU, along with Japan, 

participated, including: 

➢ Ambassadorial-level—Belgium, Brazil, 

Canada, Egypt, Germany, Indonesia, 

Israel, Kazakhstan, Mexico, Pakistan, 

Philippines, Switzerland, Turkey, UAE, 

the United Kingdom and the United 

States  

➢ Non-ambassadorial-level—Australia, 

France, India, South Korea, 

Netherlands, New Zealand, Poland 

and Russia (Note: underlines denote 

countries whose ambassadorial-level 

representatives have attended the 

ceremony in the past three years)  

➢ Not attending—Austria, Chile, China, 

Iran, North Korea, Nigeria, Norway, 

Saudi Arabia, South Africa, Sweden 

and Syria (Note: underlines denote 

countries whose representatives have 

 

233  ICAN and PAX, Perilous Profiteering: The 
Companies Building Nuclear Arsenals and Their Financial 
Backers, November 2021. According to the ICAN 
and Pax report published in June 2019, 325 banks, 
insurance companies, pension funds and asset 
managers invested over US$ 748 billion in the top 
18 nuclear weapon producers from January 2017 
through January 2019. (ICAN and PAX, Shorting 
Our Security-Financing the Companies that Make Nuclear 
Weapons, June 2019.) In November 2021, it was 
reported that “Norway’s largest pension fund KLP 

attended the ceremony at least once in 

the past three years)  

As for the Nagasaki Peace Memorial 

Ceremony on August 9, 2021, 

representatives from 68 countries and the 

EU participated, including the following: 

➢ Ambassadorial-level—Belgium, Brazil, 

Canada, Germany, India, Indonesia, 

Kazakhstan, Nigeria, Switzerland, 

UAE, the United Kingdom and the 

United States  

➢ Non-ambassadorial-level— Australia, 

Austria, China, France, Israel, South 

Korea, Mexico, Netherlands, New 

Zealand, Poland, Russia, and Turkey  

➢ Not attending—Chile, Egypt, Iran, 

North Korea, Norway, Pakistan, 

Philippines, Saudi Arabia, South 

Africa, Sweden, and Syria 

At various fora, Japan has proposed that 

the world’s political leaders visit 

Hiroshima and Nagasaki to witness the 

humanitarian consequences of  nuclear 

weapons with their own eyes. The 2021 

UN General Assembly resolution on 

nuclear disarmament, which was adopted 

at the initiative of  Japan, also mentioned 

“[w]elcoming the visits of  leaders, youth 

and others to Hiroshima and Nagasaki.” 

In 2020, due to the global pandemic of  

… would no longer invest in 14 major weapons 
makers and their suppliers, including Raytheon 
Technologies Corporation and Rolls-Royce.” 
(Victoria Klesty, “Nordic Fund KLP Excludes 14 
Weapons Companies on Ethical Grounds,” Reuters, 
November 4, 2021, https://www.reuters. 
com/business/nordic-fund-klp-excludes-14-
weapons-companies-ethical-grounds-2021-11-
04/.) 
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COVID-19, there was no visit at the head 

of  state or ministerial level, but prior to 

that, a visit to Hiroshima was made every 

year. Meanwhile, in July 2021, 

International Olympic Committee (IOC) 

President Thomas Bach offered flowers 

at the Cenotaph for the Atomic Bomb 

Victims and toured the Peace Memorial 

Museum. 
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Column 1 

Prospects for U.S.-China Arms 
Control 

Nobumasa Akiyama 

Although the number of  nuclear war-

heads has decreased by about eighty per-

cent from its peak during the Cold War, 

there remain more than 13,000 nuclear 

warheads in the world. Furthermore, the 

proliferation of  ballistic missiles—the 

means of  delivery for these warheads—

continues. Needless to say, it is particu-

larly essential for the United States and 

Russia, which together possess more than 

90% of  the world’s total nuclear war-

heads, to negotiate a successor treaty to 

the New START Treaty in order to re-

duce nuclear risks and further reduce the 

quantity of  nuclear weapons. 

While China has been building up its nu-

clear arsenal as well, its nuclear capability 

has not yet reached a scale comparable to 

that of  the United States and Russia. 

China has maintained, at least publicly, a 

stance that it will not accept arms control 

negotiation until the United States and 

Russia further reduce their nuclear arse-

nals. However, as the strategic confronta-

tion between the United States and China 

becomes increasingly heated, an arms 

control arrangement between them would 

be far more desirable for both countries 

to avoid escalation to a nuclear armed 

conflict. It would also serve to stabilize 

the security environment in East Asia—

an improvement over the current situa-

tion, in which no restrictions are imposed 

on strategic competition. 

That said, establishing an arms control re-

gime between the United States and 

China would require finding solutions to 

multiple simultaneous equations involving 

a number of  asymmetries. The first asym-

metry is that there is no common under-

standing among the United States, China, 

Japan, and other countries in the region 

as to the strategic equilibrium point at 

which stability could be achieved. China 

wants to eliminate U.S. interference and 

gain greater freedom of  action in the 

Western Pacific. The United States wants 

to prevent China from upending the status 

quo of  the international order and threat-

ening the status of  U.S. allies and part-

ners. If  there is no compromise in these 

strategic goals, the pursuit of  arms con-

trol will be little more than a game of  

how to set the rules in one’s favor in the 

race for strategic advantage, with no con-

cern for stability. 

The second asymmetry is the quantitative 

imbalance of  forces. In Asia, China has 

an overwhelming advantage over the 

United States in terms of  medium-range 

ballistic missile capability, while the 

United States holds an overwhelming ad-

vantage in strategic nuclear weapons. In a 

situation where the two nations have dif-

ferent strategic goals and different views 

on deterrence, it is not feasible to regard 

the quantitative balance of  weapons as a 

stable equilibrium point—a stark contract 

from the arms control agreements be-

tween the United States and Russia in-

volving strategic nuclear weapons alone. 

Thus, in-depth strategic dialogue between 

the two countries will be necessary to es-
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tablish a mutual understanding as a base-

line for arms control negotiations. 

The third asymmetry is the presence or 

absence of  allies. From the perspective of  

U.S. allies and partners in the region, con-

cerns about the “stability-instability para-

dox” will increase. That is to say, if  the 

United States recognizes China’s suprem-

acy at the theater level in Asia, in ex-

change for U.S.-China stability, regional 

countries will be exposed to increased 

Chinese pressure as China gains the abil-

ity to act freely in the region with no re-

gard for U.S. interference. The result 

could be either a bandwagon effect with 

China, or U.S. allies and partners gaining 

an incentive to expand its own military 

forces. In this sense, the United States 

may face more constraints in envisioning 

an arms control modality. 

There are yet additional factors that need 

to be mutually understood in order to de-

fine the “stability” that the United States 

and China seek to acquire through arms 

control, such as asymmetry of  approach 

as well as progress in the military applica-

tion of  emerging technologies such as 

cyberwarfare, artificial intelligence, hyper-

sonic gliders, remote sensing, and quan-

tum computers. In this light, it is impera-

tive that the United States and China do 

not wait for further U.S.-Russian progress 

in arms control negotiations, but rather 

pursue dialogue on arms control with the 

involvement of  other countries in the re-

gion. 

Nobumasa Akiyama: Professor, Hitotsubashi 

University 

Column 2 

Concerning the Treaty on the 
Prohibition of Nuclear 
Weapons 

Akira Kawasaki 

The Treaty on the Prohibition of  Nuclear 

Weapons (TPNW) was adopted at the 

United Nations on July 7, 2017, and en-

tered into force on January 22, 2021, after 

being ratified by more than fifty coun-

tries. The treaty states that any use of  nu-

clear weapons is a violation of  interna-

tional humanitarian law and outlaws their 

development, possession, use, and threat 

of  use. It also prohibits assisting and en-

couraging such activities, as well as de-

ploying the nuclear weapons of  other 

countries within one’s own country (Arti-

cle 1 above). In addition, it stipulates a 

path for the destruction of  nuclear weap-

ons in the event that a nuclear armed 

state joins (Article 4). Furthermore, it 

makes it an obligation of  the States Par-

ties to provide assistance to victims of  

the use or testing of  nuclear weapons, 

and requires them to remediate the envi-

ronment contaminated by nuclear testing 

and related activities, stipulating interna-

tional cooperation for this purpose (Arti-

cles 6 and 7). 

Unlike other nuclear arms control and 

non-proliferation treaties, this treaty fun-

damentally rejects nuclear weapons them-

selves, prohibiting any state from taking 

any action involving nuclear weapons un-

der any circumstances. The preamble of  

the treaty states that it will bear in mind 

the “unacceptable suffering” endured by 

hibakusha (atomic bomb survivors) and 
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victims of  nuclear testing. Together with 

non-governmental organizations around 

the world including these victims of  nu-

clear weapons, as well as the Red Cross, 

link-minded countries collectively known 

as the “humanitarian initiative,” such as 

Austria and Mexico, played a leading role 

in the enactment of  this treaty. In 2017, 

the International Campaign to Abolish 

Nuclear Weapons (ICAN) was awarded 

the Nobel Peace Prize, and in its ac-

ceptance speech, A-bomb survivor 

Setsuko Thurlow described nuclear weap-

ons as “the ultimate evil.” The greatest 

significance of  this treaty is that it has es-

tablished a strong norm in the form of  an 

international law that rejects nuclear 

weapons outright. 

That said, the nine countries that possess 

nuclear weapons have all rejected the 

treaty. Furthermore, North Atlantic 

Treaty Organization (NATO) members 

and other countries that rely on the so-

called “nuclear umbrella”—such as Japan, 

South Korea and Australia—have likewise 

shown no intention to sign or ratify the 

treaty. This has led some to question the 

effectiveness of  the treaty. However, the 

establishment of  an international law that 

declares nuclear weapons to be inhumane 

is expected to lead to increased restrain-

ing power against the use and develop-

ment of  nuclear weapons. Furthermore, 

in the business sector, there is a growing 

trend for financial institutions to divest 

from companies that manufacture nuclear 

weapons. The effect of  stigmatizing nu-

clear weapons is increasingly becoming 

evident. 

The first Meeting of  States Parties to the 

TPNW is provided to be held within one 

year of  the treaty’s entry into force. But it 

has been postponed due to the COVID-

19 pandemic and is going to be held 

sometime in mid-2022. The meeting, to 

be held in Vienna, will discuss such issues 

as promoting the signing and ratification 

of  the treaty (universalization), deadlines 

for dismantling nuclear weapons, the veri-

fication system in the event that a nuclear 

armed state joins the treaty, and how to 

provide assistance to nuclear victims and 

remediation of  the contaminated envi-

ronment. Non-signatory states to the 

treaty can also participate in the meeting 

as observers, and in addition to Sweden, 

Switzerland, and other countries, NATO 

members Norway and Germany have an-

nounced that they will participate in this 

capacity. Japanese Prime Minister Kishida 

has described the treaty as “an important 

treaty that will serve as the final passage” 

to a nuclear-weapon-free world, and there 

is anticipation as to whether Japan, too, 

will participate as an observer. 

Akira Kawasaki: Executive Committee Member, Peace 

Boat  
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Column 3 

SDGs and the Nuclear Issue 

Kazuko Hikawa 

Our Common Agenda, presented in 

September 2021 by UN Secretary-

General António Guterres, is a report 

submitted to UN member states that 

outlines the challenges that the 

international community must address in 

the decade leading up to 2030, the 

deadline for achieving the Sustainable 

Development Goals (SDGs). The report 

is based on the Declaration on the 

commemoration of  the 75th anniversary 

of  the United Nations, which was 

adopted by the UN General Assembly in 

September 2020. At the beginning of  the 

report, Secretary-General Guterres 

states, ”Humanity’s welfare—and indeed, 

humanity’s very future—depend on 

solidarity and working together as a 

global family to achieve common goals. 

For people, for the planet, for prosperity 

and for peace.” 

In retrospect, the UN’s “Transforming 

our world: the 2030 Agenda for 

Sustainable Development,” which set the 

SDGs, also states in its preamble, “This 

Agenda is a plan of  action for people, 

planet and prosperity. It also seeks to 

strengthen universal peace in larger 

freedom.” While the SDGs and Our 

Common Agenda are united in their goals: 

people, planet, prosperity, and peace, Our 

Common Agenda goes one step further on 

the topic of  peace. It further proposes 

the development of  a “New Agenda for 

Peace” under the commitment of  

“Promoting Peace and Preventing 

Conflict” that includes nuclear 

disarmament and other issues related to 

nuclear weapons (“Promoting Peace and 

Preventing Conflict” is one of  the twelve 

commitments expressed in the 

aforementioned Declaration on the 

commemoration of  the 75th anniversary 

of  the United Nations.). 

The year 2022 marks thirty years since 

then-UN Secretary-General Boutros 

Boutros-Ghali released An Agenda for 

Peace in 1992. Secretary-General Guterres 

has proposed that a high-level summit be 

held during the 78th session of  the UN 

General Assembly in 2023 to discuss a 

“New Agenda for Peace” along with 

other issues. This “New Agenda for 

Peace” could support the UN’s 

disarmament agenda in terms of  

strengthening member states’ 

commitment to the non-use and 

elimination of  nuclear weapons. 

We cannot talk about “people, planet, 

prosperity, and peace” without addressing 

the issue of  nuclear weapons, and 

although the SDGs include the word 

“peace” itself  in Goal 16, they do not 

mention specific measures on the issues 

of  disarmament and non-proliferation, 

including nuclear issues. In this light, Our 

Common Agenda can be regarded as a 

major step forward toward the goal of  

achieving the true SDGs. 

While the international community, 

including major countries, is passionately 

debating the problem of  climate change 

and pushing forward with concrete 
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measures for a carbon-neutral society in 

order to realize a sustainable world, only 

the issue of  security—including nuclear 

weapons—is being discussed separately 

from the larger objective of  global 

sustainability. It is impossible to talk 

about a sustainable planet without 

addressing the matter of  nuclear 

weapons, which can cause catastrophic 

damage not only to humanity but also to 

the planet. In this context, it is significant 

that the United Nations has put the focus 

on the topic of  of  nuclear weapons and 

set it as one of  the new challenges to be 

tackled in order to meet the deadline for 

achieving the SDGs. As Secretary-

General António Guterres expressed, we 

hope that this will also serve to promote 

the disarmament agenda. 

Kazuko Hikawa: Professor, Osaka Jogakuin 

University 

 

Column 4 

HOPe Youth Ambassadors 
Consider the Connection 
Between a Sustainable Future 
and Nuclear Weapons 

The First HOPe Youth 

Ambassadors for a Nuclear-Free 

Sustainable Future 

We were appointed as the first “HOPe 

Youth Ambassadors for a Nuclear-Free 

Sustainable Future” by the Hiroshima 

Organization for Global Peace (HOPe) in 

October 2021. The team consists of  three 

members: a university student and high 

school student, both from Hiroshima, as 

well as a Cambodian high school student 

who participated in the Hiroshima Junior 

International Forum organized by 

Hiroshima Prefecture that same year. 

On the occasion of  seventy-five years 

having passed since the atomic bombing, 

Hiroshima Prefecture formulated the 

Hiroshima Initiative—Global Call to 

Action to End for Nuclear Weapons—

which has four pillars: (1) Achieving a 

U.N. consensus on the goal of  ending 

nuclear weapons, (2) Strengthening global 

norms to reject nuclear weapons, (3) 

Promoting nuclear disarmament and 

seeking a security system that does not 

depend on nuclear weapons, and (4) 

Creating a platform for collaboration. 

HOPe was established in April 2021 to 

promote the Hiroshima Initiative, and is 

currently taking action based on the four 

pillars to clearly position the abolition of  
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nuclear weapons as part of  the post-

SDGs—the successor to the current 

Sustainable Development Goals (SDGs), 

which expire in 2030—doing so with the 

aim of  achieving agreement on the goal 

of  nuclear abolition at the United 

Nations. 

Young people who share a common 

awareness of  the issues, are an essential 

part of  these efforts. Youth ambassadors 

work together as parties who are living 

for the future, paying particular attention 

to the connection between nuclear 

weapons and the sustainability of  the 

world we live in. How do nuclear 

weapons, with their enormous destructive 

power, affect the sustainable future that 

we are striving for now? What kind of  

world would be possible if  there were no 

nuclear weapons? By raising these 

questions in concrete terms together with 

the various actors (stakeholders) that 

make up our society, we believe that we 

can encourage more people to think 

about the issue of  nuclear weapons as 

something that directly affects them, and 

to join in calling for their abolition. 

In FY2021, international conferences 

such as the Nuclear Non-Proliferation 

Treaty (NPT) Review Conference, which 

the HOPe Youth Ambassadors were 

scheduled to attend, were postponed due 

to the COVID-19 pandemic. However, in 

order to establish a youth community 

sharing a common goal, HOPe has been 

working with seventeen young people 

from Hiroshima and other prefectures to 

hold a total of  four workshops since 

December 2021. At these workshops, 

young individuals interested and actively 

engaged in the nuclear weapons and 

sustainability fields interacted with each 

other to find connections between the 

SDGs and nuclear-weapon-related issues 

using the unique perspective and tools of  

the younger generation, and to find ways 

to communicate this to their peers. Here, 

we would like to present the words of  us, 

youth ambassadors, regarding insights 

gained and challenges faced through our 

participation in the workshop. Nothing 

would please us more than if  we could 

work together with you to create a 

sustainable future without nuclear 

weapons. 

****** 

What is the connection between the SDGs and 

nuclear weapons? Before participating in the 

workshop, I was not able to find an answer to 

this question, but through interacting with my 

fellow participants during the workshop, I found 

that there were many other members whose 

knowledge of  either the SDGs or nuclear 

weapons is biased towards one or the other. 

Knowledge of  the nuclear weapons issue varies 

depending on where you live. On the other hand, 

the SDGs are taught in many schools and have 

become commonly understood throughout the 

world, and I was reminded of  the widespread 

belief  that it is natural to make efforts to achieve 

the seventeen goals. I have a desire to convey the 

A-bomb experience to others, so that it is not 

forgotten, and to carry on the determination of  

the A-bomb survivors to never again repeat 

this—doing so even after they have passed away. 

This shares something in common with the 

SDGs, in that we are also working to build a 

peaceful world. I would like to make efforts to 

have the issue of  nuclear weapons recognized by 

the world as a common issue for all humanity, 
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while valuing the attitude of  trying to understand 

both sustainability and nuclear weapons. 

(Manami Yamazaki) 

In the middle of  the workshop, participants 

presented their ideas on “Nuclear Weapons, 

SDGs, and My Future.” Listening to the other 

participants' presentations, I felt that they were 

all predicting the future with a focus on their own 

areas of  interest. However, none of  them 

predicted a future where nuclear weapons would 

actually be used, which made me feel that nuclear 

weapons are seen as a distant issue by the 

younger generation. Another participant 

commented that the SDGs aim to solve global 

issues created by humans, but some people are 

afraid of  harming their own interests, meaning 

that we need to think about why some people are 

uncooperative and how we can get them to 

cooperate. How do we communicate our goals to 

as many people as possible, and get them to think 

together? When I heard the term “proposal 

making,” I thought it meant making a 

unilateral declaration. However, I now have a 

broader understanding that it is not limited to a 

one-time presentation, but rather refers to all 

advocative attempts to move society in various 

ways. I also learned that it is important to clearly 

identify the audience for a given proposal, and 

how to make the content relevant and interesting 

to them. In the workshop, we formed groups for 

creating proposals through education, job 

hunting, social media, and events, and we are 

working on them while consulting with each other 

online. We hope to formulate more concrete and 

feasible proposals so that our advocacy will reach 

many young people. (Yumi Sato) 
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Chapter 2    

Nuclear Non-Proliferation1 

(1) Acceptance and Compliance 

with Nuclear Non-Proliferation 

Obligations 

A) Accession to the NPT  

The Nuclear Non-Proliferation Treaty 

(NPT) has 191 adherents (including 

North Korea, the Holy See and 

Palestine). Among the current 193 United 

Nations (UN) Member States, those 

remaining outside the NPT are: India and 

Pakistan, both of  which tested and 

declared having nuclear weapons in 1998; 

Israel, which is widely believed to possess 

them; and South Sudan, which declared 

its independence and joined the UN in 

July 2011, and does not possess any 

nuclear weapons. North Korea declared 

its withdrawal from the NPT in 2003, but 

there is no agreement among the states 

parties on North Korea’s official status 

with regard to the NPT. It has refused to 

return to the treaty despite UN Security 

Council resolutions (UNSCRs) 

demanding that it do so at an early date. 

 

1 This chapter is authored by Hirofumi Tosaki. 

2 No international body is explicitly mandated with 
a responsibility for assessing compliance with these 
articles, apart from the IAEA’s safeguards 
verification mandate. 

3 The U.S. Department of State, “Adherence to 

B) Compliance with Articles I and II of 

the NPT and the UNSCRs on non-

proliferation 

North Korea 

Since the NPT entered into force, no case 

of  non-compliance with Articles I and II 

of  the Treaty has been officially reported 

by the UN or any other international 

organization.2 However, if  North 

Korea’s withdrawal is interpreted as not 

being legally valid or if  it acquired nuclear 

weapons before announcing its 

withdrawal from the NPT, such 

acquisition of  nuclear weapons would 

constitute non- compliance with Article 

II. The U.S. Department of  State declared 

in its 2020 annual report, titled 

“Adherence to and Compliance with 

Arms Control, Nonproliferation, and 

Disarmament Agreements and 

Commitments,” that North Korea was in 

violation of  its obligations under Articles 

II and III of  the NPT and in non-

compliance with its International Atomic 

Energy Agency (IAEA) Safeguards 

Agreement at the time it announced its 

withdrawal from the NPT in 2003.3 

UNSCR 1787, adopted in October 2006, 

stipulates that:  

[T]he DPRK shall abandon all nuclear 

weapons and existing nuclear 

programmes in a complete, verifiable 

and irreversible manner, shall act strictly 

and Compliance with Arms Control, 
Nonproliferation, and Disarmament Agreements 
and Commitments,” April 2021, 
https://www.state.gov/2021-adherence-t o-and-
compliance-with-arms-control-nonproliferation-
and-disarmament-agreements-and-commitments/. 
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in accordance with the obligations 

applicable to parties under the Treaty on 

the Non-Proliferation of  Nuclear 

Weapons and the terms and conditions 

of  its Safeguards Agreement (IAEA 

INFCIRC/403) and shall provide the 

IAEA transparency measures extending 

beyond these requirements, including 

such access to individuals, 

documentation, equipments and facilities 

as may be required and deemed 

necessary by the IAEA.4 

The Security Council also decided that 

North Korea “shall abandon all other 

existing weapons of  mass destruction and 

ballistic missile programme in a complete, 

verifiable and irreversible manner.” In 

defiance, North Korea has failed to 

respond to the UN Security Council’s 

decisions, and has continued nuclear 

weapon- and ballistic missile-related 

activities.  

The new Joseph Biden administration’s 

review of  U.S. policy toward North Korea 

was completed at the end of  April. While 

its details have not been declassified, 

Press Secretary Jen Psaki explained: “Our 

goal remains the complete 

denuclearization of  the Korean Peninsula. 

With a clear understanding that the 

efforts of  the past four administrations 

have not achieved this objective, our 

 

4  S/RES/1718, October 14, 2006. The UN 
Security Council Resolution 1874 in June 2009 also 
demanded that North Korea “immediately comply 
fully with its obligations under relevant Security 
Council resolutions, in particular resolution 1718 
(2006).” 

5  “Press Gaggle by Press Secretary Jen Psaki 
Aboard Air Force One En Route Philadelphia, PA,” 
White House, April 30, 2021, 

policy will not focus on achieving a grand 

bargain, nor will it rely on strategic 

patience. Our policy calls for a calibrated, 

practical approach that is open to and will 

explore diplomacy with the DPRK, and 

to make practical progress that increases 

the security of  the United States, our 

allies, and deployed forces.”5 This 

approach appears to be aimed at 

mitigating and reducing threats to the 

United States and its allies through an 

incremental and phased process of  

denuclearization, and lifting of  sanctions 

through engagement and pressure. In 

June, Sung Kim, the U.S. special 

representative for North Korea, 

announced that he was ready to meet 

North Korean officials “anytime, 

anywhere without preconditions.” 

However, North Korean Foreign Minister 

Ri Son Gwon said, “We are not 

considering even the possibility of  any 

contact with the U.S., let alone having it, 

which would get us nowhere, only taking 

up precious time.”6 At the Supreme 

People’s Assembly on September 29, 

“[p]ointing out that the U.S. remains 

utterly unchanged in posing military 

threats and pursuing hostile policy toward 

the DPRK but employs more cunning 

ways and methods in doing so, as proven 

by the deeds done by it over the past 

https://www.whitehouse.gov/briefing-
room/press-briefings/2021/04/30/press-gaggle-
by-press-secretary-jen-psaki-aboard-air-force-one-
en-route-philadelphia-pa/. 

6  “North Korea Says Not Considering Contact 
with U.S. That Would Waste Time,” Reuters, June 
24, 2021, https://www.reuters.com/world/asia-
pacific/nkorea-say-it-is-not-considering-any-
contact-with-us-kcna-2021-06-23/. 
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eight months since the emergence of  its 

new administration, [Chairman Kim Jong 

Un] said that the U.S. is touting 

‘diplomatic engagement’ and ‘dialogue 

without preconditions’ but it is no more 

than a petty trick for deceiving the 

international community and hiding its 

hostile acts and an extension of  the 

hostile policy pursued by the successive 

U.S. administrations.”7At the UNGA First 

Committee in October, North Korea also 

criticized the U.S. “hostile policy,” and 

made it clear that North Korea had no 

intention of  abandoning its nuclear 

capability. It said: 

Given the U.S. and south Korea increase 

military threat against the DPRK with 

excessive arms buildup and alliance 

military activities, nobody can deny the 

legitimate right to self-defense for the 

DPRK to develop, test, manufacture and 

possess the weapons system equivalent 

to those possessed or developed by 

them. 

For the sake of  maintaining peace and 

security of  the Korean peninsula, the 

U.S. should withdraw its hostile policy 

and double standards vis-a-vis the 

DPRK and permanently refrain from 

conducting offensive military exercises 

and introducing various nuclear strategic 

assets in and around the Korean 

 

7  “Respected Comrade Kim Jong Un Makes 
Historic Policy Speech ‘On the Orientation of 
Present Struggle for a Fresh Development of 
Socialist Construction,’” KCNA, September 30, 
2021, http://www. 
kcna.co.jp/item/2021/202109/news30/20210930
-01ee.html. 

8 “Statement by North Korea,” General Debate, 
First Committee, UNGA, October 11, 2021. 

9 Iran justifies that its suspension of obligations 

peninsula.8 

Iran 

Suspension of  JCPOA 

implementation 

The E3/EU+3 (France, Germany and 

the United Kingdom/European Union 

plus China, Russia and the United States) 

and Iran agreed on the Joint 

Comprehensive Plan of  Action (JCPOA) 

in July 2015, which stipulates that Iran 

accepts restrictions on its nuclear 

activities, including uranium enrichment, 

and that other parties ease or lift 

sanctions against Iran. However, the 

United States under then-President 

Donald Trump decided to withdraw from 

the JCPOA, and to reimpose sanctions 

against Iran in May 2018. In response, 

from May 2019, Iran gradually suspended 

the implementation of  obligations set out 

in the JCPOA, including limitations on 

the storage and enrichment level of  

enriched uranium as well as of  the 

number of  centrifuges for enriching 

uranium. In 2021, Iran further stepped up 

its level of  violations (see Section 2 of  

this chapter regarding suspension of  

implementation of  monitoring and 

verification measures, including IAEA 

safeguards).9 

was in accordance with Articles 26 and 36 of the 
JCPOA. Foreign Minister Mohammad Javad Zarif 
also stated, “Iran has significantly increased its 
nuclear capabilities since May 2019—but it has 
done so in full conformity with paragraph 36 of the 
nuclear agreement, which allows Iran to “cease 
performing its commitments” under the deal 
should another signatory stop performing its own. 
If the new U.S. administration hopes to alter the 
current trajectory, it needs to promptly change 
course.” Mohammad Javad Zarif, “Iran Wants the 
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At the end of  December 2020, Iran 

informed the IAEA that “in order to 

comply with a legal act recently passed by 

the country’s parliament, the Atomic 

Energy Organization of  Iran [(AEOI)] 

intend[ed] to produce low-enriched 

uranium (LEU) up to 20 percent at the 

Fordow Fuel Enrichment Plant.”10 It 

started to implement this activity on 

January 4, 2021. Iran also announced that 

it aimed to produce 120 kilograms of  

20% enriched highly-enriched uranium 

(HEU) per year, which it stated will be 

used as nuclear fuel for the Tehran 

Research Reactor for peaceful purposes. 

In October Iran announced it had 

reached this goal.11 In December 2021, 

the IAEA reported that Iran had started 

the process of  enriching uranium to up to 

20% purity with one cascade of  166 

advanced IR-6 centrifuges at Fordow.12 

In February, Iran’s Supreme Leader 

Ayatollah Ali Khamenei stated, “Iran's 

uranium enrichment level will not be 

 

Nuclear Deal It Made: Don’t Ask Tehran to Meet 
New Demands,” Foreign Affairs, January 22, 2021, 
https://www.foreignaffairs.com/ 
articles/iran/2021-01-22/iran-wants-nuclear-deal-
it-made. 

10 “Iran Vows 20 Percent Uranium Enrichment 
‘As Soon As Possible,’” RFE/RL, January 21, 2021, 
https://www.rferl.org/a/iran-uranium-
enrichment-20-percent/31029739.html. 

11  “Iran Says More Than 120kg of Uranium 
Enriched to 20%,” Guardian, October 9, 2021, 
https://www. 
theguardian.com/world/2021/oct/10/iran-says-
more-than-120kg-of-uranium-enriched-to-20. 

12  Francois Murphy and Parisa Hafezi, “Iran 
Makes Nuclear Advance Despite Talks to Salvage 
2015 Deal,” Reuters, December 2, 2021, 
https://www.reuters.com/world/middle-
east/iran-starts-enriching-with-adva nced-

limited to 20%. We will increase it to 

whatever level the country needs...We 

may increase it to 60%.”13 On April 13, 

AEOI spokesman said, “From tonight, 

practical preparations for 60% 

enrichment will begin in Natanz; 60% 

uranium is used to make a variety of  

radiopharmaceuticals.”14 On April 16, 

Head of  the AEOI Ali Akbar Salehi said 

that Iran produced nine grams of  60% 

enriched uranium. By November 6, Iran’s 

stockpile of  HEU enriched up to 60% 

reached 17.7 kg.15 

Furthermore, Iran informed the IAEA in 

its letter on January 13 that it had set up 

relevant facilities for the research and 

development of  uranium metal. The 

IAEA verified the presence of  3.6 grams 

of  uranium metal at Iran’s Fuel Plate 

Fabrication Plant (FPFP) in Esfahan on 

February 8.16 On July 6, Iran started to 

produce uranium metal enriched to 20% 

U-235.17 According to the report by the 

IAEA Director-General on August 16, 

machines-fordow-during-deal-talks-2021-12-01/. 

13  “Iran Threatens ‘60% Enrichment’ as US 
Repeats Readiness for Talks,” Israel Hayom, 
February 22, 2021, 
https://www.israelhayom.com/2021/02/22/as-
iran-backs-away-us-still-ready-to-revive-nuclear-
accord/. 

14  Parisa Hafezi, “Iran to Begin 60% Uranium 
Enrichment After Nuclear Site Incident,” Reuters, 
April 13, 2021, 
https://www.reuters.com/world/middle-
east/irans-zarif-says-israel-made-very-bad-gamble-
by-sab otaging-natanz-site-2021-04-13/. 

15 GOV/2021/51, November 17, 2021. 

16 GOV/INF/2021/11, February 10, 2021. 

17 “Iran Takes Steps to Make Enriched Uranium 
Metal; U.S., Europe Powers Dismayed,” Reuters, 
July 7, 2021, https://jp.reuters.com/article/us-
iran-nuclear-iaea-idCAKCN2EC21S. France, 
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Iran produced 200 g of  uranium metal 

enriched up to 20% U-235.18 

Tehran continues to expand its centrifuge 

capabilities qualitatively and quantitatively. 

In February, Iran’s ambassador to the 

IAEA, Kazem Gharibabadi, said on 

Twitter that Tehran had started installing 

advanced IR-6 centrifuges at Fordow.19 

In April, President Hassan Rouhani 

officially announced the start of  

operations of  a cascade linked 164 IR-6 

and 30 IR-5 centrifuges at the Natanz 

nuclear facility. Iran has also begun 

operational testing of  the IR-9. It was 

reported in November that Iran had 

resumed operations at the Karaj 

workshop in August, where enough parts 

for 170 centrifuges had since been 

produced.20 

As mentioned below, Iran is also 

increasing its stockpile of  enriched 

uranium. U.S. private experts estimate 

that as of  the end of  November 2021, 

Iran possesses enough enriched uranium 

to produce weapons-grade HEU 

sufficient for three nuclear weapons, and 

 

Germany and the United Kingdom expressed their 
grave concern in their joint statement, stating “Iran 
has no credible civilian need for uranium metal 
R&D and production, which are a key step in the 
development of a nuclear weapon.” “UK, France 
and Germany State ‘Grave Concern’ over Iran 
Nuclear Work,” Reuters, July 6, 2021, 
https://www.reuters.com/world/middle-east/uk-
france-germany-state-grave-concern-over-iran-
nuclear-work-2021-07-06/. 

18 GOV/INF/2021/39, August 16, 2021. 

19  Francois Murphy, “Iran Deepens Breach of 
Nuclear Deal at Underground Enrichment Site,” 
Reuters, February 2, 2021, 
https://www.reuters.com/article/us-iran-nuclear-
iaea/iran-deepens-breach-of-nuclear-deal-at-

that the breakout time (the time required 

to produce weapons-grade fissile material 

for one nuclear weapon) is three weeks 

for a first nuclear weapon, less than two 

months for a second nuclear weapon, 

three-and-a-half-months for a third 

nuclear weapon, and about six months 

for a fourth nuclear weapon from natural 

uranium.21 These timelines have not been 

officially corroborated. 

Report by the IAEA Director-

General in November 2021 

The IAEA Director-General’s quarterly 

report on verification and monitoring of  

Iran in relation to the implementation of  

the JCPOA dated November 17, 2021, 

reported, inter alia:22 

➢ Iran has been enriching UF6 up to 5% 

U-235 since July 8, 2019, has been 

enriching UF6 up to 20% U-235 since 

January 4, 2021, and has been 

enriching UF6 up to 60% U-235 since 

April 17, 2021. 

➢ The IAEA has estimated that, as of  

November 6, Iran’s total enriched 

uranium stockpile was 2489.7 kg. 

underground-enrichment-site-idUSKBN2A21YL. 

20 Laurence Norman, “Iran Resumes Production 
of Advanced Nuclear-Program Parts, Diplomats 
Say,” Wall Street Journal, November 16, 2021, 
https://www.wsj.com/articles/iran-resumes-
production-of-advanced-nuclear-program-parts-
diplomats-say-11637079334. 

21  David Albright, Sarah Burkhard and Andrea 
Stricker, “Analysis of IAEA Iran Verification and 
Monitoring Report - November 2021,” Institute 
for Science and International Security, November 
19, 2021, https://isis-online.org/isis-
reports/detail/analysis-of-iaea-iran-verification-
and-monitoring-report-november-2021/. 

22 GOV/2021/51. 
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➢ The estimated total enriched uranium 

stockpile in the form of  UF6 (2313.4 

kg) comprises: 559.6 kg of  uranium 

enriched up to 2% U-235; 1622.3 kg 

of  uranium enriched up to 5% U-235; 

113.8 kg of  uranium enriched up to 

20% U-235; and 17.7 kg of  uranium 

enriched up to 60% U-235. 

➢ Centrifuges: 

 FEP—Iran has installed IR-1 (31 

cascades), IR-2m (6 cascades) and 

IR-4 (2 cascades), and planned to 

install further IR-1 (5 cascades), 

IR-4 (4 cascades) and IR-6 (1 

cascade); 

 PFEP—Iran has installed up to 

164 IR-4 and up to 164 IR-6 for 

60% enrichment to produce UF6 

enriched up to 60% U-235, and a 

small number of  IR-

1/2m/4/5/6/6s/7/8/8B/9/s, 

respectively; and 

 FFEP—Iran has installed, among 

others, up to 1044 IR-1 (6 

cascades reorganized into 3 sets 

of  connected cascades), 166 IR-6 

(1 cascade), and 23 IR-6 (1 

cascade). 

➢ Iran has not pursued the construction 

of  the Arak heavy water research 

reactor (IR-40 Reactor) based on its 

original design. 

➢ Since February 23, 2021, Iran has 

neither informed the Agency about the 

inventory of  heavy water in Iran and 

the production of  heavy water at the 

Heavy Water Production Plant 

(HWPP), nor allowed the Agency to 

monitor the quantities of  Iran’s heavy 

water stocks and the amount of  heavy 

water produced at the HWPP. 

➢ Iran has not carried out activities 

related to reprocessing at the Tehran 

Research Reactor (TRR) and other 

facilities which it has declared to the 

IAEA. 

➢ Since February 23, 2021, the Agency’s 

verification and monitoring activities 

have been seriously undermined as a 

result of  Iran’s decision to stop the 

implementation of  its nuclear-related 

commitments under the JCPOA, 

including the Additional Protocol. Iran 

and the IAEA reached a temporary 

agreement in February, and some 

inspections and verifications are 

continuing. While the Agency has had 

regular access to FEP, PFEP and 

FFEP, it has not been able to perform 

daily access upon request. 

➢ Since February 23, the IAEA has not 

been able to access data from the 

inspection and monitoring equipment 

installed at Iran’s nuclear facilities, 

including online enrichment monitors 

and electronic seals. 

➢ The Joint Statement on September 12 

provided, inter alia, that the IAEA’s 

inspectors are permitted to service the 

identified equipment and replace their 

storage media which will be kept under 

the joint IAEA and AEOI seals in 

Iran. From 20 through 22 September 

2021, Iran permitted Agency 

inspectors to service the identified 

Agency monitoring and surveillance 

equipment and to replace storage 

media, at all necessary locations in Iran 

with the exception of  the centrifuge 

component manufacturing workshop 

at the Karaj complex. 

➢ During October 2021, the IAEA 
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sought access to the workshop at the 

Karaj twice, but Iran refused to accept 

the requests. 

Efforts to restore the JCPOA 

For much of  2021, the countries involved 

in the JCPOA actively engaged in 

discussions on restoring the nuclear 

agreement. 

Immediately after its inauguration, the 

new Biden administration sent a positive 

signal for its returning to the JCPOA. On 

February 18, the Biden administration 

sent a letter to the UN Security Council 

stating that it would reverse the previous 

Trump administration’s policy of  

unilaterally insisting on the snap-back of  

the UN Security Council sanctions 

against Iran, which were lifted under the 

JCPOA. On April 7, U.S. State 

Department spokesman Ned Price said, 

“We are prepared to take the steps 

necessary to return to compliance with 

the JCPOA, including by lifting sanctions 

that are inconsistent with the JCPOA.”23 

On the other hand, Washington has 

repeatedly emphasized that its return to 

the JCPOA is conditional on Iran’s 

compliance with it; that is, amending its 

nuclear activities in violation of  the 

agreement, as described below. A joint 

 

23  The U.S. Department of State, “Department 
Press Briefing,” April 7, 2021, 
https://www.state.gov/ briefings/department-
press-briefing-april-7-2021/. 

24 “Statement by the Foreign Ministers of France, 
Germany, the United Kingdom and the United 
States of America,” February 18, 2021, 
https://www.diplomatie.gouv.fr/en/french-
foreign-policy/news/2021/ article/statement-by-
the-foreign-ministers-of-france-germany-the-
united-kingdom-and-the. 

statement of  the Foreign Ministerial 

Meeting by France, Germany, the United 

Kingdom and the United States on the 

Iran nuclear issue held on February 18 

also mentioned, “Secretary [Antony] 

Blinken reiterated that, as President Biden 

has said, if  Iran comes back into strict 

compliance with its commitments under 

the JCPOA, the United States will do the 

same and is prepared to engage in 

discussions with Iran toward that end.”24 

In response, Iran has repeatedly stressed 

that if  the United States complies, then 

Iran will also comply with the provisions 

of  the JCPOA. For instance, Iranian 

Supreme Leader Ayatollah Ali Khamenei 

said, “We have heard many nice words 

and promises which in practice have been 

broken and opposite actions have been 

taken. … Words and promises are no 

good. This time (we want) only action 

from the other side, and we will also 

act.”25 Political Deputy at the Ministry of  

Foreign Affairs Abbas Araghchi also 

argued that return by the United States to 

the nuclear deal did not require any 

negotiation, but only the lifting of  the 

illegal sanctions imposed by the United 

States on Iran.26 In addition, Foreign 

Minister Mohammad Javad Zarif  stated: 

25  Parisa Hafezi, “Iran’s Khamenei Demands 
‘Action’ from Biden to Revive Nuclear Deal,” 
Reuters, February 17, 2021, 
https://www.reuters.com/article/us-iran-nuclear-
usa-idUSKBN2AH0UQ. 

26 Ellen Knickmeyer and Raf Casert, “‘First Step:’ 
US, Iran to Begin Indirect Nuclear-Limit Talks,” 
AP, April 3, 2021, https://apnews.com/article/us-
iran-indirect-talks-nuclear-program-
a6558ac21b600cb7a3c 8542f18a7aece. 
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The incoming Biden administration can 

still salvage the nuclear agreement, but 

only if  it can muster the genuine political 

will in Washington to demonstrate that 

the United States is ready to be a real 

partner in collective efforts. The 

administration should begin by 

unconditionally removing, with full 

effect, all sanctions imposed, reimposed, 

or relabeled since Trump took office. In 

turn, Iran would reverse all the remedial 

measures it has taken in the wake of  

Trump’s withdrawal from the nuclear 

deal. The remaining signatories to the 

deal would then decide whether the 

United States should be allowed to 

reclaim the seat at the table that it 

abandoned in 2018. International 

agreements are not revolving doors, after 

all, and it is not an automatic right to 

return to a negotiated agreement—and 

enjoy its privileges—after one simply 

leaves on a whim.27 

In April 2021, indirect negotiations by the 

countries involved in the JCPOA (at 

which the United States and Iran did not 

meet directly) were launched in Vienna. 

At the first meeting, they agreed that two 

technical groups would be established to 

discuss measures for Iran’s compliance 

with the nuclear deal and for the lifting of  

U.S. sanctions against Iran. By mid-June, 

six rounds of  indirect talks reportedly 

resulted in the parties coming close to an 

 

27 Zarif, “Iran Wants the Nuclear Deal It Made.” 

28 Erin Cunningham and Kareem Fahim, “Raisi 
Says Iran’s Ballistic Missiles Are ‘Not Negotiable’ 
— and He Doesn’t Want to Meet Biden,” 
Washington Post, June 22, 2021, 
https://www.washingtonpost.com/ 
world/2021/06/21/iran-nuclear-power-plant-
bushehr/. 

agreement on restoring the JCPOA. 

However, after the presidential election 

victory that month of  Ebrahim Raisi, the 

conservative candidate endorsed by 

Supreme Leader Ayatollah Khamenei, 

talks went into abeyance for over five 

months. 

President-elected Raisi said at a press 

conference on June 21 that while 

negotiations that guarantee the national 

interest would definitely be supported, 

negotiations for negotiations’ sake would 

not be tolerated. He also argued that the 

negotiations must have “outcomes” for 

Iran. Furthermore, he emphasized that 

Iran’s ballistic missiles and regional 

presence are “not negotiable.”28 

At the UNGA in September, U.S. 

President Biden stated, “The United 

States remains committed to preventing 

Iran from gaining a nuclear weapon. We 

are working with the P5+1 to engage Iran 

diplomatically and seek a return to the 

JCPOA. We’re prepared to return to full 

compliance if  Iran does the same.”29 On 

the other hand, Iranian President Raisi 

said, “the [U.S.] policy of  ‘maximum 

oppression’ is still on. We want nothing 

more than what is rightfully ours. We 

demand the implementation of  

international rules. All parties must stay 

true to the nuclear deal and the UN 

29 “Remarks by President Biden before the 76th 
Session of the United Nations General Assembly,” 
September 21, 2021, 
https://www.whitehouse.gov/briefing-
room/speeches-remarks/2021/09/21/re marks-
by-president-biden-before-the-76th-session-of-
the-united-nations-general-assembly/. 
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Resolution in practice. Fifteen reports 

released by the IAEA have attested to the 

adherence of  Iran to its commitments. 

However, the US has not yet discharged 

its obligation, which is lifting sanctions. It 

has encroached upon the agreement, 

withdrawn from it and levied even more 

sanctions on my people.”30 Iran also 

insisted in Twitter that negotiations to 

revive the JCPOA would fail unless U.S. 

President Biden could guarantee that 

Washington would not again abandon the 

deal.31 

The indirect negotiations resumed in 

Vienna on November 29. Before the 

negotiations, there was strong pessimism 

that progress toward reaching an 

agreement would be difficult since both 

the United States and Iran were adamant 

on the issues mentioned above, including 

Iran’s re-compliance with the JCPOA, the 

scope of  the lifting of  the U.S. sanctions, 

assurances that the United States would 

not again withdraw from the nuclear 

agreement, and the handling of  various 

non-nuclear issues concerning Iran. U.S. 

State Secretary Blinken said that with Iran 

making significant progress in its nuclear 

program, “time is running out” for 

 

30 “Raisi Tells UN: Nuclear Talks Useful Only If 
They Lead to Lifting All Oppressive Sanctions on 
Iran,” Tehran Times, September 21, 2021, 
https://www.tehrantimes.com/news/465334/Rai
si-tells-UN-Nuclear-talks-useful-only-if-they-lead-
to-lifting. 

31 “Iran Warns Nuclear Talks Would Fail Unless 
Biden Provides Guarantees,” Reuters, November 3, 
2021, 
https://www.reuters.com/business/cop/iran-
warns-nuclear-talks-would-fail-unless-biden-
provides-gua rantees-2021-11-03/. 

32 Joseph Choi, “Blinken: US Looking at Other 

negotiations, and warned that if  

negotiations failed, “other options” 

would be pursued.32 

At the resumed meeting, while details 

were not reported, Iran presented two 

working documents on the lifting of  

sanctions by the United States, and on the 

Iran’s nuclear program, and proposed to 

make major changes to a draft agreement 

which had been 70-80% completed in 

negotiations by June.33 France, Germany 

and the United Kingdom expressed 

“disappointment and concern” that some 

of  Iran’s demands are incompatible with 

the restoration of  the JCPOA. The 

United States also criticized Iran for 

pushing more demands. The United 

States Special Envoy for Iran, Rob Malley, 

said, “If  they continue [their nuclear 

development] at their current pace, we 

have some weeks left but not much more 

than that, at which point, I think, the 

conclusion will be that there’s no deal to 

be revived.” He also warned: “At some 

point in the not-so-distant future, we will 

have to conclude that the JCPOA is no 

more, and we’d have to negotiate a wholly 

new different deal, and of  course we’d go 

through a period of  escalating crisis.”34 

Options on Iran Nuclear Negotiations,” The Hill, 
October 31, 2021, 
https://thehill.com/homenews/sunday-talk-
shows/579293-blinken-us-looking-at-other-optio 
ns-on-iran-nuclear-negotiations. 

33 Parisa Hafezi, Francois Murphy and John Irish, 
“Iran Nuclear Talks on Brink of Crisis as They 
Adjourn Until Next Week,” Reuters, December 4, 
2021, https://www.reuters.com/world/middle-
east/iran-nuclear-talks-break-friday-with-formal-
meeting-officials-2021-12-03/. 

34 Adam Pourahmadi, “US Special Envoy for Iran 
Warns of ‘Escalating Crisis’ If Talks Fail to Revive 
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The indirect talks resumed on December 

27, and the participating countries agreed 

to continue consultations at the working 

groups. According to press reports, the 

atmosphere was improved and Iran 

agreed to return to its position when talks 

stalled in June. However, no agreement to 

revive the JCPOA was reached by the end 

of  2021. 

Withdrawal from the NPT 

Although Article X-1 of  the NPT 

contains some guidance on how a state 

can legitimately withdraw from the treaty, 

there remains a lack of  clarity over certain 

aspects of  this process. In light of  North 

Korea’s declaration to withdraw from the 

NPT—and, in order to prevent a state 

from choosing to withdraw from the 

NPT after first acquiring nuclear weapons 

in violation of  the treaty—Japan, South 

Korea and several other Western 

countries have proposed measures, 

among others, to prevent the right of  

withdrawal from being abused, and to 

exercise their right to incorporate 

dismantling and/or return clauses or 

fallback safeguards to be triggered in the 

event of  withdrawal into contracts or 

other arrangements concluded with the 

withdrawing state.35 

On the other hand, the Chinese and 

Russian positions on this issue seem more 

cautious than the above-mentioned 

countries. Furthermore, Brazil, Iran and 

other NAM countries have been critical 

 

Iran Nuclear Deal,” CNN, December 21, 2021, 
https://edition.cnn.com/2021/12/21/politics/ira
n-nuclear-deal-rob-malley/index.html. 

35  See, for instance, 

of  the tightening of  withdrawal 

requirements, arguing that withdrawal is a 

right of  the parties. 

Alleged interest in acquiring nuclear 

weapons 

Since the mid-2010s, there have been 

repeated statements from Saudi Arabia 

suggesting an interest in acquiring nuclear 

weapons. Although no such statements 

emerged in 2021, some parties remained 

concerned about a lack of  full 

transparency concerning Saudi Arabia’s 

nuclear activities. Although Saudi Arabia 

made no significant statements in 2021, 

its attitudes continued to be closely 

watched. Iran stated at the IAEA General 

Conference in September 2021, “The 

professional, impartial and independent 

nature of  the work of  the Agency would 

only be guaranteed if  the Agency also 

considers unequivocally and impartially 

the available information on the nuclear 

activities of  the Kingdom of  Saudi 

Arabia. If  Saudi Arabia is seeking for a 

peaceful nuclear program, it should act in 

a very transparent manner and allow the 

Agency’s inspectors to verify its 

activities.”36 

Regarding Iran, the U.S. intelligence 

community maintains its assessment as 

following: “We continue to assess that 

Iran is not currently undertaking the key 

nuclear weapons-development activities 

that we judge would be necessary to 

produce a nuclear device.”37 Meanwhile, 

NPT/CONF.2020/PC.III/WP.5, March 15, 2019. 

36 “Statement by Iran,” IAEA General Conference, 
September 21, 2021. 

37  Office of Director of National Intelligence, 
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Iran’s Intelligence Minister Mahmoud 

Alavi said, “The Supreme Leader has 

explicitly said in his fatwa that nuclear 

weapons are against sharia law. … [If  the 

Western states] push Iran in that 

direction, then it’s no longer Iran’s 

fault.”38 Supreme Leader Khamenei also 

said, “Tehran had never sought a nuclear 

weapon but if  it wanted to, no one could 

stop Tehran from acquiring it.”39 

C) Nuclear-Weapon-Free Zones 

Treaties establishing nuclear-weapon-free 

zones (NWFZs) have entered into force 

in Latin America (Tlatelolco Treaty), the 

South Pacific (Rarotonga Treaty), 

Southeast Asia (Bangkok Treaty), Africa 

(Pelindaba Treaty), and Central Asia 

(Central Asian NWFZ Treaty). In 

addition, Mongolia declared its territory a 

nuclear-weapon-free zone at the UNGA 

in 1992, and the UNGA has been 

adopting a resolution entitled “Mongolia’s 

International Security and Nuclear-

Weapon Free-Status” every two years 

since 1998, in support of  Mongolia’s 

declaration.40  

With regard to the Middle East, the 

second session of  “the Conference on 

the Establishment of  a Middle East 

Region Free of  Nuclear Weapons and 

Other Weapons of  Mass Destruction” 

 

Annual Threat Assessment of the U.S. Intelligence 
Community, April 2021, p. 14. 

38  “Iran’s Spy Chief Says Tehran Could Seek 
Nuclear Arms If ‘Cornered’ by West,” Reuters, 
February 9, 2021, 
https://www.reuters.com/article/us-iran-
nuclear/irans-spy-chief-says-tehran-could-seek-
nuclear-ar ms-if-cornered-by-west-
idUSKBN2A91OX. 

(hereinafter the “Middle East 

Conference”), which had been postponed 

for nearly two years due to the global 

pandemic of  COVID-19, was held from 

November 29 to December 3, 2021. The 

conference was attended by 19 countries 

in the region, four observer countries 

(NWS other than the United States), 

international organizations and NGOs. 

Israel and the United States did not 

participate in it. 

At the thematic debate of  the conference 

following the general debate, participants 

exchanged preliminary views in a 

systematic way on core issues related to 

the negotiation of  a legally binding 

instrument on a Middle East zone free of  

nuclear weapons and other weapons of  

mass destruction (hereinafter a “Middle 

East WMD free zone”). The thematic 

debate was undertaken on the basis of  an 

informal paper by the President, 

including: principles and objectives; core 

obligations related to nuclear, chemical, 

and biological weapons, including 

verification; transparency and security 

through implementation of  the treaty; 

definitions, clarifications, consultations 

and cooperation; peaceful uses and 

international cooperation; institutional 

arrangements, entry into force and 

dispute settlement; protocols including 

39  “Khamenei Warns If Iran Seeks Nuclear 
Weapon, ‘No One Could Stop Tehran from 
Acquiring It,’” i24 News, February 23, 2021, 
https://www.i24news.tv/en/news/international/
middle-east/1614013130-khamenei-warns-if-iran-
seeks-nuclear-weapon-no-one-could-stop-tehran-
from-acquiring-it. 

40 A/RES/53/77D, December 4, 1998.  
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security assurances; and other relevant 

issues.41 In addition, participating 

countries agreed to establish an informal 

working committee, and hold two 

meetings, at a minimum, during each 

intersessional period.42 

At past UNGAs from 1980 to 2017, a 

resolution titled “Establishment of  a 

nuclear-weapon-free zone in the region 

of  the Middle East” was adopted without 

a vote. However, the resolution in 2021, 

following the previous years, was taken to 

a vote: Israel was against it, and the 

United States (which had been against in 

2020) abstained.43 The United States 

stated: “Though the stated goals of  [the 

Middle East Conference] initiative are 

noble, the manner in which it was 

pursued has unfortunately undercut those 

very goals. We therefore question what 

the conference can achieve – chiefly how 

it will be possible to pursue the most 

ambitious regional arms control treaty 

ever negotiated without the participation 

of  all the regional states.”44 

Concerning Northeast Asia and South 

Asia, while initiatives for establishing 

NWFZs have been proposed by non-

governmental groups in the respective 

regions, there are few indications that 

states parties in these regions are taking 

any serious initiative toward such a goal. 

One exception is Mongolia, which in its 

report submitted to the 2015 NPT 

 

41 A/CONF.236/2021/4, December 3, 2021. 

42  A/CONF.236/2021/DEC.3, December 3, 
2021. 

43 A/RES/76/20, December 6, 2021. 

44 The United States, “Explanation of Vote,” First 

Review Conference (RevCon) expressed a 

willingness to “[p]lay an active role in 

promoting the idea of  establishing a 

nuclear weapon-free zone in north-east 

Asia.”45 

(2) IAEA Safeguards Applied to 

the NPT NNWS  

A) Conclusion of IAEA Safeguards 

Agreements  

Under Article III-1 of  the NPT, “[e]ach 

Nonnuclear-weapon State Party to the 

Treaty undertakes to accept safeguards as 

set forth in an agreement to be negotiated 

and concluded with the International 

Atomic Energy Agency in accordance 

with the Statute of  the International 

Atomic Energy Agency and the Agency’s 

safeguards system, for the exclusive 

purpose of  verification of  the fulfillment 

of  its obligations assumed under this 

Treaty with a view to preventing diversion 

of  nuclear energy from peaceful uses to 

nuclear weapons or other nuclear 

explosive devices.” The basic structure 

and content of  the safeguards agreement 

are specified in the Comprehensive 

Safeguards Agreement (CSA), known as 

INFCIRC/153, which each state 

negotiates with the IAEA and then signs 

and ratifies. As of  September 2021, eight 

NPT NNWS (including Palestine) have 

yet to conclude CSAs with the IAEA.46 

Committee, UNGA, October 27, 2021. 

45 NPT/CONF.2015/8, February 25, 2015. 

46 IAEA, “Status List: Conclusion of Safeguards 
Agreements, Additional Protocols and Small 
Quantities Protocols,” September 15, 2021, 
https://www.iaea.org/sites/default/files/20/01/s
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In accordance with the strengthened 

safeguards system in place since 1997, an 

NPT NNWS or any other state may also 

conclude with the IAEA an Additional 

Protocol to its safeguards agreement, 

based on a model document known as 

INFCIRC/540. As of  September 2021, 

132 NPT NNWS have ratified Additional 

Protocols. Iran started provisional 

implementation of  the Additional 

Protocol in January 2016, but terminated 

its application in February 2021. 

A state’s faithful implementation of  the 

Additional Protocol, along with the CSA, 

allows the IAEA Secretariat to draw a so-

called “broader conclusion” that “all 

nuclear material in the State has remained 

in peaceful activities.” This conclusion 

states that the Agency finds no indication 

of  diversion of  declared nuclear material 

from peaceful nuclear activities, misuse of  

the facilities for purposes other than 

those for which it was declared, or the 

presence of  any undeclared nuclear 

material or activities in that country. (At 

the end of  2020, such a conclusion was 

drawn for 72 countries.47) Subsequently, 

the IAEA implements so-called 

“integrated safeguards,” a term defined as 

the “optimized combination of  all 

safeguards measures available to the 

Agency under [CSAs] and [Additional 

 

g-agreements-compre hensive-status.pdf. In 2021, 
the CSAs for Eritrea and Micronesia entered into 
force. All of these eight countries possess a small 
amount of nuclear material or do not conduct 
activities for peaceful use of nuclear energy. 

47 El Salvador, Libya, Nicaragua and Nigeria were 
newly drawn, while Ukraine was not done in 2020. 

48 IAEA, “Safeguards Statement for 2020,” 2021. 
The broader conclusion was drawn for El Salvador, 

Protocols], to maximize effectiveness and 

efficiency within available resources.” As 

of  the end of  2020, 66 NNWS have 

applied integrated safeguards.48 

The current status of  the signature and 

ratification of  the CSAs and the 

Additional Protocols and the 

implementation of  integrated safeguards 

by the NPT NNWS studied in this 

project is presented in the Table 2-1. In 

addition to the IAEA safeguards, EU 

countries accept safeguards conducted by 

EURATOM, and Argentina and Brazil 

conduct mutual inspections under the 

bilateral Brazilian-Argentine Agency for 

Accounting and Control of  Nuclear 

Materials (ABACC).  

In the resolution “Strengthening the 

Effectiveness and Improving the 

Efficiency of  Agency Safeguards” 

adopted in September 2021, the IAEA 

General Conference called on all States 

with unmodified Small Quantity 

Protocols (SQPs) to either rescind or 

amend them, and mentioned that the 

amended SQPs for 69 countries have 

entered into force as of  September 

2021.49 Meanwhile, among the countries 

that have expressed their intentions to 

introduce nuclear energy, Saudi Arabia 

has not yet accepted an amended SQP.50 

Jordan, Libya, Nicaragua, Nigeria and Turkey, but 
the integrated safeguards were not applied. 

49 GC(65)/RES/12, September 2021. 

50 Among states that have announced an intention 
to introduce nuclear energy, Saudi Arabia has yet to 
accept an amended SQP. Before importing nuclear 
fuel for its first research reactor, which is nearing 
completion, it will need to forgo the SQP and 
conclude subsidiary arrangements under its 
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The issue of  implementing IAEA 

safeguards on nuclear fuel for nuclear 

submarines was a focus of  attention in 

2021. In September, Australia, the United 

Kingdom, and the United States 

concluded a new security partnership, 

named AUKUS, and as one of  its 

initiatives, they agreed to work together to 

introduce nuclear-powered submarines to 

the Australian Navy. 

When NNWS introduce nuclear-powered 

submarines, the question of  how IAEA 

safeguards are implemented for their 

nuclear fuel become an issue to be 

resolved (see Column 5). IAEA Director-

General Grossi said that he had been 

informed by Australia, the United 

Kingdom and the United States of  an 18-

month trilateral effort between these 

three countries “to identify the optimal 

pathway to support Australia’s acquisition 

of  a conventionally armed, nuclear-

powered submarine capability for the 

Royal Australian Navy.” He was also 

informed by the three countries that a 

critical objective of  this cooperation 

would be to maintain “the strength of  

both the nuclear non-proliferation regime 

and Australia’s exemplary non-

proliferation credentials” and that they 

would be “engaging with the IAEA 

 

safeguards agreement with the IAEA to set up 
inspections and ensure all nuclear materials and 
activities are properly safeguarded. In addition, 
under the current SQP concluded by Saudi Arabia, 
the IAEA cannot conduct design information 
verification of designed and constructed nuclear 
reactors, which it does under the supplementary 
arrangements of the CSAs. The IAEA has 
continued to discuss the issue with Saudi Arabia 
but the year 2021 ended without progress on 

throughout the coming months.”51 

China, Russia, and some other countries 

have expressed criticism and concern 

about this issue. Russia, for example, 

stated the following at the UNGA: 

While not directly prohibited by the 

Treaty, the construction of  nuclear 

submarines by a non-nuclear-weapon 

State party to the NPT could set a very 

negative precedent for the 

implementation of  IAEA safeguards. 

This partnership is also questionable in 

the context of  Australia's participation in 

the South Pacific Nuclear Free Zone 

Treaty (the Treaty of  Rarotonga). 

Clarifying reservations made by nuclear-

weapon States when signing or ratifying 

protocols to nuclear-weapon-free zone 

amending the country’s safeguards agreement.  

51 IAEA, “IAEA on Trilateral Effort of Australia, 
United Kingdom, and United States on Nuclear 
Naval Propulsion,” September 16, 2021, 
https://www.iaea.org/newscenter/pressreleases/i
aea-on-trilateral-effort-of-australia-united-
kingdom-and-united-states-on-nuclear-naval-
propulsion. 
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treaties seem to be justified.52 

In a letter dated October 29 to the IAEA, 

since “[t]he naval nuclear propulsion 

reactors and their associated nuclear 

material to be transferred by the US and 

the UK to Australia cannot be effectively 

safeguarded under the current IAEA 

safeguards system,” China proposed to 

 

52 “Statement by Russia,” General Debate, UNGA, 
October 6, 2021. 

establish a Special Committee open to all 

IAEA member States and submit a report 

with recommendations. It also argued 

that “[p]ending the adoption of  the 

above-mentioned report, the US, the UK 

and Australia should not commence their 

cooperation on the nuclear-powered 

submarines.”53 In November, China’s 

53 INFCIRC/965, November 1, 2021. 

Table 2-1: The status of the conclusion and implementation of  

the IAEA safeguards agreement by the NNWS party to the NPT 
 (As of December 2020) 

  CSA (Year)* 
Additional Protocol 

(Year) * 
Broader conclusion 

drawn 
Integrated safeguards 

Australia 1974 1997 〇 〇 

Austria 1996 2004 〇 〇 

Belgium 1977 2004 〇 〇 

Brazil 1994       

Canada 1972 2000 〇 〇 

Chile 1995 2003 〇 〇 

Egypt 1982    

Germany 1977 2004 〇 〇 

Indonesia 1980 1999 〇 〇 

Iran 1974 Signed**     

Japan 1977 1999 〇 〇 

Kazakhstan 1995 2007 〇 〇 

South Korea 1975 2004 〇 〇 

Mexico 1973 2011     

Netherlands 1977 2004 〇 〇 

New Zealand 1972 1998 〇 〇 

Nigeria 1988 2007 〇  

Norway 1972 2000 〇 〇 

Philippines 1974 2010 〇 〇 

Poland 2007 2007 〇 〇 

Saudi Arabia 2009    

South Africa 1991 2002 〇 〇 

Sweden 1995 2004 〇 〇 

Switzerland 1978 2005 〇 〇 

Syria 1992    

Turkey 1981 2001 〇   

UAE 2003 2010   

North Korea***  1992       

 
* (Year) shows when the CSA or Additional Protocol entered into force. 
**Iran has accepted provisional application of the Additional Protocol. Iran signed the Additional Protocol in 2003 and accepted its provisional 
application under the JCPOA adopted in 2015. However, it terminated the application in February 2021. 
*** North Korea has refused to accept monitoring and verification by the IAEA, including comprehensive safeguards, since announcing its 
withdrawal from the NPT in 1993.  
Source: IAEA, “Safeguards Statement for 2020.” 
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Foreign Ministry spokesperson criticized 

the three countries, saying: “Under the 

current safeguards mechanism, the IAEA 

is unable to effectively monitor the 

nuclear power reactors and weapons-

grade nuclear materials that the US and 

the UK are planning to provide to 

Australia, so as to ensure that relevant 

nuclear materials and technologies will 

not be used to develop nuclear weapons. 

Therefore, this move by the US, the UK 

and Australia will pose a major risk of  

nuclear proliferation, clearly violate the 

objectives and purpose of  the NPT and 

seriously impact the international nuclear 

non-proliferation regime.”54 

Brazil has aimed to become the first 

NNWS to possess a nuclear submarine. 

However, the extent to which Brazil and 

the IAEA have consulted about IAEA 

safeguards for Brazil’s nuclear fuel for 

submarines remains unclear.55 Iran also 

announced a plan to build a nuclear 

submarine in 2012, which was reportedly 

underway in 2020 although details of  its 

development are not clear. 

B) Compliance with IAEA Safeguards 

Agreements  

According to the “Safeguards Statement 

for 2020” published in 2021, as of  the 

end of  2020, of  the 131 countries to 

which both CSAs and the Additional 

Protocols are applied (including Iran 

 

54 “Foreign Ministry Spokesperson Zhao Lijian’s 
Regular Press Conference,” November 22, 2021, 
https://www.fmprc.gov.cn/mfa_eng/xwfw_6653
99/s2510_665401/2511_665403/202111/t20211
122_10451520.html. 

55 Leonardo Bandarra, “Brazilian Nuclear Policy 

applying the Additional Protocol 

provisionally in 2020), the IAEA 

concluded that all nuclear materials 

remained in peaceful activities for 72 

countries. For the remaining 59 countries, 

evaluations regarding the absence of  

undeclared nuclear material and activities 

for each of  these states remained 

ongoing, and the IAEA concluded only 

that declared nuclear material remained in 

peaceful activities. For 44 countries with a 

CSA but with no Additional Protocol in 

force, the Agency concluded only that 

declared nuclear material remained in 

peaceful activities.56 

The global pandemic of  COVID-19 has 

imposed significant difficulties in the 

implementation of  IAEA safeguards. 

However, according to the IAEA 

Director-General report, “despite the 

numerous challenges posed by travel 

restrictions and other health and safety 

measures, through greater effort and at 

somewhat higher financial cost, the 

Agency has continued to implement 

safeguards effectively during the COVID-

19 pandemic.” During the above period, 

the IAEA conducted 2,249 inspections, 

708 DIVs, and 201 complementary 

accesses. Furthermore, “the Agency has 

concluded contracts for the provision of  

aircraft charter services to transport 

inspectors and technical staff  to and from 

States, drawing on €4.15 [million] of  

under Bolsonaro: No Nuclear Weapons, But a 
Nuclear Submarine,” Bulletin of the Atomic Scientists, 
April 12, 2019, 
https://thebulletin.org/2019/04/brazilian-
nuclear-policy-under-bolsonaro/. 

56 IAEA, “Safeguards Statement for 2020.” 
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extrabudgetary support, €1.78 [million] 

of  which was earmarked specifically in 

relation to inspectors and technical staff  

travel to [Iran].” In addition, verification 

activities in Canada and Japan, where the 

IAEA regional offices are located, were 

less difficult than other countries, and 264 

inspections, 69 DIVs and 21 

complementary access were conducted by 

these regional offices during that period.57 

North Korea 

North Korea has refused to accept IAEA 

monitoring since 2002. In the 

“Application of  Safeguards in the 

Democratic People’s Republic of  Korea” 

in September 2021, the IAEA Director-

General reported: “the Agency has 

continued to monitor developments in 

the DPRK’s nuclear programme and to 

evaluate all safeguards relevant 

information available to it, including open 

source information and satellite imagery. 

The Agency has not had access to the 

Yongbyon site or to other locations in the 

DPRK. Without such access, the Agency 

cannot confirm either the operational 

status or the configuration/design 

features of  the facilities or locations as 

described in this section, or the nature 

and purpose of  the activities conducted 

therein.”58 The IAEA also reported on 

the state of  play of  North Korea’s 

nuclear-related facilities via analysis of  

public information and satellite images, 

for instance: 

➢ There were indications that the 

 

57  GOV/INF/2021/34-GC(65)/INF/8, August 
26, 2021. 

radiochemistry laboratory operated for 

five months between mid-February 

and early July 2021. This period is the 

time required to reprocess the fuel for 

the 5 MWe experimental reactor; 

➢ Since early July 2021, there have been 

indications that the 5 MWe reactor is 

considered to be operating; 

➢ For the centrifuge enrichment facility 

in Yongbyon, there were indications 

for a period of  time that it was not 

operating; and 

➢ There were indications of  ongoing 

activity at the Kangseon complex. 

The IAEA stated, “Once a political 

agreement has been reached among the 

countries concerned, the Agency is ready 

to return promptly to the DPRK, if  

requested to do so by the DPRK and 

subject to approval by the Board of  

Governors. … [And] the Agency has 

continued to maintain its enhanced 

readiness to return to the DPRK and has 

undertaken, inter alia, the following 

activities:”59 

➢ Continued and further refined its 

safeguards relevant open source 

information collection and analysis of  

the DPRK’s nuclear program; 

➢ Continued to collect and analyze a 

wide range of  high-resolution 

commercial satellite imagery, both 

optical and radar, to monitor the 

DPRK’s nuclear program; 

➢ Maintained equipment and supplies 

necessary to ensure that the Agency is 

58 GOV/2021/40-GC(65)/22, September 2021. 

59 Ibid. 
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prepared to promptly initiate 

verification and monitoring activities in 

the DPRK; 

➢ Held training workshops to prepare 

Agency inspectors to conduct 

verification and monitoring activities in 

the DPRK and to update them on 

recent developments in the DPRK 

relevant to the nuclear program; and 

➢ Continued to document the Agency’s 

knowledge of  the DPRK’s nuclear 

program. 

Iran 

Verification and monitoring 

Iran’s parliament enacted a domestic law 

in December 2020, stipulating that the 

provisional implementation of  the 

Additional Protocol to the IAEA 

Safeguards Agreement would be 

suspended unless obstacles to Iran’s oil 

sales were removed and banking relations 

were normalized by February 2021.60 In 

accordance with this legislation, Iran 

informed the IAEA on February 15 that 

Iran would “stop the implementation of  

voluntary transparency measures as 

envisaged in the JCPOA, as of  February 

23, 2021,” as follows:61 

➢ Provisions of  the Additional Protocol 

to the CSA; 

➢ Modified Code 3.1 of  the subsidiary 

 

60  “Strategic Action Plan to Lift Sanctions and 
Protect Iranian Nations’ Interests,” December 2, 
2020, 
https://www.niacouncil.org/publications/iranian-
parliament-bill-on-nuclear-program-full-text-in-
engli sh/?locale=en. 

61 GOV/INF/2021/13, February 16, 2021. 

62 The IAEA argues that this measure is based on 

arrangements to Iran’s Safeguards 

Agreement;62 

➢ Use of  modern technologies and long 

term presence of  IAEA; 

➢ Transparency measures related to 

uranium ore concentrate (UOC); 

➢ Transparency measures related to 

enrichment; 

➢ Access pursuant to provisions of  the 

JCPOA; 

➢ Monitoring and verification of  the 

implementation of  the voluntary 

measures; and 

➢ Transparency measures related to 

centrifuge component manufacturing 

In response, IAEA Director-General 

Rafael Grossi met with Director General 

of  the Atomic Energy Office of  Iran 

(AEOI) Salehi on February 21, and 

announced in a joint statement that they 

had reached the following agreement 

on:63 

➢ Continuing to implement fully and 

without limitation Iran’s CSA with the 

IAEA as before; 

➢ Holding a temporary bilateral technical 

understanding, compatible with Iran’s 

law, whereby the IAEA will continue 

with its necessary verification and 

monitoring activities for up to three 

months; and 

comprehensive safeguards, not the JCPOA. 

63 “Joint statement by the Vice-President of the 
Islamic Republic of Iran and Head of the AEOI 
and the Director General of the IAEA,” February 
21, 2021, 
https://www.iaea.org/newscenter/pressreleases/ 
joint-statement-by-the-vice-president-of-the-
islamic-republic-of-iran-and-head-of-the-aeoi-and-
the-direc tor-general-of-the-iaea. 
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➢ Keeping the technical understanding 

under regular review to ensure it 

continues to achieve its purposes. 

While the details of  the technical 

understandings are undisclosed, the 

agreement included that during an interim 

period of  up to three months, Iran would 

voluntarily store surveillance data from 

cameras installed by the IAEA to verify 

the facility, which is within the scope of  

implementation of  the Additional 

Protocol, and would provide the data to 

the IAEA if  sanctions are lifted by the 

United States. IAEA Director-General 

Grossi said that there would be no 

reduction in the number of  inspectors, 

and that not all snap inspections would be 

banned while Iranian officials said the 

agreement would mean that the 

inspectors would only have 70% of  the 

access they used to have.64 

On May 24, three months after the 

February agreement, Iran agreed to 

accept a one-month extension of  

minimum inspections of  its nuclear 

facilities by the IAEA. This enabled the 

IAEA to continue its inspections of  

Iran’s nuclear facilities through video 

surveillance. However, Director-General 

Grossi stressed that this was “an interim 

 

64 Patrick Wintour, “IAEA and Iran Strike Three-
Month Deal over Nuclear Inspections,” Guardian, 
February 21, 2021, 
https://www.theguardian.com/world/2021/feb/
21/iran-pushes-ahead-plan-cut-un-nuclear-
inspections. 

65 Philipp Jenne and Jon Gambrell, “Iran Agrees 
to Extend Deal on Cameras at Its Nuclear Sites,” 
AP, May 24, 2021, 
https://apnews.com/article/united-nations-
middle-east-iran-europe-iran-nuclear-a9a1ff0 

measure” and that the IAEA was still 

unable to conduct full inspections under 

the Additional Protocol.65 On June 27, 

after a month-long extension, Iranian 

Parliament Speaker Garibagh said that the 

agreement with the IAEA had “expired,” 

and that none of  the items recorded by 

the surveillance cameras installed at 

nuclear facilities would be handed to the 

IAEA.66 

In the meantime, the IAEA “for the first 

time released estimates of  Iran’s stockpile 

rather than precise figures” in its report at 

the end of  May 2021 “[s]ince 23 February 

2021, the Agency has not had access to 

the data from its on-line enrichment 

monitors and electronic seals, or had 

access to the measurement recordings 

registered by its installed measurement 

devices.”67 

In addition, the IAEA expressed 

concerns in its report in September that 

“the Agency’s verification and monitoring 

activities in relation to the JCPOA have 

been seriously undermined as a result of  

Iran’s decision to stop the implementation 

of  its nuclear-related commitments under 

the JCPOA, including the Additional 

cdc170b38cad13e0d85681af9. 

66  Kareem Fahim and Karen DeYoung, 
“Hardening Stances by Iran and U.S. Complicate 
Negotiations to Revive Nuclear Deal,” Washington 
Post, June 27, 2021, 
https://www.washingtonpost.com/world/middle
_ east/iran-biden-nuclear-
deal/2021/06/27/08507cf2-d750-11eb-8c87-
ad6f27918c78_story.html. 

67 GOV/2021/28, May 31, 2021. 
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Protocol.”68 Regarding surveillance 

cameras installed at a centrifuge parts 

manufacturing plant in Karaj (which were 

allegedly damaged by sabotage at the 

plant in June 2021), the IAEA reported 

the following: 

On 4 September 2021, the Agency was 

provided with access to four of  the 

surveillance cameras which had 

previously been installed in the 

centrifuge component manufacturing 

workshop at the TESA Karaj complex. 

The Agency observed that one of  the 

cameras had been destroyed, one of  the 

cameras had been severely damaged and 

the other two cameras appeared intact. 

The data storage media were recovered 

from three of  the cameras and placed 

under Agency seal without further 

examination. However, the data storage 

medium and the recording unit from the 

destroyed camera were not present 

among the remnants of  that camera 

shown to the Agency. In a letter to Iran, 

dated 6 September 2021, the Agency 

requested Iran to locate the storage 

medium and the recording unit, and to 

provide additional information as to the 

reasons for their absence. Until the 

Agency is able to access the storage 

media from the other three cameras, 

which have been placed under Agency 

seal, it will not be in a position to 

determine whether the data from the 

storage media is recoverable... 

As of  the date of  this report, the Agency 

 

68 GOV/2021/39, September 9, 2021. 

69 Ibid. 

70 “Joint Statement by the Vice-President and the 
Head of Atomic Energy Organization of the 
Islamic Republic of Iran and the Director General 
of the International Atomic Energy Agency,” 

has not received information from Iran 

as to the status of  the remainder of  its 

monitoring and surveillance equipment 

in Iran pertinent to the technical 

understanding. Indeed, Iran has failed to 

engage with the Agency at all on this 

matter for a number of  months. Iran’s 

failure to continue implementing the 

agreement of  24 May 2021 is preventing 

the Agency from servicing the 

equipment and replacing the storage 

media. This is seriously compromising 

the Agency’s technical capability to 

maintain continuity of  knowledge, which 

is necessary for the Agency to resume its 

verification and monitoring of  Iran’s 

nuclear-related commitments in the 

future.69  

On this issue, Iran and the IAEA agreed 

on September 12 to cooperate in 

continuing to record data from 

surveillance cameras at nuclear facilities. 

According to their joint statement, 

“IAEA’s inspectors are permitted to 

service the identified equipment and 

replace their storage media which will be 

kept under the joint IAEA and AEOI 

seals in the Islamic Republic of  Iran. The 

way and the timing are agreed by the two 

sides.”70  

Despite the above-mentioned agreement, 

the IAEA pointed out that Iran refused 

to allow inspectors to enter the 

manufacturing plant of  centrifuge 

components used for uranium 

September 12, 2021, 
https://www.iaea.org/newscenter/pressreleases/j
oint-statement-by-the-vice-president-and-the-he 
ad-of-atomic-energy-organization-of-the-islamic-
republic-of-iran-and-the-director-general-of-the-
international-atomic-energy-agency. 
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enrichment, and to maintain surveillance 

and monitoring equipment and exchange 

recording media. In response, Iran stated 

in a letter to the IAEA, “Iran rejects the 

Agency’s assertion that the reference to 

‘identified equipment’ in the ‘Joint 

Statement’ includes the four cameras 

which are damaged as a result of  the 

terrorist attacks.” Iran also argued: “[T]he 

TESA Karaj Complex is under security 

investigations and judicial proceedings, so 

the cameras could not be replaced.”71 

The IAEA Director-General’s report in 

November reported on the failure to 

reinstall surveillance cameras that had 

been destroyed and removed from a 

centrifuge component manufacturing 

plant in Karaj. At the IAEA Board of  

Governors meeting that month, Director-

General Grossi criticized Iran's response, 

stating: 

In the absence of  regular Agency access 

to its surveillance and monitoring 

equipment at all facilities and locations in 

Iran in relation to the JCPOA, the 

Agency considers the temporary 

agreement I reached with Iran in 

February 2021 facilitated the 

maintenance of  continuity of  

knowledge. However, the repeated 

prolongation of  the agreement, which 

has now been in place for around nine 

months, is becoming a significant 

challenge to the Agency’s ability to 

restore this continuity of  knowledge. 

 

71 INFCIRC/964, November 1, 2021. 

72  “IAEA Director General’s Introductory 
Statement to the Board of Governors,” IAEA, 
November 24, 2021, https://www.iaea.org/iaea-
director-generals-introductory-statement-to-the-

In addition, contrary to the agreement 

reached between the Agency and Iran on 

12 September 2021, the lack of  access to 

the Karaj workshop has meant that the 

restoration of  surveillance and 

monitoring at all of  Iran’s facilities and 

locations in relation to the JCPOA could 

not be completed. This is seriously 

affecting the Agency’s ability to restore 

continuity of  knowledge at the 

workshop, which has been widely 

recognised as essential in relation to a 

return to the JCPOA.72 

Director-General Grossi also stated: “I 

am also concerned by the incidences of  

Agency inspectors being subjected to 

excessively invasive physical searches by 

security officials at nuclear facilities in 

Iran. I reiterate the call upon Iran to take 

immediate steps to remedy the situation, 

and to implement security procedures at 

nuclear facilities in a manner consistent 

with internationally accepted security 

practices and Iran’s legal obligations in 

relation to privileges and immunities of  

the Agency and its inspectors.”73 

In December, Iran and the IAEA agreed 

to: continue to work on remaining 

outstanding safeguards issues with the 

aim of  resolving them; and reinstall 

cameras to replace those removed from 

the workshop at Karaj and perform other 

related technical activities before the end 

of  December 2021 on a date agreed 

between the Agency and Iran.74 

board-of-governors-24-november-2021. 

73 Ibid. 

74 “IAEA and Iran Reach Agreement on Replacing 
Surveillance Cameras at Karaj Facility,” IAEA, 
December 15, 2021, 
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However, the IAEA is not able to view 

the video from the surveillance cameras 

until the JCPOA is revived. 

Alleged undeclared activities 

In a report dated February 23, 2021, the 

IAEA Director-General summarized the 

Agency’s assessment of  the presence of  

undeclared nuclear material and activities 

to the IAEA at four sites that may have 

been associated with Iran's 1989-2003 

clandestine and systematic nuclear 

program (AMAD Plan). At one of  the 

sites, environmental sampling revealed 

artificially produced natural uranium 

particles indicating that uranium 

conversion may have taken place, as well 

as low-enriched uranium (LEU) 

containing U-236 and depleted uranium 

with a slightly lower proportion of  U-235 

than natural uranium. At the other two 

sites, analysis of  environmental sampling 

indicated the presence of  artificially 

produced uranium particles. In addition, 

the IAEA assessed that the remaining site 

was not worthy of  complimentary access 

because it had been extensively cleared 

and traces had been removed.75 

The IAEA in its report in May criticized 

Iran as follows: “After many months, Iran 

has not provided the necessary 

explanation for the presence of  the 

nuclear material particles at any of  the 

three locations where the Agency has 

conducted complementary accesses.” It 

 

https://www.iaea.org/newscenter/pressreleases/i
aea-and-iran-reach-agreement-on-replacing-
surveillance-cameras-at-karaj-facility. 

75 GOV/2021/15, February 23, 2021. 

also stated, “The lack of  progress in 

clarifying the Agency’s questions 

concerning the correctness and 

completeness of  Iran’s safeguards 

declarations seriously affects the ability of  

the Agency to provide assurance of  the 

peaceful nature of  Iran’s nuclear 

programme.”76 The IAEA Director-

General’s report in November also 

reported that these issues remained 

unresolved.77 

Syria 

As for Syria, the IAEA assessed that the 

facility at Dair Alzour, which was 

destroyed by an Israeli air raid in 

September 2007, was very likely a 

clandestinely constructed, undeclared 

nuclear reactor. While the IAEA 

repeatedly called on Syria to cooperate 

fully with the Agency so as to resolve the 

outstanding issues, Syria has not 

responded to that request.78 

In the meantime, the IAEA reported that 

inspections were carried out at the 

Miniature Neutron Source Reactor facility 

near Damascus and a location outside 

facilities in Damascus in 2020; and that it 

found no indication of  diversion of  

declared nuclear material from peaceful 

activities.79 

76 GOV/2021/29, May 31, 2021. 

77 GOV/2021/52, November 17, 2021. 

78 IAEA, “Safeguards Statement for 2020.” 

79 Ibid. 
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(3) IAEA Safeguards Applied to 

NWS and Non-Parties to the NPT  

Under the NPT, NWS are not required to 

conclude a CSA with the IAEA. 

However, to alleviate the concerns about 

the discriminatory nature of  the NPT, the 

NWS have voluntarily agreed to apply 

safeguards to some of  their nuclear 

facilities and fissile material that are not 

involved in military activities. All NWS 

have also concluded tailored Additional 

Protocols with the IAEA.  

The IAEA Annual Report 2020 (Annex), 

published in September 2021, lists 

facilities in NWS under Agency 

safeguards or containing safeguarded 

nuclear material.80 The IAEA does not 

publish the number of  inspections 

conducted in NWS. The safeguarded 

facilities include the following.  

➢ China: A power reactor, a research 

reactor, and an enrichment plant 

➢ France: A fuel fabrication plant, a 

reprocessing plant, and an enrichment 

plant 

➢ Russia: A separate storage facility 

➢ The United Kingdom: An enrichment 

plant and two separate storage facilities 

➢ The United States: A separate storage 

facility 

In its Safeguards Statement, “the [IAEA] 

Secretariat concluded for [five NWS] that 

nuclear material to which safeguards had 

been applied in selected facilities 

remained in peaceful activities or had 

 

80  IAEA, IAEA Annual Report 2020, 
GC(65)/5/Annex, Table A33(a). 

81 IAEA, “Safeguards Statement for 2020.” 

been withdrawn as provided for in the 

agreements. There were no such 

withdrawals from the selected facilities in 

France, the Russian Federation, the 

United Kingdom and the United States 

of  America.”81 

Each NWS has already concluded an 

IAEA Additional Protocol. Among them, 

the respective protocols by France, the 

United Kingdom and the United States 

stipulate that the IAEA can conduct 

complementary access. Among them, the 

United States is the first country that has 

hosted a complementary access visit by 

the IAEA. Compared to the three NWS 

mentioned above, application of  IAEA 

safeguards to nuclear facilities by China 

and Russia are more limited. No 

provision for complementary access visits 

is stipulated in their Additional Protocols. 

France and the United Kingdom, 

respectively, have offered to make certain 

civil nuclear material subject to IAEA 

safeguards under trilateral agreements 

with EURATOM and the IAEA. 

However, because of  the withdrawal of  

the United Kingdom from the EU, or 

“Brexit,” in January 2020, the United 

Kingdom also withdrew from the 

EURATOM. Prior to this, in June 2018, 

the United Kingdom and the IAEA 

signed a new safeguards agreement along 

with an Additional Protocol. The UK 

Office for Nuclear Regulation (ONR) had 

planned to launch its own safeguards and 

nuclear material accountancy in 2021,82 

82  Office for Nuclear Regulation (ONR), 
“Corporate Plan 2020 to 2021,” July 21, 2021, 
https://www.gov. 
uk/government/publications/office-for-nuclear-
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and announced that it assumed its 

responsibilities effective as of  11:00 p.m. 

GMT on December 31, 2020.83 

India, Israel and Pakistan have concluded 

facility-specific safeguards agreements 

based on INFCIRC/66. These non-NPT 

states have accepted IAEA inspections of  

the facilities that they declare as subject to 

these agreements. According to the 

IAEA Annual Report 2020, the facilities 

placed under IAEA safeguards or 

containing safeguarded nuclear material in 

non-NPT states as of  December 31, 2020 

are as listed below.84 (The IAEA does not 

publish the number of  inspections 

conducted in those countries.)  

➢ India: Ten power reactors, three fuel 

fabrication plants (an increase from 

two in the previous year), two separate 

storage facilities 

➢ Israel: One research reactor 

➢ Pakistan: Seven power reactors (an 

increase from six in the previous year) 

and two research reactors 

Regarding these countries’ activities in 

2020, the IAEA “concluded that nuclear 

material, facilities or other items to which 

safeguards had been applied remained in 

peaceful activities.”85 

Concerning protocols additional to non-

NPT states’ safeguards agreements 

(which differ significantly from the model 

Additional Protocol), the India-IAEA 

 

regulation-corporate-plan-2020-to-2021/office-
for-nucl ear-regulation-corporate-plan-202021. 

83  ONR, “ONR Becomes UK Safeguards 
Regulator,” December 31, 2020, 
http://news.onr.org.uk/2020/ 12/onr-becomes-
uk-safeguards-regulator/. 

Additional Protocol entered into force in 

July 2014. This Additional Protocol is 

similar to ones that the IAEA concluded 

with China and Russia, with provisions 

on providing information and protecting 

classified information but no provision 

on complementary access. No negotiation 

has yet begun for similar protocols with 

Israel or Pakistan. 

Some NNWS call on the NWS for 

further application of  the IAEA 

safeguards to their nuclear facilities in 

order to alleviate a discriminative nature 

that NNWS are obliged to accept full-

scope safeguards whereas NWS do not 

need to do so. At the 2019 NPT 

PrepCom, the NAM countries, in 

particular, continue to demand that the 

NWS and non-NPT states should accept 

full-scope safeguards, and urge to 

establish, by the 2020 RevCon, a standing 

committee to monitor and verify the 

nuclear disarmament steps undertaken 

unilaterally or through bilateral 

agreements by the NWS.86 

(4) Cooperation with the IAEA 

One of  the most important measures to 

strengthen the effectiveness of  the IAEA 

safeguards system is to promote the 

universal application of  the Additional 

Protocol. Among the countries surveyed 

in this project, Australia, Austria, 

84 IAEA Annual Report 2020, GC(65)/5/Annex, 
Table A33(a). 

85 IAEA, “Safeguards Statement for 2020.” 

86  NPT/CONF.2020/PC.III/WP.14, March 21, 
2019. 
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Belgium, Canada, Chile, France, 

Germany, Indonesia, Japan, South Korea, 

Mexico, the Netherlands, New Zealand, 

Nigeria, Norway, the Philippines, Poland, 

Sweden, Switzerland, Turkey, the UAE, 

the United Kingdom and the United 

States consider the Additional Protocol 

“an integral part” of  the current IAEA 

safeguards system. 

On the other hand, the NAM takes the 

position that, “additional measures related 

to safeguards shall not affect the rights of  

the [NNWS], which are already 

committed to the non-proliferation of  

nuclear weapons and have renounced the 

nuclear-weapon option.”87 At the 2019 

NPT PrepCom, Brazil said “We are 

opposed, in particular, to any attempts to 

establish the Additional Protocol as the 

standard for non-proliferation verification 

under the NPT, which would accentuate 

the imbalance among the pillars of  the 

Treaty beyond its breaking point.”88 

Meanwhile, South Africa, which 

concluded the Additional Protocol in 

2002, argued: “Whilst the Additional 

Protocol is a voluntary instrument, South 

Africa believes that it is an extremely 

important confidence building measure, 

especially with regard to those States with 

advanced nuclear programmes and 

facilities. It is our country’s view that the 

Additional Protocol is also indispensable 

in enabling the IAEA to provide credible 

 

87  NPT/CONF.2020/PC.III/WP.17, March 21, 
2019. 

88  “Statement by Brazil,” Cluster 2, 2019 NPT 
PrepCom, May 3, 2019. Argentina and Brazil 
conduct mutual inspections under the bilateral 
Brazilian-Argentine Agency for Accounting and 
Control of Nuclear Materials (ABACC). Brazil 

assurances regarding the absence of  

undeclared nuclear material and 

activities.”89 

In a resolution titled “Strengthening the 

Effectiveness and Improving the 

Efficiency of  Agency Safeguards,” 

adopted at the 2021 IAEA General 

Conference, the following points were 

stated, based on divergent views 

regarding the Additional Protocols:90 

➢ “Bearing in mind that it is the 

sovereign decision of  any State to 

conclude an additional protocol, but 

once in force, the additional protocol 

is a legal obligation, encourages all 

States which have not yet done so to 

conclude and to bring into force 

additional protocols as soon as 

possible and to implement them 

provisionally pending their entry into 

force in conformity with their national 

legislation.” 

➢ “[I]n the case of  a State with a 

comprehensive safeguards agreement 

supplemented by an additional 

protocol in force, these measures 

represent the enhanced verification 

standard for that State.” 

The IAEA has developed and approved 

the “state-level approach (SLA)” based on 

a state-level concept (SLC) in which the 

Agency considers a broad range of  

information about a country’s nuclear 

capabilities and tailors its safeguards 

argues that it is a substitute for the Additional 
Protocol.  

89 “Statement by South Africa,” Cluster 2, 2019 
NPT PrepCom, May 2, 2019. 

90 GC(65)/RES/12, September 2021. 
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activities in each country accordingly, so 

as to make IAEA safeguards more 

effective and efficient.  

According to the IAEA, as of  June 2021, 

SLAs were developed and approved for 

implementation for 70 States with a CSA 

and an Additional Protocol in force, and a 

broader conclusion; 36 States with a CSA 

and an Additional Protocol in force but 

without a broader conclusion; 27 States 

with a CSA but no Additional Protocol in 

force; and one State with a Voluntary 

Offer Agreement and an AP in force 

(developing for two additional countries 

in 2020).91 In addition, the report also 

states that the SLA was developed for 

two countries (France and the United 

Kingdom) that have VOAs and 

Additional Protocols in force.92 

Regarding research and development of  

safeguards technologies, under its long-

term plan,93 the IAEA conducted the 

“Development and Implementation 

Support Programme for Nuclear 

Verification 2020-2021,”94 in which 20 

countries (including Australia, Belgium, 

Brazil, Canada, China, France, Germany, 

Japan, South Korea, the Netherlands, 

Russia, South Africa, Sweden, the United 

Kingdom and the United States) and the 

European Commission (EC) participated.  

The countries surveyed that had 

outstanding obligations to the IAEA 

 

91 GC(65)/16, July 21, 2021. 

92 Ibid. 

93 IAEA, “IAEA Department of Safeguards Long-
Term R&D Plan, 2012-2023,” January 2013. 

94  IAEA, “Development and Implementation 
Support Programme for Nuclear Verification 

regular budget (as of  September 17, 

2021) were Brazil (also not paid up to the 

previous year), Chile (also not paid up to 

the previous year), Iran (also not paid up 

to the previous year), Mexico, Pakistan, 

Sweden, Syria, Turkey, and the United 

States.95  

(5) Implementing Appropriate 

Export Controls on Nuclear-

Related Items and Technologies  

A) Establishment and implementation 

of the national control systems  

On establishing and implementing 

national control systems regarding export 

controls on nuclear-related items and 

technologies, there were few remarkable 

developments in 2021. The following 

countries surveyed in this report belong 

to the four international export control 

regimes,96 including the Nuclear 

Suppliers Group (NSG), have national 

implementation systems in place, and 

have implemented effective export 

controls regarding nuclear- (and other 

WMD-) related items and technologies 

through list and catch-all controls: 

Australia, Austria, Belgium, Canada, 

France, Germany, Japan, South Korea, 

the Netherlands, New Zealand, Norway, 

Poland, Sweden, Switzerland, the United 

Kingdom and the United States.97 

2020-2021,” January 2020. 

95 GC(65)/INF/12, September 17, 2021. 

96 Aside from the NSG, Australia Group (AG), 
Missile Technology Control Regime (MTCR), and 
Wassenaar Arrangement (WA). 

97 In July 2019, Japan pointed out the inadequacy 
of South Korea’s domestic export control system, 
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These countries have also made proactive 

efforts to strengthen export controls. For 

example, Japan has held an annual Asian 

Export Control Seminar, inviting Asian 

countries and other major countries from 

outside the region, to promote Asian and 

international nonproliferation efforts 

though it could not be convened in 2021 

due to the COVID-19 pandemic. At the 

27th Asian Export Control Seminar in 

February 2020, approximately 230 

persons in charge of  export control from 

33 Asian and other regional major 

countries attended. According to the 

Japan’s Ministry of  Economy, Trade and 

Industry, “The 27th seminar focuse[d] on 

the growing diversity and sophistication 

of  procurement activities for accessing 

sensitive technologies applicable to 

developing and manufacturing WMDs or 

conventional weapons in Asian countries 

and regions, and against this backdrop, 

participants shared the current situations 

of  activities by international organizations 

and efforts and best practices involving 

export control tackled by member 

countries and, through this information 

sharing, they enriched their common 

understanding of  the need for enhancing 

the effectiveness of  export control.”98 

 

and reviewed its operation of export controls with 
respect to South Korea. 

98 Ministry of Economy, Trade and Industry of 
Japan, “The 27th Asian Export Control Seminar 
Held,” February 19, 2020, 
https://www.meti.go.jp/english/press/2020/021
9_003.html. 

99  Regarding the situation of Pakistani export 
controls, see Paul K. Kerr and Mary Beth Nikitin, 
“Pakistan’s Nuclear Weapons,” CRS Report, August 
1, 2016, pp. 25-26. 

Among other countries surveyed in this 

project, Brazil, China, Kazakhstan, 

Mexico, Russia, South Africa and Turkey 

are members of  the NSG. These 

countries have set up export control 

systems, including catch-all controls. 

As for non-NSG members, the UAE and 

the Philippines have been developing 

their own national export control 

systems, whereas Egypt, Indonesia and 

Saudi Arabia have yet to establish 

sufficient export control legislations and 

systems. 

India, Israel and Pakistan have also set up 

national export control systems, including 

catch-all controls.99 Again in 2021, the 

NSG could not achieve a consensus on 

India’s membership application. China, 

the main opponent, has argued that 

applicant countries must be parties to the 

NPT.100 It has also been reported that 

China will not accept India’s participation 

in the NSG unless Pakistan is also 

accepted as a member.101 Pakistan has 

argued that, as a state behaving 

responsibly regarding nuclear safety and 

security, it is qualified to be accepted as 

an NSG member.  

At the time of  writing, the status of  

100 Ministry of Foreign Affairs of China, “Foreign 
Ministry Spokesperson Geng Shuang’s Regular 
Press Conference,” January 31, 2019, 
https://www.fmprc.gov.cn/mfa_eng/xwfw_6653
99/s2510_665401/ t1634507.shtml. 

101  “China and Pakistan Join Hands to Block 
India’s Entry into Nuclear Suppliers Group,” Times 
of India, May 12, 2016, 
http://timesofindia.indiatimes.com/india/China-
and-Pakistan-join-hands-to-block-Indias-entry-
into-Nuclear-Suppliers-
Group/articleshow/52243719.cms.  
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export control implementation by North 

Korea, Iran and Syria remains unclear. 

Rather, cooperation among these 

countries in ballistic missile development 

continues to be a concern, as mentioned 

below. In addition, North Korea was 

involved in the past in constructing a 

graphite-moderated reactor in Syria to 

produce plutonium.  

 

B) Requiring the conclusion of the 

Additional Protocol for nuclear 

exports  

Under the NSG Guidelines Part I, one of  

the conditions for supplying materials and 

technology designed specifically for 

nuclear use is to accept the IAEA 

comprehensive safeguards. In addition, 

NSG member states agreed on the 

following principle in June 2013: 

[S]uppliers should authorize transfers, 

pursuant to this paragraph, only when 

the recipient has brought into force a 

Comprehensive Safeguards Agreement, 

and an Additional Protocol based on the 

Model Additional Protocol or, pending 

this, is implementing appropriate 

safeguards agreements in cooperation 

with the IAEA, including a regional 

accounting and control arrangement for 

nuclear materials, as approved by the 

IAEA Board of  Governors.102 

The Non-Proliferation and Disarmament 

Initiative (NPDI) and the Vienna Group 

of  Ten have argued that conclusion and 

implementation of  the CSA and the 

 

102 INFCIRC/254/Rev.12/Part 1, November 13, 
2013. 

103  See, for instance, 

Additional Protocol should be a 

condition for new supply arrangements 

with NNWS.103 Some of  the bilateral 

nuclear cooperation agreements that 

Japan and the United States concluded 

recently with other capitals make the 

conclusion of  the Additional Protocol a 

prerequisite for their cooperation with 

respective partner states. On the other 

hand, the NAM continues to argue that 

supplier countries should refrain from 

imposing or maintaining any restrictions 

or limitations on the transfer of  nuclear 

equipment, material and technology to 

other states parties with comprehensive 

safeguards agreements.104 

Issues on enrichment and 

reprocessing under the bilateral 

nuclear cooperation agreements 

Enriching uranium and reprocessing 

spent fuel by NNWS is not prohibited 

under the NPT so long as the purpose is 

strictly peaceful and the activities are 

under IAEA safeguards. Still, these 

remain highly sensitive activities in light 

of  nuclear proliferation, as the spread of  

enrichment and reprocessing technologies 

would mean that more countries would 

acquire the potential for manufacturing 

nuclear weapons. As previously 

mentioned, NSG guidelines demand 

implementation of  the Additional 

Protocol by the recipient state as a 

condition for the transfer of  enrichment 

or reprocessing facilities, equipment or 

NPT/CONF.2020/PC.III/WP.5. 

104 NPT/CONF.2020/PC.III/WP.18, March 21, 
2019. 
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technology. 

While the U.S.-UAE Nuclear Cooperation 

Agreement concluded in 2009 stipulates a 

so-called “gold standard”—i.e. that the 

recipients are obliged to forgo 

enrichment and reprocessing activities— 

other bilateral agreements (except that 

with Taiwan) concluded and updated by 

the United States do not stipulate similar 

obligations.105 In the meantime, the 

nuclear cooperation agreements that 

Japan has signed with the UAE and 

Jordan, respectively, prohibit the 

enrichment and reprocessing of  nuclear 

materials transferred, recovered or 

produced under the agreements. 

Whether a nuclear cooperation agreement 

being negotiated between Saudi Arabia 

and the United States will include the 

gold standard has been the subject of  

considerable public attention. The United 

States has asked Saudi Arabia to forgo 

enrichment and reprocessing activities, 

but Saudi Arabia has not accepted this. 

Also, as previously mentioned, Saudi 

Arabia has not yet concluded an amended 

SQP, CSA or an Additional Protocol.  

C) Implementation of the UNSCRs 

concerning North Korean and Iranian 

nuclear issues  

North Korea 

With regard to the North Korean nuclear 

issue, UN Member States are obliged to 

implement measures set out in the 

 

105  The U.S.-Mexico Nuclear Cooperation 
Agreement concluded in May 2018, and it is stated 
in the preamble that Mexico will not conduct 
sensitive nuclear activities, which is referred to as a 

resolutions adopted by the UN Security 

Council, including embargos on nuclear-, 

other WMD-, and ballistic missile-related 

items, material, and technologies.  

The Panel of  Experts, established 

pursuant to UNSCR 1874 (2009), has 

published biannual reports on its findings 

and recommendations about the 

implementation of  the resolutions. 

According to the report published in 

March 2021, the Panel pointed out North 

Korea’s activities in defiance of  the 

UNSCRs, for instance:106 

➢ The Panel investigated the country’s 

continued illicit import of  refined 

petroleum, via direct deliveries and 

ship-to-ship transfers, using elaborate 

subterfuge. According to imagery, data 

and calculations received from a 

Member State covering the period 

from January 1 to September 30 in 

2020, these illicit shipments exceeded 

the annual aggregate 500,000-barrel 

cap by several times. 

➢ North Korea illegally imported refined 

petroleum products at least 121 times 

during the period covered by the 

report.  

➢ The Panel investigated cases that 

North Korea has continued acquisition 

of  vessels, the sale of  fishing rights, 

and export of  coal in violation of  

sanctions. The Panel notes that 

shipments of  coal appeared to have 

been largely suspended since late July 

2020. 

“silver standard.”  

106 S/2021/211, March 4, 2021. 
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➢ North Korea exported at least 4.1 

million tons of  coal and possibly other 

prohibited minerals to China between 

January and September 2020. 

➢ The Panel investigated cases of  

transfers of  other sanctioned 

commodities and goods through 

different channels. It continued 

investigations into access by North 

Korea to international banking 

channels, including through its own 

bank representatives overseas, joint 

ventures, shell companies and the use 

of  offshore and virtual assets. It 

investigated cases related to the 

Mansudae Overseas Project Group of  

Companies and the Korea Paekho 

Trading Corporation and workers 

from North Korea earning income in 

sub-Saharan Africa. It also investigated 

other cases of  such workers 

continuing to earn income overseas, 

including information technology 

workers dispatched by the Munitions 

Industry Department. 

➢ North Korea is acquiring foreign 

currency by the construction of  hotels 

and airports through joint ventures in 

Senegal and the Democratic Republic 

of  Congo. 

➢ Migrant workers sent abroad by North 

Korea for the purpose of  earning 

income overseas continued to work 

outside the country even after the 

deadline for repatriation has passed. 

➢ The Panel investigated malicious 

cyberactivities by North Korea in 

 

107  S/2021/777, September 8, 2020. For an 
analysis of the various measures taken by North 
Korea to circumvent sanctions, see King Mallory, 

violation of  sanctions, mostly led by 

the Reconnaissance General Bureau, 

including the targeting of  virtual assets 

and virtual asset service providers, and 

attacks on defense companies. 

➢ North Korea illegally took a total of  

$316.4 million in virtual assets in 

cyberattacks on, inter alia, virtual 

currency exchange houses in 2019-20. 

➢ The Panel updated its information on 

alleged military cooperation, attempted 

violations of  the arms embargo, illicit 

activities of  designated entities, 

including the Korea Mining 

Development Trading Corporation, 

and the commercial use of  the 

overseas diplomatic premises of  North 

Korea. 

In the Panel’s Midterm Report published 

in September 2021, the following issues, 

inter alia, were pointed out:107 

➢ Maritime exports of  coal and other 

sanctioned commodities from North 

Korea continued, but at a much 

reduced level. The import of  oil 

products reported to the Panel fell 

substantially in the first half  of  2021. 

Maritime and financial investigations 

demonstrated increasing sophistication 

by both vessels and the management 

and ownership structures supporting 

them in order to evade sanctions. 

Misuse of  automatic identification 

systems continued; the fleet of  North 

Korea continued to acquire vessels; 

and the country continued to sell 

North Korean Sanctions Evasion Techniques (RAND, 
2021). 
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fishing rights in its waters. 

➢ Between February and May 2021, over 

at least 41 separate occasions, 364,000 

tons of  North Korean coal was 

exported to China’s Ningbo and 

Zhoushan regions through illegal ship-

to-ship transfers. 

➢ Official figures of  refined petroleum 

imports reported to the Committee are 

extremely low, with only 4.75 per cent 

of  the permitted annual cap of  

500,000 barrels officially reported by 

mid-July 2021. A Member State 

assesses that increasing illicit imports 

would mean that North Korea is still 

likely to exceed the cap in 2021.  

➢ The Winson Group, which is 

headquartered in Singapore with 

extensive global operations and is 

engaged primarily in international 

wholesale oil trading and high-seas 

bunkering, is a key node in the illicit 

fuel procurement activities of  North 

Korea.  

➢ Access by North Korea to 

international financial institutions 

continued, as did the presence overseas 

of  its workers earning revenue for use 

in State programs. Officials overseas 

continued to feel pressure to develop 

revenue streams. The import of  luxury 

goods into North Korea is halted. 

➢ Some imported and luxury goods, such 

as car tires and parts, construction and 

interior materials, and supplies for Kim 

Jong Un family’s vacation home, were 

illegally transported by ship from a 

border railroad base to Nampo and 

other ports. A Chinese company was 

 

108 From December 5, 2019 to June 5, 2020, the 

involved in the shipment of  Lexus cars 

to North Korea. 

➢ North Korea is continuing its efforts 

to obtain relevant components and 

technologies from abroad to upgrade 

its nuclear weapons and ballistic 

missile technologies. 

➢ The Panel continued to investigate the 

involvement of  North Korea in global 

cyberactivity and the collaboration of  

its academics and universities with 

scientific institutes abroad, focusing on 

studies with potential applications in 

weapons of  mass destruction 

programs. The Panel considers both 

cybertheft of  funds and know-how 

and the intangible transfer of  

technology via academic means to be 

important issues. 

➢ Member State engagement with the 

Panel remains patchy. More than half  

of  the Panel’s requests for information 

are unanswered.  

Iran 

The UN Iran Sanctions Committee and 

Panel of  Experts ceased to exist after the 

conclusion of  the JCPOA, at the 

insistence of  Iran, and the UN Security 

Council now has the responsibility of  

overseeing the remaining limitations. 

In accordance with the JCPOA, approval 

of  the Procurement Working Group, 

established under the agreement, is 

required for Iranian procurement of  

nuclear-related items and material. The 

number of  cases has been reported to the 

Security Council every six months.108 

Procurement Working Group reviewed four 
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According to the report published in June 

2021, in the six months leading up to that 

month, the Procurement Working Group 

reviewed one proposal from one State, 

which was recommended for approval. 

Another proposal that was under review 

during the previous reporting period was 

also recommended for approval.109 The 

report published in December stated that 

during the reporting period, no proposals 

were under review by the Procurement 

Working Group.110 

Although it is not clear whether Iran is 

engaged in illegal nuclear-related 

procurement activities, the intelligence 

agencies of  the Netherlands, Sweden and 

Germany have reported that Iran 

continues to illegally procure equipment 

and technology to develop weapons of  

mass destruction.111 

Nuclear-related cooperation 

between concerned states 

It has been repeatedly alleged that North 

Korea and Iran have engaged in nuclear 

and missile development cooperation. 

According to the report by the Panel of  

Experts on North Korea, North Korea 

and Iran “have resumed cooperation on 

long-range missile development projects. 

This resumed cooperation is said to have 

included the transfer of  critical parts, 

 

proposals from one state: three were 
recommended for approval and one remained 
under review (S/2020/508, June 15, 2020). From 
June 6 through December 3, 2020, the 
Procurement Working Group reviewed three 
proposals from one state: one was recommended 
for approval, one was withdrawn by the proposing 
state, and one remained under review 
(S/2020/1164, December 9, 2020). 

with the most recent shipment associated 

with this relationship taking place in 2020. 

… [T]hese shipments included valves, 

electronics, and measuring equipment 

suitable for use in ground testing of  

liquid propellant ballistic missiles and 

space launch vehicles.” In response, “[i]n 

an interim reply of  21 December 2020, 

[Iran] stated that: ‘Preliminary review of  

the information provided to us by the 

Panel indicates that false information and 

fabricated data may have been used in 

investigations and analyses of  the 

Panel.’”112 

Meanwhile, no concrete evidence has 

been revealed to support allegations of  

nuclear-related cooperation between 

North Korea and Iran. 

According to the report by the U.S. 

Congressional Research Service, “Official 

U.S. government reports indicate that the 

Chinese government has apparently 

ended its direct involvement in the 

transfer of  nuclear- and missile-related 

items, but Chinese-based companies and 

individuals continue to export goods 

relevant to those items, particularly to 

Iran and North Korea. U.S. officials have 

also raised concerns about entities 

operating in China that provide other 

forms of  support for proliferation-

sensitive activities, such as illicit finance 

109 S/2021/578, June 24, 2021. 

110 S/2021/992, December 2, 2021. 

111  Benjamin Weinthal, “Iran Sought Nuclear 
Weapons, Technology for WMDs Last Year, 
Reports Find,” Fox News, May 3, 2021, 
https://www.foxnews.com/world/iran-nuclear-
weapons-technology-weapons-mass-destruction. 

112 S/2021/211.  
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and money laundering.” The report also 

pointed out the possibility that China is 

directly or indirectly involved in 

supporting nuclear and missile 

proliferation, by revealing that, inter alia, 

Chinese companies provided missile-

related materials, the export of  which is 

restricted by the Missile Technologies 

Control Regime (MTCR), to Iran, North 

Korea, Syria and Pakistan in 2018.113 In 

November 2021, the U.S. Department of  

Commerce added sixteen entities and 

individuals operating in China and 

Pakistan to the Entity List based on their 

contributions to Pakistan’s unsafeguarded 

nuclear activities and/ or its ballistic 

missile program.114 

D) Participation in the PSI 

As of  2020, a total of  107 countries—

including 21 member states of  the 

Operational Expert Group (Australia, 

Canada, France, Germany, Japan, South 

Korea, the Netherlands, New Zealand, 

Norway, Poland, Russia, Turkey, the 

United Kingdom, the United States and 

others) as well as Belgium, Chile, Israel, 

Kazakhstan, the Philippines, Saudi 

Arabia, Sweden, Switzerland, the UAE 

and others—have expressed their support 

for the principles and objectives of  the 

Proliferation Security Initiative (PSI). 

Many of  them have also participated and 

 

113  Paul K. Kerr, “Chinese Nuclear and Missile 
Proliferation,” CRS In Focus, May 17, 2021. 

114  The U.S. Department of Commerce, 
“Commerce Lists Entities Involved in the Support 
of PRC Military Quantum Computing 
Applications, Pakistani Nuclear and Missile 
Proliferation, and Russia’s Military,” November 24, 
2021, https://www.commerce.gov/news/press-
releases/2021/11/commerce-lists-enti ties-

cooperated in PSI-related activities. 

The interdiction activities actually carried 

out within the framework of  the PSI are 

often based on information provided by 

intelligence agencies; therefore, most of  

them are classified. Additionally, 

participating states have endorsed the PSI 

statement of  interdiction principles and 

endeavored to reinforce their capabilities 

for interdicting WMD through exercises 

and outreach activities. In July 2019, 

South Korea hosted an interdiction 

exercise, entitled “Eastern Endeavor 19,” 

in which six countries (Australia, Japan, 

South Korea, New Zealand, Singapore 

and the United States) participated, 

together with some observer countries, 

including India, Indonesia, Pakistan and 

Russia. Such exercises have not been 

conducted since 2020 due to the COVID-

19 pandemic. 

In January 2018, several PSI-participating 

countries released a joint statement 

reiterating their commitment to impede 

and stop North Korea’s illicit activities, 

including smuggling, by taking measures 

such as: inspecting proliferation-related 

shipments on vessels with the consent of  

the flag State, on the high seas, if  they 

have information that provides 

reasonable grounds to believe that the 

cargo of  such vessels contains items 

involved-support-prc-military-quantum-
computing; Federal Register, “Addition of Entities 
and Revision of Entries on the Entity List; and 
Addition of Entity to the Military End-User (MEU) 
List,” November 26, 2021, 
https://www.federalregister.gov/documents/202
1/11/26/2021-25808/addition-of-entities-and-
revision-of-entries-on-the-entity-list-and-addition-
of-entity-to-the. 
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prohibited under UNSCRs; and 

prohibiting their nationals, persons 

subject to their jurisdiction, entities 

incorporated in their territory or subject 

to their jurisdiction, and vessels flying 

their flag, from facilitating or engaging in 

ship-to-ship transfers to or from DPRK-

flagged vessels of  any goods or items that 

are being supplied, sold, or transferred to 

or from the DPRK.115 

Regarding illicit maritime activities, 

including ship-to-ship transfers with 

North Korean-flagged vessels prohibited 

by UNSCRs, the Japan Maritime Self-

Defense Force has engaged in monitoring 

and surveillance activities in the Sea of  

Japan and the Yellow Sea since December 

2017. Japan’s Foreign Ministry made a 

post regarding North Korea’s illicit 

activities on its official website.116 

Monitoring and surveillance activities 

regarding this matter were conducted by 

Japan and the United States, together with 

Australia, Canada, France, Germany, New 

Zealand and the United Kingdom in 2021 

as in the previous years. 

 

115  “Joint Statement from Proliferation Security 
Initiative (PSI) Partners in Support of United 
Nations Security Council Resolutions 2375 and 
2397 Enforcement,” January 12, 2018, 
https://www.psi-online.info/psi-info-
en/aktuelles/-/2075616. Originally, 17 countries 
signed the joint statement. By the end of 2018, 42 
countries had become signatories, including 
Australia, Austria, Belgium, Canada, France, 
Germany, Japan, South Korea, the Netherlands, 
Norway, Sweden, Switzerland, the United 
Kingdom and the United States.  

116  Ministry of Foreign Affairs of Japan, 
“Suspicion of Illegal Ship-to-Ship Transfers of 
Goods by North Korea-Related Vessels,” 
November 5, 2021, 
https://www.mofa.go.jp/fp/nsp/page4e_000757.

E) Civil nuclear cooperation with non-

parties to the NPT  

In September 2008, the NSG agreed to 

grant India a waiver, allowing nuclear 

trade with the member states under the 

condition that India made commitments, 

including conclusion of  the IAEA 

Additional Protocol and continuation of  

the nuclear test moratorium. Since then, 

some countries have sought to engage in 

civil nuclear cooperation with India, and 

several countries, including Australia, 

Canada, France, Japan, Kazakhstan, 

South Korea, Russia and the United 

States, have concluded bilateral civil 

nuclear cooperation agreements with 

India.  

Actual nuclear cooperation with India 

under these agreements has been 

sparse,117 with the exception of  India’s 

importing uranium from Australia, 

Canada, France, Kazakhstan and Russia, 

and the conclusion of  its agreements to 

import uranium from Argentina, 

Mongolia, Namibia and Uzbekistan.118  

html. 

117  “No New Power Projects from Indo-US 
Nuclear Deal,” The Pioneer, March 9, 2020, 
https://www. dailypioneer.com/2020/india/no-
new-power-projects-from-indo-us-nuclear-
deal.html. 

118 Adrian Levy, “India Is Building a Top-Secret 
Nuclear City to Produce Thermonuclear Weapons, 
Experts Say,” Foreign Policy, December 16, 2015, 
http://foreignpolicy.com/2015/12/16/india_nuc
lear_ city_top_secret_china_pakistan_barc/; 
James Bennett, “Australia Quietly Makes First 
Uranium Shipment to India Three Years after 
Supply Agreement,” ABC, July 19, 2017, 
https://www.abc.net.au/news/2017-07-
19/australia-quietly-makes-first-uranium-
shipment-to-india/8722108; Dipanjan Roy 
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The director general of  the Pakistan 

foreign ministry’s Arms Control and 

Disarmament Division, Kamran Akhtar, 

expressed criticism that NSG members 

have discussed India’s participation, but 

not Pakistan’s request to join the NSG. 

He argued that Pakistan does not have a 

mix of  safeguarded and unsafeguarded 

facilities and has been more forthcoming 

in accepting legally binding commitments, 

making it more eligible than India.119 

Meanwhile, China has been criticized for 

its April 2010 agreement to export two 

nuclear power reactors to Pakistan, an act 

which may constitute a violation of  the 

NSG guidelines. China has claimed an 

exemption for this transaction under the 

“grandfather clause” of  the NSG 

guidelines (i.e. it was not applicable at the 

time China became an NSG participant 

after the start of  negotiations on the 

supply of  the reactors). China will also 

supply enriched uranium to Pakistan for 

operating those reactors.120 Their 

construction started in 2015 in Karachi, 

and commercial operations are scheduled 

to begin in 2021 and 2022 respectively.121 

Because all other Chinese reactors that 

were claimed to be excluded from NSG 

 

Chaudhury, “India Inks Deal to Get Uranium 
Supply from Uzbekistan,” Economic Times, January 
19, 2019, https://econ 
omictimes.indiatimes.com/news/defence/india-
inks-deal-to-get-uranium-supply-from-
uzbekistan/article show/67596635.cms. 

119  “NSG Assailed for Treating Pakistan, India 
Differently on Membership,” Dawn, January 2, 
2021, https: 
//www.dawn.com/news/1599186/nsg-assailed-
for-treating-pakistan-india-differently-on-
membership. 

120 “Pakistan Starts Work on New Atomic Site, 

guidelines under the grandfather clause 

were built at Chashma, there remains a 

question as to whether or not the 

exemption can also apply to the Karachi 

plant.   

In April 2020, the U.S. think tank C4ADS 

published a report which concluded that 

the Indian and Pakistani procurement 

networks for nuclear-related technologies 

are both larger than previously 

expected.122 The report states:  

Pakistani nuclear procurement 

companies, who face strict international 

export control regulations and Nuclear 

Suppliers Group (NSG) trade 

restrictions, are more likely to procure 

through the use of  transshipment hubs. 

Customs and trade data demonstrate that 

the top 33 suppliers of  Pakistan’s known 

procurement companies are located in 

mainland China (34%), Hong Kong 

(18%), the United Arab Emirates (UAE) 

(9%), the United States (9%), Germany 

(6%), Italy (6%) and Singapore (6%).”123  

It also offered the following analysis: 

“Indian companies tend to purchase 

more directly from NSG countries. Of  

the 124,089 imports from 64 countries 

between January 2017 and July 2019 

with Chinese Help,” Global Security Newswire, 
November 27, 2013, 
http://www.nti.org/gsn/article/pakistan-begins-
work-new-atomic-site-being-built-chinese-he lp/. 

121  “Karachi Nuclear Power Plant (KANUPP) 
Expansion,” Power Technology, May 22, 2020, 
https://www. power-
technology.com/projects/karachi-nuclear-power-
plant-expansion/. 

122 C4ADS, “Trick of Trade: South Asia’s Illicit 
Nuclear Supply Chains,” April 2020. 

123 Ibid., p. 5. 
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associated with the 87 Indian companies 

known to have procured for more than 

one unsafeguarded facility, 92% were 

from companies in NSG member states 

including Germany, China, [the] United 

States, South Korea and the [United 

Kingdom]. India does hold a waiver from 

the NSG exempting the country from 

certain nuclear trade restrictions. 

However, this exemption does not apply 

to facilities outside of  the IAEA 

safeguards.”124 

The NAM has been critical of  civil 

nuclear cooperation with non-NPT states, 

and continues to argue that exporting 

states should refrain from transferring 

nuclear material and technologies to those 

states which have not accepted IAEA 

comprehensive safeguards.125 

(6) Transparency in the Peaceful 

Use of Nuclear Energy 

A) Efforts for transparency 

In addition to accepting IAEA full-scope 

safeguards, as described earlier, a state 

should aim to be fully transparent about 

its nuclear-related activities and future 

plans, in order to demonstrate that it has 

no intention of  developing nuclear 

weapons. A state that concludes an 

Additional Protocol with the IAEA is 

obliged to provide information on its 

general plans for the next ten-year period 

relevant to any nuclear fuel cycle 

development (including nuclear fuel 

 

124 Ibid. 

125 NPT/CONF.2020/PC.III/WP.18. 

126  The World Nuclear Association’s website 

cycle-related research and development 

activities). Most countries actively 

promoting the peaceful use of  nuclear 

energy have issued mid- or long-term 

nuclear development plans, including for 

the construction of  nuclear power 

plants.126 The international community 

may be concerned about the possible 

development of  nuclear weapon 

programs when states conduct nuclear 

activities without publishing their nuclear 

development plans (e.g., as with Israel, 

North Korea and Syria), or are engaged in 

nuclear activities which seem inconsistent 

with their plans (e.g., allegedly, Iran). 

From the standpoint of  transparency, 

communications received by the IAEA 

from certain member states concerning 

their policies on the management of  

plutonium, including the amount of  

plutonium held, are also important. Using 

the format of  the Guidelines for the 

Management of  Plutonium 

(INFCIRC/549) agreed upon in 1997, the 

five NWS plus Belgium, Germany, Japan 

and Switzerland annually publish data on 

the amount of  civil unirradiated 

plutonium under their control. As of  

December 2021, China and Russia did 

not submit reports declaring their civilian 

plutonium holdings for the previous year. 

China has not submitted a report since 

2017. The United States has submitted a 

2020 report but has not yet submitted a 

2019 report. France and Germany 

reported their holdings of  not only civil 

(http://world-nuclear.org/) provides summaries 
of the current and future plans of civil nuclear 
programs around the world. 
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plutonium but also HEU.127 

Japan’s report submitted to the IAEA was 

based on the annual report, titled “The 

Current Situation of  Plutonium 

Management in Japan,” released on July 9, 

2021, by the Japan Atomic Energy 

Commission (JAEC).128  

Australia, Austria, Brazil, Canada, Chile, 

Egypt, Iran, Kazakhstan, South Korea, 

Mexico, the Netherlands, New Zealand, 

Nigeria, Norway, the Philippines, Poland, 

Saudi Arabia, South Africa, Sweden, 

Turkey and the UAE have either 

publicized the amount of  their fissile 

material holdings, or at least have placed 

their declared nuclear material under 

IAEA safeguards. From this, it may be 

concluded that these states have shown 

clear evidence of  transparency with 

regard to their civil nuclear activities. 

B) Multilateral approaches to the fuel 

cycle 

Several countries have sought to establish 

multilateral approaches to the fuel cycle, 

including nuclear fuel banks, as one way 

to dissuade NNWS from adopting 

indigenous enrichment technologies. 

Austria, Germany, Japan, Russia, the 

United Kingdom, the United States and 

the EU, as well as jointly six countries 

 

127  “2020 Civilian Plutonium Declarations 
Submitted to the IAEA,” IPFM Blog, October 24, 
2021, https:// 
fissilematerials.org/blog/2021/10/2020_civilian_
plutonium_d.html. 

128 Office of Atomic Energy Policy Cabinet Office, 
“The Status of Plutonium Management in Japan—
2020,” July 9, 2021, 
http://www.aec.go.jp/jicst/NC/iinkai/teirei/siry
o2021/siryo21/2_haifu.pdf. 

(France, Germany, the Netherlands, 

Russia, the United Kingdom and the 

United States), have made their respective 

proposals. 

Among those proposals, nuclear fuel 

banks have made actual and concrete 

progress. Subsequent to the establishment 

of  the International Uranium Enrichment 

Centre (IUEC) in Angarsk (Russia) and 

the American Assured Fuel Supply, the 

IAEA LEU Bank in Kazakhstan was 

inaugurated in August 2017.129 The 

IAEA LEU Bank was funded mainly by 

the Nuclear Threat Initiative (NTI), 

Kuwait, Norway, the UAE, the United 

States and the EU.130  

 

  

129 In NTI’s original proposal for a nuclear fuel 
bank, one of the conditions for providing fuel was 
that the country must have renounce the 
possession of facilities related to nuclear fuel cycle. 
However, such a condition was not included for 
neither the Russian center nor the Kazakhstan fuel 
bank. 

130  Approximately $150 million in funds were 
allocated for establishment and operation for the 
next 20 years. 
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Column 5 

An Issue Regarding Australia’s 
Acquisition Nuclear 
Submarines 

Masahiro Kikuchi 

On 15 September 2021, Australia, the 

United Kingdom and the United States 

of  America announced the creation of  an 

enhanced trilateral security partnership 

agreement called “AUKUS” aimed at 

deepening diplomatic ties, security, and 

defense cooperation in the Indo-Pacific 

region. In connection with this, the 

United Kingdom and the United States 

have agreed to support Australia’s 

acquisition of  at least eight conventionally 

armed, attack type nuclear-powered 

submarines. On 22 November, the three 

states signed the Exchange of  Naval 

Nuclear Propulsion Information 

Agreement, which will provide a 

mechanism to access the training and 

education necessary for learning how to 

build, operate and support nuclear-

powered submarines. Australia broke off  

a purchase contract it had signed with 

France in 2016 to obtain normal-type 

submarines and instead made the choice 

to acquire nuclear-powered submarines. 

The NPT prohibits each non-nuclear-

weapon State Party to the Treaty 

(NNWS) to manufacture or otherwise 

acquire nuclear weapons or other nuclear 

explosive devices; and each nuclear-

weapon State Party to the Treaty (NWS) 

to transfer and to assist to NNWS to 

manufacture and acquire the nuclear 

weapons or other nuclear explosive 

devices. However, the NPT excludes 

nuclear-powered military ships such as 

nuclear-powered submarines from the 

targets of  its prohibition. The 

Comprehensive Safeguards Agreement 

(CSA) of  the International Atomic 

Energy Agency (IAEA), which conducts 

verification under the NPT, has also 

excluded nuclear materials in a non-

proscribed military activity—such as 

nuclear fuels in nuclear-powered 

submarines—from its safeguards 

application in Article 14. At the time of  

the CSA’s establishment in 1970, there 

were already concerns about proliferation 

scenarios involving production of  nuclear 

weapons or other nuclear explosive 

devices via nuclear material for non-

proscribed military activities. However, 

for the reasons that (1) attempts to verify 

nuclear fuel might conflict with classified 

military information and (2) there was, at 

the time, no NNWS which possessed a 

nuclear-powered submarine, the Article 

14 of  the CSA was agreed that the IAEA 

and the State which requires no 

application of  safeguards to a non-

proscribed military activities should make 

an Arrangement which shall identify the 

period or circumstance during which 

safeguards will not be applied, but that in 

any event, safeguards provided for in the 

CSA shall again apply as soon as the 

nuclear material is reintroduced into a 

peaceful nuclear activity. 

To this point, no state has yet invoked the 

provisions of  Article 14 of  the CSA, but 

there were cases in which Canada and 
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Brazil explored the possibility of  applying 

Article 14 to their non-proscribed military 

activities. In the late 1980s, Canada 

approached the IAEA to ask for an 

exemption from Article 14 with the hope 

of  making arrangements to export its 

uranium to an NWS for enrichment and 

processing so that it could be reimported 

as fuel for Canadian nuclear submarines. 

The IAEA and Canada discussed the 

point at which the nuclear material would 

be withdrawn from safeguards. 

However—regarding the timing of  the 

exemption—the IAEA was unable to 

reconcile Canada’s argument that the 

exemption should be granted when the 

nuclear material to be exported exists in 

within its own borders with the IAEA’s 

argument that it should be granted shall 

at the time of  transfer out of  Canada due 

to discrepancy in Canada’s inventory 

level, and the talks were suspended with 

no arrangement concluded. On the other 

hand, Brazil—which has explored the 

possibility of  obtaining nuclear-powered 

submarines—has been developing a land-

based prototype reactor under IAEA 

safeguards, but the project has been 

confronted with numerous delays in the 

domestic fuel cycle for conversion, 

enrichment, and fabrication of  fuel 

elements to be used with the submarine. 

As such, Brazil has not yet approached 

the IAEA to initiate the discussion on 

invoking the non-application of  

safeguards to nuclear material for use in a 

non-proscribed military activity. 

If  Australia proceeds with its goal of  

acquiring nuclear-powered submarines, 

the proliferation risks—such as nuclear 

material diversion from naval fuel 

programs which are not subject to the 

IAEA safeguards by the application of  

the Article 14 of  the CSA—must be 

considered. Generally, a small-size reactor 

which is loaded in submarines uses high 

enriched uranium (HEU) for convenience 

of  efficiency of  power generation and the 

ability to operate for long stretches at a 

time without refueling. Australia needs to 

construct a uranium enrichment facility to 

supply the necessary amount of  HEU to 

eight nuclear-powered submarines under 

stable conditions. Currently, Australia 

does not have such a uranium enriched 

facility. Several uranium enrichment 

plants have been already constructed and 

operated as commercial facilities in 

several NNWSs. The uranium enrichment 

technologies employed here are 

fundamentally similar to those at a facility 

which produces HEU for fuels in nuclear-

powered submarines. Their differences lie 

in the fact that uranium enrichment levels 

vary depending the intended purpose, as 

well as the presence of  the IAEA 

safeguards, which apply to HEU 

produced in uranium enrichment facilities 

in NNWSs. If  Australia does not have its 

own peaceful nuclear fuel cycle including 

plans of  electric power generation and 

instead constructs a uranium enrichment 

facility for the purpose of  producing 

HEU to be used in nuclear-powered 

submarines, the HEU produced in the 

facility will not be subject to the IAEA 

safeguards according to Article 14 of  the 

CSA.  

If  Australia and the IAEA were to reach 

an agreement that excludes nuclear 
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materials used in nuclear submarines 

from the verification safeguards, this 

could set a precedent by which other 

NNWSs possessing uranium enrichment 

facilities might seek to obtain nuclear-

powered combat vessels—including 

submarines—and to pursue new military 

uses of  nuclear weapons for purposes 

other than the nuclear weapons 

prohibited by the NPT. Worse still, this 

could potentially open a loophole in CSA 

that could be exploited by NNWSs to 

divert nuclear materials to be used in the 

development of  nuclear bombs. 

The IAEA secretariat stated that it is 

ready to discuss possible safeguards 

implementation with the AUKUS parties 

within the existing legal framework, and 

has demanded that said parties fulfill their 

reporting obligation under the respective 

safeguards agreements and additional 

protocols. Further developments arising 

from these discussions will be monitored 

with great interest. 

Masahiro Kikuchi: Former Board Member, Nuclear 

Material Control Center 
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Chapter 3 

Nuclear Security1 

(1) Physical Protection of Nuclear 

Materials and Facilities 

A) Nuclear Materials 

“Nuclear security” means “the prevention 

of, detection of, and response to, criminal 

or intentional unauthorized acts involving 

or directed at nuclear material, other 

radioactive material, associated facilities, 

or associated activities.”2 

On the subject of  physical protection, a 

major element of  nuclear security 

measures, the latest version of  the IAEA’s 

“Nuclear Security Recommendations on 

Physical Protection of  Nuclear Material 

and Nuclear Facilities,” also known as 

INFCIRC/225/Rev.5, was published in 

2011 as its Nuclear Security Series No. 13. 

It recommends that requirements for 

physical protection “should be based on a 

graded approach, taking into account the 

current evaluation of  the threat, the 

relative attractiveness, the nature of  the 

nuclear material and potential 

consequences associated with the 

unauthorized removal of  nuclear material 

and with the sabotage against nuclear 

material or nuclear facilities.”3 

As shown in Table 3-1, the type of  

 

1 This chapter is authored by Junko Horibe. In 
writing this chapter, the corresponding chapter of 
the Hiroshima Report 2020 written by Sukeyuki 
Ichimasa was referenced. 

2  IAEA, “Nuclear Security Series Glossary 
Version 1.3 (November 2015) Updated,” p. 18. 

nuclear material itself  is the primary 

factor for determining the physical 

protection measures against unauthorized 

removal. The different types of  nuclear 

material are categorized in terms of  

element, isotope, quantity, and irradiation. 

This categorization then forms the basis 

for a graded approach to protection 

against unauthorized removal of  

“attractive” nuclear material that could be 

used in a nuclear explosive device, which 

itself  depends on the types of  nuclear 

material, isotopic composition, physical 

and chemical form, degree of  dilution, 

radiation level, and quantity.4 

Weapons-grade fissile materials are 

generally thought to be attractive to 

terrorists who are looking to produce 

nuclear explosive devices. Therefore, 

these materials require high-level 

protection measures. In this regard, the 

amount of  weapon-usable nuclear 

materials as well as the number of  

facilities that contain such materials in a 

country are considered to be one of  the 

important indicators for assessing that 

state’s efforts in enhancing nuclear 

security. 

Table 3-2, which is based on various 

open-source information, shows the 

estimated amount of  weapons-usable 

fissile materials held by the countries 

surveyed for this report. While stocks of  

3 IAEA, “Nuclear Security Series No.13 Nuclear 
Security Recommendations on Physical Protection 
of Nuclear Material and Nuclear Facilities 
(INFCIRC/225/Rev.5),” 2011, paragraph 3.37. 

4 INFCIRC/225/Rev.5, paragraph 4.5. 
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Highly Enriched Uranium (HEU) for 

civilian use is in decrease, those of  

separated plutonium for civilian use is 

increasing.  

The following surveyed countries, not 

included in Table 3-2, are also assumed to 

possess highly enriched uranium (HEU) 

 

5  “Countries: Non-nuclear Weapon States,” 
International Panel on Fissile Material, August 31, 
2021, 
https://fissilematerials.org/countries/others.html

; “Materials: Highly Enriched Uranium,” 
International Panel on Fissile Material, May 22, 
2020, 
http://fissilematerials.org/materials/heu.html; 
National Nuclear Security Administration, 
“Kazakhstan and U.S. Cooperate to Eliminate 
Highly Enriched Uranium in Kazakhstan,” 
September 22, 2020, 
https://www.energy.gov/nnsa/articles/kazakhsta
n-and-us-cooperate-eliminate-highly-enriched-
uranium-kazakhstan. 

6 INFCIRC/912/Add.4, March 5, 2020. 

7  “Civilian HEU: Who Has What?” Nuclear 
Threat Initiative, October 2019, 
https://media.nti.org/ documents/ 

as of  November 2021. 

➢ More than 1 metric ton (category I is 5 

kg and more): Kazakhstan 

(approximately 10,000kg, irradiated)5 

➢ 1 kg or more: Australia (2.726 kg 

unirradiated, 0.02 kg irradiated)6, 

Canada (less than 838kg)7, Iran (17.7 

kg)8, the Netherlands (approximately 

heu_who_has_what.pdf; “Canada, USA Complete 
Used Fuel Return,” World Nuclear News, February 
13, 2020, https://world-nuclear-
news.org/Articles/Canada,-USA-complete-used-
fuel-return; “CNL Completes Repatriation of 
HEU Target Residue Material to United States,” 
Canadian Nuclear Laboratories, January 26, 2021, 
https://www.cnl.ca/cnl-completes-repatriation-
of-heu-target-residue-material-to-united-states/; 
Canadian Nuclear Safety Commission, “Highly 
Enriched Uranium in Canada,” February 19, 2021, 
https://nuclearsafety.gc.ca/eng/reactors/research
-reactors/nuclear-facilities/chalk-river/highly-
enriched-uranium-in-canada.cfm. 

8  IAEA, “Verification and Monitoring in the 
Islamic Republic of Iran in light of United Nations 
Security Council Resolution 2231 (2015): Report by 
the Director General,” GOV/2021/51, November 
17, 2021. 

Table 3-1: Categorization of nuclear material 

Material Form 
Category I 

 High 
Category II 

Attractiveness→ 

Category III 
Low 

1. Plutonium Unirradiated ≧2kg 2kg＞ ＞500g 500g≧ ＞15g 

2. Uranium-235 

Unirradiated 

－Uranium enriched to 

20% or more 

－Uranium enriched to 

10% but less than 20%  

－Uranium enriched above 

natural, but less than 10%  

≧5kg 

 
 

------ 
 
 

------ 

5kg＞ ＞1kg 

 
 

≧10kg 

 
 

------ 

1kg≧ ＞15g 

 
 

10kg＞ ＞1kg 

 
 

≧10kg 

3. Uranium-233 Unirradiated ≧2kg 2kg＞ ＞500g 500g≧ ＞15g 

4. Irradiated fuel    

Depleted or natural 
uranium, thorium or low 
enriched fuel (less than 
10% fissile content) 

 

 
Source: IAEA, “IAEA Nuclear Security Series No. 13 Nuclear Security Recommendations on Physical Protection of Nuclear Material and Nuclear 
Facilities (INFCIRC/225/Revision 5),” 2011. This table was originally shown in the Hiroshima Report - Evaluation of Achievement in Nuclear 
Disarmament, Non-Proliferation and Nuclear Security: 2014, March 2014, p.55. 
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600 kg), Norway (less than 1 kg  
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Table 3-2: Stockpiles of weapon -usable nuclear material (2021 estimate) 

 
China France Russia U.K. U.S. India Israel 

Total stock of HEU***  14±3 30±6 678±120 22.6 562 5.2±1.8 0.3 

 ・in weapons 5.2 6 90 3.6  0  

 ・in retired weapons   40 0.4    

 ・available for weapons 8.8 20 510 15   0.3 

 ・military, not available for weapons    0.7  4.4  

 ・not available for military use      83   

 ・in civilian use   5.3 6 0.7       

Total stock of Plutonium 2.9±0.6 85.4 191±8 119.3 87.8 7.87 0.98±0.13 

 ・in weapons 1 1.2 18 0.72 15 0.57 0.5 

 ・in retired weapons   8 0.08 10   

 ・available for weapons 1.9 4.8 62 2.4 13.4  0.42 

 ・military, not available for weapons      6.9  

 ・not available for military use    40  41.4   

 ・in civilian use 0.0409  79.4* 63 116.1* 8 0.4   

 
Pakistan Belgium Germany Japan Switzerland N. Korea Others 

Total stock of HEU*** 3.9±0.4 0.7-0.727 1.30 1.75 0 0.5 
11.253-
11.28 

 ・in weapons 3.9±0.4 0 0 0 0   0 

 ・in retired weapons  0 0 0 0  0 

 ・available for weapons  0 0 0 0 0.5 0 

 ・military, not available for weapons  0 0 0 0  0 

 ・not available for military use   0 0 0 0  0 

 ・in civilian use   0.7-0.727 1.3 1.75 0   
11.253-
11.28 

Total stock of Plutonium 0.41±0.1 < 0.05 0 46.1 < 0.002 0.04 3.948  

 ・in weapons 0.41±0.1 0 0 0 0  0 

 ・in retired weapons  0 0 0 0  0 

 ・available for weapons  0 0 0 0 0.04 0 

 ・military, not available for weapons  0 0 0 0  0 

 ・not available for military use   0 0 0 0  0 

 ・in civilian use   <0.05 0 46.1** <0.002    3.948 

Unit: metric tons [Blanks indicate that there is no information available, and details are unknown.] 
* Figures do not include materials belonging to other countries. ** Breakdown of 46.1 tons: 8.9 tons within Japan, 37.2 tons outside of Japan. 
***There is an increase in data due to the use of information sources different from those of Hiroshima Report 2021, but when comparing the data 
of information sources available every year, the overall stocks of HEU is on a downward trend. 
Source: In the preparation of this table, HEU and plutonium holdings (inferred) of each country shown in the following documents were 
referenced individually. It should be noted that, with respect to consumer plutonium, it describes only those unirradiated. 
Moritz Kütt, Zia Mian and Pavel Podvig, “Global Stock and Production of Fissile Materials, 2020,” in SIPRI Yearbook 2021, Stockholm Peace 
Research Institute, 2021, pp. 406-408; Pavel Podvig and Ryan Snyder, “Watch Them Go: Simplifying the Elimination of Fissile Materials and 
Nuclear Weapons,” UNIDIR, 2019, https://www.unidir.org/files/publications/pdfs/watch-them-go-simplifying-the-elimination-of-fissile-
materials-and-nuclear-weapons-en-817.pdf, p. 9; INFCIRC/549/Add.5/25 (France), September 21, 2021; INFCIRC/549/Add.9/22 (Russia), 
December 8, 2020; INFCIRC/549/Add.8/24 (United Kingdom), October 13, 2021; INFCIRC/549/Add.6/23 (United States), October 15, 2021; 
INFCIRC/549/Add.3/20 (Belgium), June 16, 2021; INFCIRC/549/Add.2/24 (Germany), September 30, 2021; INFCIRC/549/Add.1/24 
(Japan), August 16, 2021; INFCIRC/549/Add.4/25 (Switzerland), March 5, 2021; “China’s Fissile Material Production and Stockpile New IPFM 
report,” IPFM Blog, August 31, 2021, https://fissilematerials.org/countries/china.html; International Panel on Fissile Materials, “Fissile Materials 
Stocks,” International Panel on Fissile Materials, September 4, 2021, http://fissilematerials.org/. 
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unirradiated, 3kg irradiated)9, and 

South Africa (approximately 700 kg 

unirradiated)10 

➢ Less than 1 kg: Syria 

As a result of  efforts made by the Global 

Threat Reduction Initiative (GTRI), the 

number of  countries that have completely 

removed HEU has increased in recent 

years. The surveyed countries that have 

achieved complete removal of  HEU are 

the following 12 countries: Austria, Brazil, 

Chile, Indonesia, South Korea, Mexico, 

Nigeria, the Philippines, Poland, Sweden, 

Switzerland and Turkey.11 

B) Radioactive Material 

Ensuring the security of  radioactive 

material and radioactive sources, in 

particular, is another important issue. For 

example, the Ministerial Declaration the 

IAEA International Conference on 

Nuclear Security 2020 (ICONS 2020) 

expressed their commitment to 

“maintaining effective security of  

radioactive sources throughout their life 

cycle, consistent with the objective of  ‘the 

 

9 INFCIRC/912/Add.3, August 19, 2019, p. 3. 

10 “Civilian HEU: South Africa,” Nuclear Threat 
Initiative, July 1, 2019, 
https://www.nti.org/analysis/ articles/civilian-
heu-south-africa/. 

11 “Materials: Highly Enriched Uranium.” 

12  “Ministerial Declaration,” ICONS 2020, 
February 2020, p. 2. 

13  IAEA, “List of States Expressing a Political 
Commitment,” September 15, 2021, 
https://nucleus-new.iaea.org/sites/ns/code-of-
conduct-radioactive-
sources/Documents/Status_list%2015%20Septe
m ber%20%202021.pdf. 

14  IAEA, “A Process for the Sharing of 
Information as to States’ Implementation of the 

Code of  Conduct on the Safety and 

Security of  Radioactive Sources’ and its 

supplementary guidance documents.”12 

This Code of  Conduct was published by 

the IAEA in January 2004, and 140 

countries have made a political 

commitment to implement the Code, as 

of  September 2021.13 All the surveyed 

countries, except North Korea, have 

already made such a commitment. The 

Code of  Conduct is not a legally binding 

instrument, but rather involves convening 

a meeting every three years “to report on 

progress, exchange lessons learned, and 

discuss areas in need of  improvement.” It 

provides a platform for those countries 

that have made a commitment to conduct 

a wide-ranging exchange of  information 

concerning the national implementation 

of  the Code.14 

In 2021, the following relevant efforts 

were made to strengthen the security of  

radioactive materials at the international 

level. The IAEA “continued its project 

focused on enhancing national regulatory 

Code of Conduct on Safety and Security of 
Radioactive Sources and Its Associated Guidance 
on the Import and Export of Radioactive Sources,” 
https://www-ns.iaea.org/downloads/rw/code-
conduct/code-formalized-process-english.pdf. At 
the last meeting, which took place in 2019, the 
IAEA noted the following three areas where 
improvement is remained necessary: an 
independent regulatory body, control of 
radioactive sources, and radioactive sources out of 
regulatory control. IAEA, “Wider Implementation 
of IAEA Code of Conduct to Enhance Safety and 
Security: Review Meeting Concludes,” June 11, 
2019, https://www.iaea.org/ 
newscenter/news/wider-implementation-of-iaea-
code-of-conduct-to-enhance-safety-and-security-
review-meeting-concludes. 
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infrastructure for radiation safety and 

security of  radioactive material in Africa, 

with a total of  38 participating States.”15 

“As part of  this project, two virtual 

regional workshops on policy and strategy 

for the safety and security of  radioactive 

material were held, in March 2021 for 

English-speaking African States and in 

April 2021 for French-speaking African 

States.”16 In addition, at the IAEA, 

preparations are underway for the 

International Conference on the Safety 

and Security of  Radioactive Sources, 

which is scheduled to take place in June 

2022 in Vienna “to foster the exchange 

of  experiences and anticipated future 

developments related to establishing and 

maintaining a high level of  safety and 

security of  radioactive sources 

throughout their life cycle.”17 

As for efforts made by the surveyed 

countries in 2021, IAEA physical 

protection projects to secure radioactive 

material in fixed applications in Egypt 

and Pakistan were carried out.18 Also, an 

IAEA project for the removal of  high 

activity disused sources to secure the 

 

15  IAEA, Nuclear Security Report 2021, 
GOV/2021/35-GC(65)/10, July 20, 2021, p. 17. 

16 Ibid. 

17  “International Conference on the Safety and 
Security of Radioactive Sources- Accomplishments 
and Future Endeavours, 20-24 June 2022, Vienna, 
Austria,” IAEA, 
https://www.iaea.org/events/safety-security-
radioactive-sources-2022. 

18 IAEA, Nuclear Security Report 2021, p. 17. 

19 Ibid. 

20  “NNSA Launches Radiological Security 
Initiative in 100 U.S. Cities,” NuclearNewswire, 
September 3, 2021, 

management of  disused sources was 

carried out in Chile.19 Moreover, in 

September, the United States has 

launched a radiological security project 

known as the “RadSecure 100 Initiative.” 

This initiative “will focus on removing 

radioactive material from facilities (where 

feasible) and improving security at the 

remaining facilities located in 100 

metropolitan areas throughout the United 

States.”20  

C) Nuclear Facilities 

Nuclear facilities that could be a target of  

sabotage which may incur potential 

serious radiological consequences include 

1) nuclear power plants, 2) research 

reactors, 3) uranium enrichment facilities, 

4) reprocessing facilities, and spent fuel 

storage facilities. As of  December 2021, 

there were 440 (-2) reactors operating 

worldwide, 56 (+4) under construction, 

99 (-1) being planned, and 325 (-1) 

proposed to be built. (Numbers in 

parentheses above and below indicate the 

increase or decrease compared with the 

previous year.)21 

With respect to research reactors,22 as of  

https://www.ans.org/news/article-3217/nnsa-
launches-radiological-security-initiative-in-100-us-
cit ies/; Mary Ann Hurtado, “U.S. Advances 
Nuclear Security Goals,” Arms Control Today, 
October 2021. 

21  “World Nuclear Power Reactors & Uranium 
Requirements,” World Nuclear Association, 
December 2021, https://world-
nuclear.org/information-library/facts-and-
figures/world-nuclear-power-reactors-an d-
uranium-requireme.aspx. 

22  On the security of research reactors, the Co-
Presidents’ Report of ICONS 2020 notes that when 
discussing approaches for risk assessment at 
research reactors, “explicit consideration of cyber 
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November 2021, there were a total of  842 

(-4) worldwide. Below is the breakdown 

of  the status of  the 842 research reactors: 

➢ Operational: 220 (-2)23  

➢ Temporary Shutdown: 15 (+1) 

➢ Under Construction: 11 (±0) 

➢ Planned: 14 (-3) 

➢ Extended Shutdown: 13 (±0) 

➢ Permanent Shutdown: 58 (±0) 

➢ Decommissioned: 446 (±0) 

➢ Under Decommissioning: 65 (±0) 

(Numbers in parentheses above and below 

indicate the increase or decrease compared 

with the previous year)24. 

Regarding HEU spent fuel assemblies at 

research reactors, there are 20,596 

enriched to levels above 20%. Nine 

thousand four hundred and sixty-five out 

of  20,596 are enriched to levels at or 

above 90%. This number is 67 less 

compared to the previous year.25 In 

terms of  geographical distribution, 

10,627 HEU spent fuel assemblies are 

currently stored in Eastern Europe, 4,206 

in Western Europe, 3,492 in Asia, 1,614 

in North America, 572 in Africa and the 

Middle East, and 85 in Latin America.26 

The aforementioned reduced 67 were 

previously stored in Western Europe. 

This state of  affairs shows that 

 

and insider risks could be useful.” “Co-Presidents’ 
Report,” p. 11. 

23  Out of 220 reactors, 171 of these were 
constructed with an HEU core. Seventy-one HEU 
fuel reactors have been converted to LEU since 
1978. Twenty-eight that were HEU-fueled have 
been shut down, another 72 are still powered by 
HEU, mostly for scientific reasons. Laura Gil, 
“Countries Move Towards Low Enriched Uranium 
to Fuel Their Research Reactors,” IAEA Bulletin, 
November 2019, Vol. 60-4, pp. 26-27. 

strengthening preventive measures for 

sabotage against research reactor facilities 

remains of  vital importance. HEUs for 

military use accounts for approximately 

90% of  the HEUs in the world and it is 

important to ensure nuclear security of  

HEUs not only for civilian use but also 

for military use. 

Uranium enrichment and reprocessing 

facilities are regarded as particularly 

“attractive” for malicious actors, such as 

terrorists who may seek to make nuclear 

explosive devices. Table 3-3 shows the 

presence of  uranium enrichment and 

reprocessing facilities as well as nuclear 

power plants and research reactors in the 

countries surveyed. 

24  IAEA, “Research Reactor Data Base,” 
https://nucleus.iaea.org/RRDB/RR/ReactorSear
ch.aspx?rf=1. 

25 IAEA, “Worldwide HEU and LEU Assemblies 
by Enrichment,” https://nucleus.iaea.org/RRDB/ 
Reports/Container. aspx?Id=C2. 

26 IAEA, “Regionwise distribution of HEU and 
LEU,” https://nucleus.iaea.org/RRDB/Reports/ 
Container.aspx?Id=C1. 
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Table 3-3: Nuclear facilities 

  
Nuclear Power 

Plant(s) Research Reactor(s) 
Uranium Enrichment 

Facility/Facilities 
Reprocessing 

Facility/Facilities 

China 〇 〇 〇(b) 〇 

France 〇 〇 〇 〇 

Russia 〇 〇 〇 〇(b) 

U.K. 〇 〇 〇 〇 

U.S. 〇 〇 〇 〇 

India 〇 〇 ○(a) ○(b) 

Israel  〇  〇(a) 

Pakistan 〇 〇 ○(a) ○(a) 

Australia  〇   

Austria  〇   

Belgium 〇 〇   

Brazil 〇 〇 〇  

Canada 〇 〇   

Chile  〇   

Egypt  〇   

Germany 〇 〇 〇  

Indonesia  〇   

Iran 〇 〇 〇  

Japan 〇 〇 〇 △(e) 

Kazakhstan △(d) 〇   

South Korea 〇 〇   

Mexico 〇 〇   

Netherlands 〇 〇 〇  

New Zealand     

Nigeria  〇   

Norway  △(d)   

Philippines  △(c)   

Poland  〇   

Saudi Arabia  △(c)   

South Africa 〇 〇   

Sweden 〇 △(d)   

Switzerland 〇 〇   

Syria  〇   

Turkey △(c) 〇   

UAE 〇    

North Korea  〇(a) ○ 〇(a) 

 

○: Currently in operation   △: Not-in operation 

(a) Military use (b) Military and civilian use (c) Under construction (d) Under shut down and decommissioning (e) Under test operation  
 
Sources: IAEA, “Power Reactor Information System,” https://pris.iaea.org/pris/; IAEA, “Research Reactor Database”; “Facilities: Enrichment 
facilities,” International Panel on Fissile Materials, May 17, 2020; “Facilities: Reprocessing Plants,” International Panel on Fissile Materials, 
September 4, 2021; “Processing of Used Nuclear Fuel,” World Nuclear Association, December 2020; Julia Masterson, “North Korea Continues 
Uranium Enrichment,” Arms Control Today, October 2020; David E. Sanger, William J. Broad and Choe Sang-Hun, “Biden Is Facing an Uneasy 
Truth: North Korea Isn’t Giving Up Its Nuclear Arsenal,” New York Times, May 20, 2021. 
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In relation to sabotage against nuclear 

facilities, several relevant incidents 

involving Unmanned Aerial Vehicles 

(drones) have been occurring in recent 

years.27 While drones have been utilized 

more frequently for purposes such as 

inspections, the potential threat they pose 

to nuclear security threat has also 

increased. In June 2021, for example, 

while Iran’s Atomic Energy Agency said 

that an attack on one of  its facilities had 

been foiled, with no structural damage to 

the site, it was reported that a nuclear 

facility near the city of  Karaj was attacked 

by a small drone.28 Further, Israeli media 

reported that “the attacked site was likely 

one of  Iran’s centrifuge manufacturing 

sites” for producing enriched uranium 

and the facility was damaged.29 In 

addition, in the United States, several 

small drones flew around a restricted area 

at Palo Verde Nuclear Power Station, 

known as the largest nuclear power 

station in the country, and were circling 

the site for more than an hour and a half  

on two successive nights in September 

2019. No physical damage was incurred. 

 

27 Incidents related to the drone threat since 2014, 
see Jae San Kim, “A Study on the Possibility of 
Unmanned Aerial Vehicles (UAV)’ Threat in 
Nuclear Facilities,” Transactions of the Korean 
Nuclear Society Annual Meeting, Goyang, Korea, 
October 22-25, 2019.  

28  Farnaz Fassihi and Ronen Bergman, “Iran 
Atomic Agency Says It Thwarted Attack on a 
Facility,” New York Times, June 23, 2021. 

29  Yonah Jeremy Bob and Tzvi Joffre, “Iran 
Nuclear Centrifuge Facility Substantially Damaged 
in Attack-Sources,” Jerusalem Post, June 24, 2021. 

30 David Hambling, “‘Drone Swarm’ Invaded Palo 
Verde Nuclear Power Plant Last September-Twice,” 
Forbes, July 30, 2020; Tyler Rogoway and Joseph 
Trevithick, “The Night A Mysterious Drone 

While some suspect the flight was for a 

reconnaissance purpose, it remains 

unknown who carried it out and why.30  

Furthermore, in the United States, it was 

reported in November 2021 that two 

drones approached a power substation in 

Pennsylvania in July 2020. It was highly 

likely that they attempted to disrupt the 

operation of  the substation.31 It was said 

that “this incident constitutes the first 

known instance of  a modified and 

uncrewed aircraft system being used to 

‘specifically target’ energy infrastructure 

of  the United States.”32 This case shows 

again that drone threat against critical 

infrastructure, possibly including nuclear 

facilities, is real. 

Concerning the discussion on the threat 

of  drones, the U.S. Nuclear Regulatory 

Commission (NRC) concluded in an 

unclassified technical analysis report 

published in October 2019 that nuclear 

power plants “do not have any risk-

significant vulnerabilities that could be 

exploited” by attacks using commercially 

available drones that would result in 

Swarm Descended on Palo Verde Nuclear Power 
Plant,” The Warzone, July 29, 2020. 

31 “Intelligence Bulletin Reveals Potential Plot to 
Disrupt US Electrical Grid,” ABC News, https:// 
abcnews.go.com/WNT/video/intelligence-
bulletin-reveals-potential-plot-disrupt-us-
electrical-80961140; Joseph Trevithick, “Likely 
Drone Attack On U.S. Power Grid Revealed In 
New Intelligence Report (Updated),” The Warzone, 
November 4, 2021. In 2019, an oil facility in Saudi 
Arabia was attacked by a military drone. “Saudi 
Arabia Oil Facilities Ablaze after Drone Strikes,” 
BBC, September 14, 2019. 

32 “A Drone Tried to Disrupt the Power Grid. It 
Won’t Be the Last,” WIRED, November 5, 2021. 
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“radiological sabotage” or theft of  

“special nuclear material (essentially, 

reactor fuel).”33 The report also 

concluded that “any information an 

adversary could glean from overhead 

surveillance using drones is already 

accounted for in the NRC’s design-basis 

threat (DBT), which assumes adversaries 

have insider information about the plant 

and its operations.”34 In the meantime, 

the report also said the NRC would 

continue evaluating the impact of  drone 

technologies.35 

There are also concerns about the 

potential for “adversarial attacks” 

involving small unmanned aircraft and 

the need for defenses against them. A 

case in point was a largely undisclosed 

incident involving a swarm of  drones on 

successive September evenings in 2019 at 

America’s most powerful nuclear plant, 

the Palo Verde Nuclear Generation 

Station located west of  Phoenix, Arizona. 

According to a newspaper report about 

the incident, lower-end and lower-

performance drones have become 

weaponized to an increasingly remarkable 

 

33  Kelsey Davenport, “NRC Will Not Require 
Drone Defenses,” Arms Control Today, December 
2019, https://www. armscontrol.org/act/2019-
12/news-briefs/nrc-not-require-drone-defenses; 
“Drones and Nuclear Power Plant Security,” The 
United States Nuclear Regulatory Commission, 
November 4, 2020, https://www.nrc.gov/ 
reading-rm/doc-collections/fact-sheets/fs-drone-
pwr-plant-security.html. “NRC decided not to 
require drone defenses at nuclear plants, asserting 
that small drones could not damage a reactor or 
steal nuclear material.” Hambling, “‘Drone Swarm’ 
Invaded Palo Verde Nuclear Power Plant Last 
September-Twice.” 

34 “Drones and Nuclear Power Plant Security.” 

degree in recent years.36 Other reports 

pointed out that drones “would use their 

ability to strike pinpoint targets to hit 

control systems and fail safes.”37 In light 

of  such circumstances, there is a clear 

need to strengthen security measures 

against drone threats assuming various 

scenarios. 

In addition to the drone threat, concerns 

over cyber-attacks against nuclear 

facilities have risen. It was reported that 

there were 23 cases of  cyber-attack cases 

in the quarter of  a century since 1990,38 

and the number has been increasing. Also, 

the frequency of  such attacks has 

increased since 2010.39 In April 2021, an 

explosion caused a power outage at a 

nuclear facility in Natanz, Iran. The 

Iranian Atomic Energy Agency said the 

case was a “destructive operation” and a 

“nuclear terrorism,” while Israeli media 

reported that it was a cyber-attack by 

Israel.40 In addition, in May 2021, there 

was a cyber-attack on the South Korean 

Atomic Energy Research Institute 

(KAERI). The attack took advantage of  a 

vulnerability in the Virtual Private 

35 Ibid. 

36  Rogoway and Trevithick, “The Night A 
Mysterious Drone Swarm Descended On Palo 
Verde Nuclear Power Plant.” 

37 Hambling, “‘Drone Swarm’ Invaded Palo Verde 
Nuclear Power Plant Last September-Twice.” 

38 Ibid., pp. 10-15. 

39 See Alexandra Van Dine, Michael Assante and 
Page Stoutland, “Outpacing Cyber Threats: 
Priorities for Cybersecurity at Nuclear Facilities,” 
Nuclear Threat Initiative, 2016, pp. 9-15. 

40  Yonah Jeremy Bob, Lahav Harkov and Tzvi 
Joffre, “Mossad Behind Attack on Iran’s Natanz 
Nuclear Facility,” Jerusalem Post, April 13, 2021. 
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Network (VPN) system and multiple 

unauthorized IP address accessed the 

KAERI internal network.41 Furthermore, 

in May 2021, Japan’s Nuclear Regulation 

Authority (NRA) announced that cyber-

attacks had been carried out on the NRA’s 

internal network since 2019, and 

intrusions were repeated until October 

2020 when they were detected. More than 

250 IDs and passwords were stolen in the 

process.42 Also, although this is not a case 

at nuclear facility, in May 2021, there was 

a cyber-attack using ransomware against 

one of  the largest oil pipelines in the 

United States.43 

So far, there have been no cyber-attacks 

resulting in radiation effects, but as 

shown above, the cyber threat against 

nuclear facilities is real. The threat is 

complex and diversified, and thus 

strengthening measures for information 

security and computer security has 

become an even more important issue 

than ever before.44 

 

41 Rebecca Klapper, “North Korea Likely Culprit 
in Cyberattack on South Korea’s Atomic Energy 
Institute,” Newsweek, June 21, 2021, 
https://www.newsweek.com/north-korea-likely-
culprit-cyberattack-south-koreas-atomic-energy-
institute-1602625. 

42 “Cyberattacks on NRA, 250 passwords stolen,” 
Asahi Shimbun Digital, May 20, 2021, 
https://digital.asahi. 
com/articles/ASP5N5JR0P5NULBJ012.html. (in 
Japanese) 

43  Veronica Stracqualursi, Geneva Sands and 
Arlette Saenz, “Cyberattack Forces Major US Fuel 
Pipeline to Shut Down,” CNN, May 8, 2021. 

44  The Ministerial Declaration of ICONS 2020 

(2) Status of Accession to Nuclear 

Security and Safety-Related 

Conventions, Participation in 

Nuclear Security-Related 

Initiatives, and Application to 

Domestic Systems  

A) Accession status to nuclear 

security-related conventions  

Since the 9/11 attacks in the United 

States in 2001, terrorist attacks on nuclear 

power plants have been recognized as a 

real threat. Accordingly, ongoing work 

has focused not only on nuclear security, 

but also on overlapping areas, including 

nuclear safety to prevent accidents at 

nuclear power plants, as well as military 

diversion of  peaceful uses of  nuclear 

energy.45 As part of  this effort, the IAEA 

published “The Nuclear Safety and 

Nuclear Security Interface: Approaches 

and National Experiences (Technical 

Reports Series No. 1000)” in March 

2021.46 This technical report covers the 

following six topics: legal and regulatory 

framework; nuclear installations; 

radioactive sources and associated 

facilities and activities; management 

recognizes “the threats to computer security and 
from cyber-attacks at nuclear related facilities, as 
well as their associated activities including the use, 
storage and transport of nuclear and radioactive 
materials,” and calls on IAEA Member States to 
“strengthen protection of sensitive information 
and computer-based systems, and encourage the 
IAEA to continue to foster international 
cooperation and to assist Member States, upon 
request, in this regard.” “Ministerial Declaration,” 
p. 1. 

45 International Nuclear Safety Group, “INSAG-
24: The Interface Between Safety and Security at 
Nuclear Power Plants,” IAEA, 2010. 

46 IAEA, Nuclear Security Report 2021, p. 15. 
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systems and nuclear safety and nuclear 

security culture; emergency preparedness 

and response; and cross-cutting aspects.47 

This section examines the accession 

status of  the surveyed countries to 

international conventions related to 

nuclear security and safety, namely: the 

Convention on the Physical Protection of  

Nuclear Material (CPPNM); the 

Amendment to the CPPNM (CPPNM/ 

A); the International Convention for the 

Suppression of  Acts of  Nuclear 

Terrorism (ICSANT); the Convention on 

Nuclear Safety (Nuclear Safety 

Convention); the Convention on Early 

Notification of  a Nuclear Accident; the 

Joint Convention on the Safety of  Spent 

Fuel Management and on the Safety of  

Radioactive Waste Management; and the 

Convention on Assistance in the Case of  

Nuclear Accident or Radiological 

Emergency. 

Some, if  not all, of  these nuclear safety-

related conventions have provisions on 

physical protection measures from the 

perspective of  safety. As these measures 

can also serve for nuclear security 

purposes, those nuclear safety-related 

 

47  IAEA, “The Nuclear Safety and Nuclear 
Security Interface: Approaches and National 
Experiences,” Technical Report Series No. 1000, 
March 2021. In the section on Cross-cutting 
aspects, regarding some of the future 
developments in technology and the latest changes 
in risks relating to the interface between nuclear 
safety and nuclear security that may impact the 
interface and where the production of further 
guidance may be necessary, the report lists new 
nuclear power plant technologies such as small 
modular reactors and medium seized reactors, 
insider threat, and falsification of documents. 

48  The CPPNM is the only legally binding 
undertaking in the area of physical protection of 

conventions are regarded as nuclear 

security-related conventions in this 

report. Table 3-4 shows the adherence 

status of  each surveyed country to the six 

conventions mentioned above. 

The latest status of  international 

conventions related to nuclear security are 

as follows: 

➢ CPPNM (Entry into Force: 1987)48 

State Parties: 164 (as of  Sep. 2021) 

- New Adherents: Republic of  Congo 

and Zimbabwe 

- Two or three countries have joined 

the CPPNM every year since 2016, 

with the exception of  2017. The 

continuous increase in adherence has 

been maintained. 

➢ CPPNM/A (EIF: 2016)49 

- Ratifications: 127 (as of  Sep. 2021) 

- New Adherents: the Philippines and 

Rwanda 

- New ratifications: 15 in 2016, 7 in 

2017, 3 in 2018, and 5 in 2019, and 2 

in 2020. Ratifications have been 

consistently increasing. However, the 

number in 2021 is the lowest to date, 

the same as 2020. 

nuclear material. It establishes measures related to 
the prevention, detection and punishment of 
offenses relating to nuclear material. 

49  The CPPNM/A makes it legally binding for 
States Parties to protect nuclear facilities and 
material in peaceful domestic use, storage as well as 
transport. Regarding the universalization of the 
CPPNM/A, it is important for States not parties to 
the CPPNM yet to become a party to the CPPNM 
and ratify the CPPNM/A at the same time. Also, 
diplomatic efforts focusing on the CPPNM parties 
but not yet ratified its Amendment to encourage 
their ratification and provide support towards that 
end is important. 
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➢ ICSANT (EIF: 2007)50  

- States Parties: 118 (as of  Nov. 2021) 

- New Adherent: Botswana 

- New ratifications: 6 in 2017, 1 in 

2018, 2 in 2019, and 1 in 2020. 

➢ Nuclear Safety Convention (EIF: 

1996)51 

- State Parties: 91 (as of  Mar. 2021) 

- New Adherents: Republic of  Congo 

and Qatar 

- New ratifications in 2019: 3 

➢ Convention on Early Notification of  a 

Nuclear Accident (EIF: 1986)52 

- State Parties 130 (as of  Sep. 2021) 

- New Adherents: Republic of  Congo, 

Rwanda, and Zimbabwe  

- New ratifications in 2020: 2 

➢ Convention on Assistance in the Case 

of  Nuclear Accident or Radiological 

Emergency (EIF: 1987)53 

- State Parties: 124 (as of  Sep. 2021) 

- New Adherents: Rwanda and 

Zimbabwe 

- New ratifications in 2020: 3 

➢ Joint Convention on the Safety of  

Spent Fuel Management and on the 

Safety of  Radioactive Waste 

Management (EIF: 2001)54 

- State Parties: 86 (as of  March 2021) 

 

50  The ICSANT obligates State Parties to 
criminalize offences related to nuclear terrorism 
and to make every effort to adopt appropriate 
measures to ensure the protection of radioactive 
material.  

51  This Convention aims at ensuring and 
enhancing the safety of nuclear power plants. State 
Parties are required to take legal and administrative 
measures, to report to the review committee 
established under this convention, and to accept 
peer review in order to ensure the safety of nuclear 
power plants under their jurisdiction. 

52  This Convention obligates State Parties to 
immediately report to the IAEA when a nuclear 

- New Adherents: Republic of  Congo, 

Rwanda, and Zimbabwe 

- New ratifications in 2020: 1 

As seen above, much like 2020, there 

were gradual increases in the number of  

adhering countries across all conventions. 

It is worth mentioning that one country 

has joined multiple conventions and all 

the countries that have newly joined these 

conventions were African countries. 

These facts indicate that focused efforts 

to promote the universalization of  these 

conventions have come to fruition, and 

such efforts should be continued. 

Regarding developments in adherence to 

nuclear security-related international 

accident has occurred, including the type, time, and 
location of the accident as well as relevant 
information. 

53  This Convention establishes an international 
framework that enables the provision of equipment 
and dispatch of experts with the goals of 
preventing and/or minimizing nuclear accidents 
and radioactive emergencies. 

54 The Joint Convention calls for its State Parties 
to take legal and administrative measures, report to 
its review committee, and undergo peer review by 
other parties, for the purpose of ensuring safety of 
spent fuel and radioactive waste. 
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conventions, the Philippines announced 

at the IAEA General Conference in 

September 2021 that it has ratified the 

CPPNM/A, which entered into force in 

 

55 “Statement by the Philippines,” IAEA General 

the country on 16 June 2021.55 In 

addition, South Africa announced that it 

is in the final stage of  its domestic 

Conference, September 2021. 

Table 3-4: Signature and ratification status for major nuclear security  

and safety-related conventions 

  

CPPNM CPPNM/A 

Nuclear 
Terrorism 

Convention 

Nuclear 
Safety 

Convention 

Convention 
on Early 

Notification 
of a Nuclear 

Accident  

Convention on 
Assistance in the 
Case of Nuclear 

Accident or 
Radiological 
Emergency 

Joint Convention on 
the Safety of Spent 
Fuel Management 

and on the Safety of 
Radioactive Waste 

Management 

China 〇 〇 〇 〇 〇 〇 〇 

France 〇 〇 〇 〇 〇 〇 〇 

Russia 〇 〇 〇 〇 〇 〇 〇 

U.K. 〇 〇 〇 〇 〇 〇 〇 

U.S. 〇 〇 〇 〇 〇 〇 〇 

India 〇 〇 〇 〇 〇 〇  

Israel 〇 〇 △ △ 〇 〇  

Pakistan 〇 〇   〇 〇 〇  

Australia 〇 〇 〇 〇 〇 〇 〇 

Austria 〇 〇 〇 〇 〇 〇 〇 

Belgium 〇 〇 〇 〇 〇 〇 〇 

Brazil 〇   〇 〇 〇 〇 〇 

Canada 〇 〇 〇 〇 〇 〇 〇 

Chile 〇 〇 〇 〇 〇 〇 〇 

Egypt   △ △ 〇 〇 △ 

Germany 〇 〇 〇 〇 〇 〇 〇 

Indonesia 〇 〇 〇 〇 〇 〇 〇 

Iran         〇  〇 

Japan 〇 〇 〇 〇 〇 〇 〇 

Kazakhstan 〇 〇 〇 〇 〇 〇 〇 

South Korea 〇 〇 〇 〇 〇 〇 〇 

Mexico 〇 〇 〇 〇 〇 〇 〇 

Netherlands 〇 〇 〇 〇 〇 〇 〇 

New Zealand 〇 〇 〇   〇 〇  

Nigeria 〇 〇 〇 〇 〇 〇 〇 

Norway 〇 〇 〇 〇 〇 〇 〇 

Philippines 〇 〇 △ △ 〇 〇 △ 

Poland 〇 〇 〇 〇 〇 〇 〇 

Saudi Arabia 〇 〇 〇 〇 〇 〇 〇 

South Africa 〇   〇 〇 〇 〇 〇 

Sweden 〇 〇 〇 〇 〇 〇 〇 

Switzerland 〇 〇 〇 〇 〇 〇 〇 

Syria ○ ○ △ 〇 〇 〇  

Turkey 〇 〇 〇 〇 〇 〇  

UAE 〇 〇 〇 〇 〇 〇 〇 

North Korea         △ △  

○: Ratification, acceptance, approval, and accession  △: Signature 
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process to ratify the CPPNM/A.56 

Other than these two countries, no 

significant developments in the surveyed 

countries were observed in 2021 with 

respect to national efforts in adhering to 

those international instruments. 

Pertaining to the application of  nuclear 

security measures stipulated in nuclear 

security-related conventions to the 

national nuclear security regime, there 

were no announcements by the surveyed 

countries found in public sources in 2021. 

Yet, at the IAEA General Conference, the 

UAE noted “the significance of  the 

CPPNM and its Amendment, and its 

relevance to establishing a global 

mechanism to ensure the physical 

protection of  nuclear material,” and it 

“adheres with full compliance to the 

CPPNM as amended.”57 

The universalization and universal 

implementation of  these nuclear security-

related conventions are important issues 

for the international community. In this 

regard, active efforts have been made to 

date by international organizations, such 

as the IAEA and the United Nations 

 

56  “Statement of South Africa,” IAEA General 
Conference, September 2021. 

57  “Statement of the United Arab Emirates,” 
IAEA General Conference, September 2021, pp. 2-
3. 

58 IAEA, Nuclear Security Report 2021, p. 4. 

59 Ibid., p.25. As there are countries which do not 
have any nuclear material and thus feel no necessity 
to join the CPPNM, universalization efforts have 
been made focusing on raising awareness on the 
merits of joining the Convention. 

60  “UNODC Launches New Website on the 

Office on Drugs and Crime (UNODC).  

In 2020, the IAEA Director General sent 

official letters to States not party to the 

CPPNM, as well as to those party to the 

CPPNM but not its Amendment, 

encouraging them to adhere to both the 

CPPNM and its Amendment. In 2021, 

the Director General sent follow-up 

letters and repeated the same 

encouragement.58 In addition, the IAEA 

organized one virtual international 

seminar to encourage adherence to the 

CPPNM and its Amendment focusing on 

Russian speaking countries and Western 

Asia and the Middle East in May 2021.59 

The UNODC organized an online event 

to universalize the ICSANT with the 

participation of  more than 90 people 

from 22 countries and 9 international 

organization and non-governmental 

organizations.60 Moreover, to continue to 

assist Member States with the 

strengthening of  their legal frameworks, 

the UNODC and the IAEA held their 

first ever joint event to promote the 

universalization of  the CPPNM/A and 

the ICSANT in November 2021 and 

approximately 40 people from 20 

countries participated in this event.61 

International Convention for the Suppression of 
Acts of Nuclear Terrorism (ICSANT),” UNODC, 
2021, 
https://www.unodc.org/unodc/en/terrorism/lat
est-news/2021_unodc-launches-new-website-on-
the-international-convention-for-the-suppression-
of-acts-of-nuclear-terrorism-icsant.html. 

61 “UNODC and IAEA Joint Forces to Promote 
Key International Legal Instruments Against 
Nuclear Terrorism,” UNODC, 
https://www.unodc.org/unodc/en/terrorism/lat
est-news/2021_unodc-and-iaea-join-forces-to-
promote-key-international-legal-instruments-
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Canada, the United States and the EU 

made financial contributions to this 

event.62 Efforts made by the surveyed 

countries for the uncivilization of  nuclear 

security-related conventions include the 

convening of  the Regional Workshop on 

Asia’s Considerations of  Nuclear Security 

in March 2021 by the Korea Nuclear 

Safety and Security Commission and the 

Korea Institute of  Nuclear 

Nonproliferation and Control (KINAC). 

to promote Asian countries’ 

understanding of  the CPPNM/A ahead 

of  the first its Review Conference to take 

place in 2022.63 

2021 marks the fifth anniversary of  the 

entry into force of  the CPPNM/A and 

its Conference of  the Parties (Review 

Conference) was scheduled to be held in 

that year pursuant to Article XVI of  the 

Convention. However, it was postponed 

to March 2022 due to the COVID-19 

pandemic.64 In preparing for this 

Conference, in February 2021, the IAEA 

convened virtual meetings of  the 

Preparatory Committee for the 

Conference of  the Parties to the 

CPPNM/A. The Preparatory Committee 

undertook preparations for the 

Conference including with respect to a 

 

against-nuclear-terrorism.html. 

62 Ibid. 

63  Ministry of Foreign Affairs of Republic of 
Korea, “Regional Workshop on Asia’s 
Consideration of Nuclear Security,” Press Releases, 
March 25, 2021. The Workshop was organized 
through consultation with the IAEA and the 
National Nuclear Security Administration of the 
U.S. 

64  IAEA, “Conference of the Parties to the 
Amendment to the Convection on the Physical 

draft Rules of  Procedure and a draft 

annotated agenda.65 

The following are remarks made by the 

surveyed countries at the 2021 IAEA 

General Conference on CPPNM/A 

review conference: 

➢ Japan66: “As a single nation cannot 

alone ensure global nuclear security, 

Japan stresses the important role of  

legal frameworks such as the 

Amendment to the Convention on the 

Physical Protection of  Nuclear 

Material (CPPNM) and the 

International Convention for the 

Suppression of  Acts of  Nuclear 

Terrorism (ICSANT). Japan continues 

to make efforts to promote the 

universalization of  these conventions, 

including through contributions to the 

2022 CPPNM Review Conference.” 

➢ Turkey67: “Turkey is looking forward 

to and ready to actively engage in the 

upcoming review processes of  the 

Convention on Nuclear Safety, as well 

as the CPPNM and its Amendment.” 

➢ Switzerland68: “This Conference will 

be an important milestone for further 

strengthening the international legal 

framework for nuclear security. It will 

be an opportunity to promote the 

Protection of Nuclear Material 2022,” 
https://www.iaea.org/events/acppnm2022. 

65 IAEA, Nuclear Security Report 2021, p. 25. 

66  “Statement of Japan,” IAEA General 
Conference, September 2021, p. 7. 

67  “Statement of Turkey,” IAEA General 
Conference, September 2021. 

68  “Statement of Switzerland,” IAEA General 
Conference, September 2021. 
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further universalization and a more 

effective implementation of  the 

Convention and its Amendment.” 

➢ U.S.69: “We encourage all parties to 

participate fully, including delivering 

national statements that address the 

adequacy of  the Convention in light 

of  the ‘then prevailing situation,’ and 

look forward to having a final RevCon 

document that reflects the parties’ 

conclusion on this matter. We continue 

to call on all states that have not yet 

done so to become a party to not only 

the A/CPPNM but also to the 

International Convention for the 

Suppression of  Acts of  Nuclear 

Terrorism.” 

This Review Conference will be the first 

of  its kind since the CPPNM/A came 

into effect in 2016 and thus will be a 

significant one in setting the modus 

operandi for review conferences going 

forward. At the Review Conference in 

2022, it is expected that participating 

State Parties will share their experiences 

and best practices on the implementation 

of  the CPPNM/A, in addition to 

reporting on the detailed status of  their 

sustainable efforts and improvement of  

nuclear security measures taken by State 

Parties. Also, active discussions on the 

possible impact of  emerging technologies 

on nuclear security, evolving threats, and 

 

69 The U.S. Mission to International Organizations 
in Vienna, “Statement of the United States of 
America at 65th General Conference, Agenda Item 
16: Nuclear Security,” September 22, 2021, 
https://vienna. usmission.gov/iaea-gc-2021-
nuclear-security/. 

70  See, Samantha Neakrase, “Strengthening 
Nuclear Security with A Sustainable CPPNM 

measures to further strengthen nuclear 

security are expected to be conducted 

proactively.70 

In relation to the full implementation of  

the CPPNM, Article XIV of  the 

Convention obligates a State Party to 

inform the depositary of  its laws and 

regulations which give effect to the 

Convention. Considering the importance 

of  transparency and sharing of  

information regarding the 

implementation of  the Convention, the 

submission of  such information has been 

increasingly regarded as important. 

In this respect, according to the IAEA 

Nuclear Security Report 2021, 13 States 

provided information on their national 

laws and regulations to the IAEA in 

accordance with Article XIV during the 

period from July 2020 to June 2021.71 

 

B) INFCIRC/225/Rev.5 

Application Status of  Each 

Surveyed Country of  the Measures 

Recommended in INFCIRC/ 

225/Rev.5 

As of  2021, the latest version of  

“Nuclear Security Recommendations on 

Regime,” paper prepared for the 2020 IAEA 
International Conference on Nuclear Security, 
January 2020. 

71 IAEA, Nuclear Security Report 2021, p. 25. It was 
8 States during the period from July 2019 to June 
2020. IAEA, Nuclear Security Report 2020, 
GOV/2020/31-GC (64)/6, August 12, 2020, p. 23. 
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Physical Protection of  Nuclear Material 

and Nuclear Facilities” is INFCIRC/225/ 

Rev.5, published by the IAEA as its 

Nuclear Security Series (NSS) No. 13 in 

2011. It is entirely the responsibility of  

the state to determine how the 

recommended measures of  INFCIRC/ 

225/Rev.5 are implemented, to address 

remaining issues, and to come up with 

suitable measures, and it is up to 

regulators and operators to take actions as 

necessary. 

As such, it is important for each country 

to communicate proactively with the 

public concerning the implementation 

status of  measures recommended in 

INFCIRC/225/Rev.5. Despite this, such 

communications have decreased since the 

end of  the Nuclear Security Summit 

process in 2016. Table 3-5 shows the 

status of  application with respect to 

recommended measures of  INFCIRC/ 

 

72  Two other Recommendations are: on 
Radioactive Material and Associated Facilities (NSS 
No. 14) and on Nuclear and Other Radioactive 
Material out of Regulatory Control (NSS No. 15). 
These Recommendations present best practices 
that should be adopted by Member States in the 
application of the Nuclear Security Fundamentals. 

73  IAEA, Nuclear Security Report 2021, p. 30. 
Discussions on the need to revise 

225/Rev.5 by each of  the surveyed 

countries. 

More than ten years have now passed 

since the publication of  

INFCIRC/225/Rev.5, and through 

review of  the IAEA Nuclear Security 

Fundamentals and Recommendations,72 

including INFCIRC/225/Rev.5, “to 

determine whether there is a need to 

revise these publications in the near 

future was completed in December 

2020.”73 As part of  this review, a virtual 

process, including several meetings and 

exchanges of  information, for the 

conduct of  the second “Open-ended 

Meeting of  Legal and Technical Experts 

on IAEA Nuclear Security Series No. 13 

and INFCIRC/225 Rev 5” was held from 

July to November 2020, involving over 

100 participants from 60 Member 

States.74 

The following is a summary of  the major 

INFCIRC/225/Rev.5, see Mathew Bunn, Laura 
Holgate, Dmitry Kovchegin, Nickolas Roth and 
William Tobey, “IAEA Nuclear Security 
Recommendations (INFCIRC/225): The Next 
Generation,” Stimson Center, July 2020, 
https://www. stimson.org/wp-
content/uploads/2020/07/IAEA-225-
Recommendations.pdf.  

74 IAEA, Nuclear Security Report 2021, p. 30. 

Table 3-5: Status of application of recommended measures of INFCIRC/225/Rev.5 

Countries in which information has been 
obtained from open source about the status 
of their application of the recommended 
measures in INFCIRC/225/Rev.5. 

China, France, Russia, U.K., U.S., India, Israel, Pakistan, Australia, Belgium, 
Brazil, Canada, Chile, Germany, Indonesia, Iran, Japan, Kazakhstan, South Korea, 
Mexico, Netherlands, New Zealand, Nigeria, Norway, Philippines, Poland, Saudi 
Arabia, South Africa, Sweden, Switzerland, Turkey, UAE 

Counties which have not implemented the 
recommended measures, or countries 
where such information is not available. 

Austria, Egypt, Syria, North Korea 
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international efforts as well as the 

dissemination of  information and efforts 

taken by the surveyed countries in 2021 

regarding the main elements of  the 

national physical protection system for 

nuclear materials and nuclear facilities in 

INFCIRC/225/Rev.5.  

Establishment and Strengthening of  

National Legislation 

International efforts to support States in 

this area include the convening of  the 

Technical Meeting to Share Approaches 

to and Experiences in the Management 

of  Regulatory Oversight for the 

Operation of  a First Nuclear Power Plant 

held by the IAEA in June 2021. The 

meeting provided “a platform for 

Member States to share good practices 

and challenges faced during the 

development and implementation of  

regulatory oversight activities at various 

stages in the life cycle of  nuclear power 

plants.”75 

As for efforts by surveyed countries, the 

following statement was made at the 

IAEA General Conference in 2021: 

➢ Poland76: “Poland continues to 

improve its nuclear safety and security 

framework. Implementing the Polish 

nuclear power program, we fully 

understand the priority to assure our 

regulatory readiness to oversee safety 

and security of  new nuclear-build. 

…we developed Policy and strategy for 

 

75 Ibid., p. 15. 

76  “Statement of Poland,” IAEA General 
Conference, September 2021. 

77  “Statement of Israel,” IAEA General 

nuclear safety and radiological 

protection, which is expected to be 

approved by the Government this year. 

The Strategy follows IAEA safety 

standards and formulates single and 

clear national document, expressing 

fundamental safety principles and 

directions for further strengthening of  

nuclear safety and radiological 

protection.” 

Sabotage 

The following surveyed counties made 

remarks at the IAEA General Conference 

on the issue of  sabotage. 

➢ Israel77: “As demonstrated last May, 

thousands of  missiles and rockets were 

launched towards the civilian 

population in Israel. This past round 

of  escalation, as well as Israel’s long 

history of  security threats from its 

neighboring countries, reinforces our 

need to constantly upgrade the 

protection and security of  our nuclear 

facilities. These facilities are regularly 

maintained in line with the IAEA 

safety and security guidelines, in order 

to withstand any attack. Israel remains 

fully committed and adheres to the 

most stringent nuclear safety and 

security guidelines.” 

➢ Iran78: “My country’s IAEA 

safeguarded installations have been 

under sabotage and terrorist attacks 

for several times. It is clear that Iran 

will defend itself  by all possible means 

Conference, September 2021. 

78 “Statement of Iran,” IAEA General Conference, 
September 2021, p. 6. 



Chapter 3 Nuclear Security 

144 

and manners, but it is a necessity that 

the world community unequivocally 

and strongly condemns and take a 

stand on the act of  terrorism against 

safeguarded nuclear installations.” 

The following represents information 

made publicly available regarding the 

efforts by the surveyed countries in the 

area of  measures against sabotage: the 

National Nuclear Security Administration 

(NNSA) of  the United States held an 

event entitled “Asia Regional Technical 

Exchange: Unmanned Aircraft Systems 

(UAS) & Counter UAS (CUAS) in June. 

Australia, India, Japan, South Korea and 

Thailand participated in this event.79 

Also, in the United States, the Y-12 

National Security Complex, which 

contains HEU for military purposes, has 

deployed a system to counter UAS.80 

 

79 “Asia Regional Technical Exchange: Unmanned 
Aircraft System (UAS) & Counter-UAS (CUAS),” 
National Nuclear Security Administration, June 16-
17, 2021. 

80  “NNSA Release: Y-12 Deploys System to 
Counter Unauthorized Unmanned Aircraft 
Systems,” Y12 National Security Complex, June 8, 
2021. 

81  Regarding other incidents related to insider 
threat, for example, in 2014 at the Doel nuclear 
power plant in Belgium, a nuclear reactor was shut 
down as a result of the improper discharge of 
turbine lubricants by dissatisfied insiders. “The 
Enduring Need to Protect Nuclear Material from 

Identification and Assessment of  

Threats (including Insider Threats) 

In taking measures against nuclear 

security threats, it is vital to pay due 

attention to insider threats.81 In this 

regard, in Japan, an incident was made 

public in January 2021 in which at the 

Kashiwazaki-Kariwa Nuclear Power 

Station of  Tokyo Electric Power 

Company (TEPCO) Holdings, an 

employee had used another person’s ID 

card to enter the building inside the 

nuclear power station in September 

2020.82 This employee misrepresented 

himself  at multiple personnel ID checks 

at several gates and had the biometric 

information necessary for passage re-

registered, thereby entering the main 

control room.83 It was pointed out that 

both TEPCO and contractor guards had 

not even consider the notion that 

employees could pose an insider threat. 

Furthermore, according to analysis 

conducted by an independent 

commission, one of  the causes of  this 

incident was the fact that those guards did 

not fully understand insider threats as a 

serious risk.84 

Insider Threats,” CRDF Global, April 26, 2017, 
https://www.crdfglobal.org/insights/enduring-
need-protect-nuclear-material-insider-thr eats. 

82  “TEPCO Employee, Entered a Building in 
Nuclear Power Station Using Other’s ID Card 
Kashiwazaki-Kariwa,” Asahi Shimbun Digital, 
January 23, 2021, 
https://www.asahi.com/articles/ASP1R3GRLP1
RU OHB003.html. (in Japanese) 

83  Independent Review Committee on Nuclear 
Material Protection, Verification Report, September 
22, 2021, p. 30. (in Japanese) 

84 Ibid., p. 64. 
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Regarding insider threats, it has been 

pointed out that strengthening 

countermeasures is even more important 

now during the COVID-19 pandemic. 

There is no doubt the pandemic will also 

directly or indirectly affect personnel in 

nuclear facilities, leading to potential 

insider threats.85 

As for international efforts in the area of  

threat assessment, the IAEA published in 

May 2021 their Implementing Guide 

National Nuclear Security Threat 

Assessment, Design Basis Threats and 

Representative Threat Statements as 

IAEA Nuclear Security Series No. 10-G 

(Rev. 1).86 The IAEA “continued to 

advise States on threat characterization 

and assessment; the development, use and 

maintenance of  design basis threats 

(DBTs) or representative threat 

statements; vulnerability analysis; and the 

development of  methodologies for 

performance assessment of  physical 

protection systems.”87 In addition, the 

IAEA “delivered one virtual regional 

workshop on threat assessment and 

DBTs for Member States in the Balkans 

in April 2021.”88 

 

85  Rajeswari Pillai Rajagopalan, “Insider Threats 
and Nuclear Security During a Pandemic,” The 
Diplomat, April 23, 2021. 

86 IAEA, Nuclear Security Report 2021, p. 9. 

87 Ibid. 

88 Ibid. 

89 “3-Day National Workshop on Nuclear Security 
and Physical Protection of Facilities,” Nigeria 
Atomic Energy Commission, 
https://www.nigatom.org.ng/nuclear-security-
workshop/. 

90  IAEA, “Regional Training Course on 
Preventive and Protective Measures against Insider 

The following is a summary of  

information on the surveyed countries’ 

efforts in 2021 with regard to measures 

taken against insider threats. 

➢ Nigeria89: In October, Nigeria held a 

national workshop on nuclear security 

and physical protection of  nuclear 

facilities and discussed modern ways to 

mitigate insider threats in all 

ramifications in line with the recent 

security challenges in the country. 

➢ Russia90: In November, Russia held an 

IAEA Regional Training Course on 

Preventive and Protective Measures 

against Insider Threats to Nuclear 

Material. 

Cyber Security 

In terms of  international efforts in this 

area in 2021, the IAEA published 

“Computer Security for Nuclear Security 

No. 42-G,”91 in July, which became the 

first Implementing Guide to 

comprehensively address the issue of  

computer security. Also, the IAEA 

published its Technical Guidance on 

“Computer Security Techniques for 

Nuclear Facilities No. 17-T (Rev. 1)” in 

Threats to Nuclear Material,” 
https://www.iaea.org/events/evt1906346. 

91  Eni Lamce and Sarah Henry Bolt, “Now 
Available: IAEA Guidance on Computer Security 
for Nuclear Security,” October 21, 2021, 
https://www.iaea.org/newscenter/news/now-
available-iaea-guidance-on-computer-security-for-
nuclear-security. The guidance supports the 
development and implementation of an integrated 
national strategy, regulatory approach, and 
adherent computer security programmes designed 
to protect computer-based systems, the 
compromise of which could adversely affect 
nuclear security or nuclear safety. 
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September.92 In addition, from January to 

April, the IAEA held “four webinars on 

enhancing computer security incident 

analysis at nuclear facilities.”93 Moreover, 

the IAEA completed the Coordinated 

Research Project (CRP) entitled 

“Enhancing Computer Security Incident 

Analysis at Nuclear Facilities” in January, 

with this CRP producing a technical 

simulator of  a hypothetical nuclear 

facility.94 This simulator allows users to 

explore the application of  computer 

security measures and evaluate their 

performance, as well as to explore new 

approaches to the creation of  realistic 

threat scenarios.95 

As for computer security efforts by the 

surveyed country, South Korea held its 

Annual Workshop for Physical Protection 

and Cyber Security in February, with 

about 70 people participating.96 

Nuclear Security Culture 

In recent years, it has become increasingly 

recognized and accepted that fostering 

and maintaining a nuclear security culture 

is extremely important for ensuring the 

continued effectiveness of  nuclear 

 

92  “Computer Security Techniques for Nuclear 
Facilities,” IAEA, 
https://www.iaea.org/publications/ 
14729/computer-security-techniques-for-nuclear-
facilities.  

93 IAEA, Nuclear Security Report 2021, p. 12. 

94 Ibid., p. 13. 

95  Ibid. This simulator provides a means of 
developing complementary computer security 
measures and techniques to support prevention of, 
detection of and response to cyberattacks. 

96 “Annual Workshop for Physical Protection and 
Cyber Security Held by KINAC,” KINAC News, 

security measures, including cyber 

security and measures against insider 

threats. In all nuclear-related 

organizations, it is necessary that both 

regulators and operators recognize the 

nuclear terrorism threat as well as the 

importance of  nuclear security, and that 

each and every person is aware of  his or 

her role in nuclear security and fulfills all 

responsibilities that entails. 

In this regard, in Japan, in addition to the 

aforementioned incident of  the 

unauthorized use of  an ID card at the 

Kashiwazaki-Kariwa Nuclear Power 

Station, it was further revealed that during 

the period between March 2020 and 

February 2021, intrusion detection 

equipment at the same Station was out of  

order at 16 places, and its nuclear material 

protection function was partially lost for 

an extended period of  time.97 This 

situation was the result of  insufficient 

alternative/backup measures at 10 out of  

the 16 places. This troubling situation 

came to light through an inspection 

conducted by the NRA from February to 

March in 2021. Concerning these two 

incidents at the Kashiwazaki-Kariwa, the 

February 8, 2021. 

97  Independent Review Committee on Nuclear 

Material Protection, Verification Report, p. 30. 
According to a report by a third-party committee 
established by TEPCO, it was found that there 
were 111 cases in which it took more than 30 days 
from the failure of the detection equipment to the 
recovery from FY2018. “Intrusion Detection 111 
Cases Long-term Failure Kashiwazaki-Kariwa 
Nuclear Power Station ID Un-authorized Use 12 
More Cases,” Niigata Nippo, September 24, 2021, 
https://www.niigata-nippo.co. 
jp/news/national/20210924643714.html. (in 
Japanese) 
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NRA assessed on the severity of  

deterioration in its nuclear material 

protection performance as “importance: 

red,” representing the highest degree of  

deterioration, at four levels.98 “The 

Independent Review Committee on 

Nuclear Material Protection,” set up in 

response to the two incidents at 

Kashiwazaki-Kariwa conducted 

investigations on the root cause and the 

signs of  degradation in nuclear security 

culture at the station, pointing out the 

following issues, among others: the 

TEPCO president and other executives 

did not convey the message sufficiently to 

their employees that nuclear security is as 

important as nuclear safety and the duties 

of  the nuclear security department was 

not respected.99 

Fostering and maintaining a robust 

nuclear security culture remains an 

important issue not only for TEPCO but 

also for the NRA, as it initially assessed 

the incident of  the unauthorized use of  

an ID card as less significant and this 

incident was not reported from the 

department in charge to the NRA 

 

98  Nuclear Regulation Authority, “Temporary 
Evaluation of the Scale of Inspection Observations 
in the Nuclear Regulatory Inspection (Nuclear 
Material Protection) in 2020 (Regarding the partial 
loss of the function of the nuclear material 
protection equipment) (Notice),” March 16, 2021. 

99  Independent Review Committee on Nuclear 
Material Protection, Verification Report. 

100  NRA, “Instruction Statement by Chairman 
Fuketa on the Occasion of 10th Anniversary of 
TEPCO Fukushima Daiichi Nuclear Accident,” 
March 11, 2021, 
https://www.nsr.go.jp/nra/kaiken/20210311_01. 
html. 

101  “Enhancing Nuclear Security Culture in 

commissioners.100 

Regarding international efforts in the area 

of  fostering nuclear security culture in 

2021, the IAEA published in March 

“Enhancing Nuclear Security Culture in 

Organization Associated with Nuclear 

and Other Radioactive Material 38-T.”101 

This publication contains good practices 

from the CRP carried out between 2018 

and 2020 to develop practical tools and 

effective solutions for improving the 

nuclear security culture. Among the 

surveyed countries, Brazil, Japan, Poland 

and the United States participated in this 

CRP.102 The Nuclear Security Resolution 

adopted at the 2020 IAEA General 

Assembly encouraged the IAEA to 

organize an international workshop on 

nuclear security culture. However, due to 

the COVID-19 pandemic, the workshop 

was not held in 2021.103 

Although dissemination of  information 

by the surveyed countries on their efforts 

to foster nuclear security culture could 

not be observed in 2021, lively 

discussions are nonetheless taking place 

in and among academic societies and 

Organizations Associated with Nuclear and Other 
Radioactive Material,” IAEA, 
https://www.iaea.org/publications/13405/enhan
cing-nuclear-security-culture-in-organi zations-
associated-with-nuclear-and-other-radioactive-
material. 

102 Yo Nakamura and Muhammad Khaliq, “CRP 
Success Story: Development of Nuclear Security 
Culture Enhancement Solutions (Jo2007),” May 25, 
2021, 
https://www.iaea.org/newscenter/news/crp-
success-story-development-of-nuclear-security-
culture-enhancement-solutions-j02007. 

103 IAEA, Nuclear Security Report 2021, p. 15. 
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researchers, as well as through 

conferences including webinars and 

publications.104 

(3) Efforts to Maintain and 

Improve the Highest Level of 

Nuclear Security 

Similar to the situation in 2020, many of  

the various international efforts related to 

nuclear security, including activities by the 

IAEA, have been postponed or carried 

out virtually in 2021 due to the continued 

effects of  the global COVID-19 

pandemic. 

On the other hand, in suffering a 

pandemic of  such scale further 

highlighted the importance of  

 

104  For example, see “Nuclear Security Culture 
Programme Webinars,” King’s College London, 
https://www.kcl.ac.uk/events/series/nuclear-
security-culture-programme-webinars; Tahir 
Mahmood Azad, “Pakistan’s Evolving Nuclear 
Security Culture,” South Asia Voices, November 
15, 2021. In Japan, at the Atomic Energy Society of 
Japan meeting in September, the issue of nuclear 
safety and nuclear security as well as organizational 
culture was included in the discussion agenda. The 
Atomic Energy Society of Japan, “Fall Meeting,” 
https://confit.atlas.jp/guide/event/aesj2021f/sub
ject/1J_PL03/detail. (in Japanese) In addition, the 
nuclear industry, the Federation of Electric Power 
Companies of Japan announced an industry-wide 
initiative on nuclear security culture in June 2021, 
in response to the above-mentioned incidents 
involving TEPCO. The initiative includes efforts 
such as mutual review among operators related to 
nuclear material protection work, promotion of 
cyber security measures, and continuous 
improvement of activities fostering a culture 
nuclear safety are being promoted. The Federation 
of Electric Power Companies of Japan, “Industry-
wide Efforts Taking into Account Nuclear Material 
Protection Incidents at TEPCO HD,” June 18, 
2021, https://www.fepc.or.jp/about_us/pr/pdf/ 
kaiken_s1_20210618.pdf. (in Japanese) 

105 For example, in Japan, the Integrated Support 

strengthening nuclear security measures 

including emergency response as well as 

the need to secure international 

cooperation for that purpose while 

response measures including movement 

restrictions are taken at home and abroad. 

In light of  this situation, discussions and 

exchanges of  opinions have been 

proactively conducted with a view toward 

the post-COVID era, as required to build 

a more resilient, safe, and secure global 

society.105 

A) Minimization of HEU and separated 

plutonium stockpile in civilian use 

Today, minimizing HEU and separated 

plutonium inventory is one of  the key 

indicators for achieving the highest level 

of  nuclear security.106 As a result of  the 

Center for Nuclear Non-Proliferation and Nuclear 
Security (ISCN) held the International Forum on 
Peaceful Use of Nuclear Energy, Nuclear Non-
Proliferation and Nuclear Security subtitled 
“Nuclear Non-Proliferation and Nuclear Security 
in the Post COVID-19 Era” in December 2021. In 
this Forum, measures for dealing with the 
challenges posed by the COVID-19 pandemic 
were sorted out through the sharing of good 
practices, and discussions on what should be done 
to build a strong, safe and secure society in the 
event of a similar situation in the future. 
“International Forum on Peaceful Use of Nuclear 
Energy, Nuclear Non-Proliferation and Nuclear 
Security,” ISCN, 
https://www.jaea.go.jp/04/iscn/activity/2021-
12-15/announce.html; Nikolas Roth, Christopher 
Hobbs and Daniel Salisbury, “Nuclear Security in a 
Time Of Crisis,” Stimson Center, October 5, 2021. 

106  Regarding separated plutonium, it was 
mentioned for the first time in the series of Nuclear 
Security Summits the need to maintain them at the 
minimum level in the communique of the 2014 
Hague Summit. The Ministerial Declaration of 
ICONS 2020 called upon “all Member States 
possessing HEU and separated plutonium in any 
application, … to make sure they are appropriately 
secured and accounted for, by and in the relevant 
State,” and encouraged “Member States, on a 
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2004 GTRI as well as through a series of  

efforts through Nuclear Security Summit 

process since 2010 to minimize the use 

of  HEU and plutonium South America, 

Central Europe, and Southeast Asia have 

become areas where there are no high-

risk nuclear materials at present.  

With regard to such minimization efforts, 

for example, Japan removed all HEU and 

separated plutonium from the Japan 

Atomic Energy Agency (JAEA) Fast 

Critical Assembly (FCA) in 2016 based 

on the agreement in the Japan-U.S. joint 

statement issued during the 2014 Nuclear 

Security Summit. Subsequently, at the 

2016 Nuclear Security Summit, Japan and 

the United States announced that they 

would work together to remove all HEU 

fuel from the Kyoto University Critical 

Assembly (KUCA) Laboratory to the 

United States.107 In August 2018, at the 

fifth meeting of  the Japan-U.S. Bilateral 

Commission on Civil Nuclear 

Cooperation, the two countries agreed 

that the removal of  all HEU fuel from 

KUCA will be completed by March 

2022.108 

The following are remarks made by the 

 

voluntary basis, to further minimize HEU in 
civilian stocks, when technically and economically 
feasible.” “Ministerial Declaration,” p. 1. 

107  Ministry of Foreign Affairs of Japan, “The 
Fourth Washington Nuclear Security Summit, 
Japan-US Joint Statement on Nuclear Security 
Cooperation (Summary).” (in Japanese) 

108  “Joint Statement: The Fifth Meeting of the 
U.S.-Japan Bilateral Commission on Civil Nuclear 
Cooperation,” Ministry of Foreign Affairs of Japan, 
August 8, 2018, https://www.mofa.go.jp/files/ 
000388660.pdf. 

109 “CNL Completes Repatriation of HEU Target 

surveyed countries at the IAEA General 

Conference regarding their efforts to 

minimize HEU in civilian sector use 

during 2021. 

➢ Canada: Canadian Nuclear 

Laboratories (CNL) announced that it 

had safely completed all shipments of  

HEU Target Residue Material from 

Canada to the United States, bringing 

its TRM Repatriation Project to a safe 

and successful conclusion.109 This 

project has been underway since 2019, 

with more than 367 kilograms of  

HEU removed from Canada by 2021 

when the project was completed.110 In 

addition, in September, Canada 

launched “a Can$ 2.5 million project 

with the United States Department of  

Energy to support the removal of  the 

remaining HEU from a research 

reactor in Kazakhstan and to transport 

that HEU to Russia for downblending 

and disposition.”111 

➢ Kazakhstan112: In April, “[the] 

National Nuclear Center reported that 

it completed the process of  

downblending the HEU fuel of  the 

IGR uranium-graphite research 

Residue Material to United States,” Canadian 
Nuclear Laboratory, January 26, 2021. 

110  The U.S. Department of Energy, Prevent, 
Counter, and Respond-NNSA’s Plan to Reduce Global 
Nuclear Threats FY 2022-FY 2026 Report to Congress, 
December 2021, Chapter 2, p. 4. 

111  “National Report by Canada,” 
NPT/CONF.2020/35, November 9, 2021, p.18. 

112  “Kazakhstan Moves Downblended Fuel of 
IGR Reactor to Storage,” IPFM Blog, April 23, 2021, 
https: 
//fissilematerials.org/blog/2021/04/kazakhstan_
moves_downblen.html. 
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reactor.” Some irradiated HEU fuel is 

still stored at the IGR reactor site, and 

“fresh HEU fuel was downblended at 

the Ulba Metallurgical Plant.” 

➢ Norway113: In September, “Norway 

and the United States signed an MOU 

to cooperate on the elimination of  all 

highly enriched uranium (HEU) in 

Norway. We plan to advance the 

project to the next stage within a 

couple of  years.” 

➢ The U.S.: “Partnered with commercial 

U.S. industry to support domestic 

production of  Mo-99 without the use 

of  HEU, including the selection of  

companies to negotiate new 

cooperative agreements in 2021.”114 

➢ The Netherlands, Norway and South 

Korea115: Jointly submitted a working 

paper entitled, “Minimizing and 

eliminating highly enriched uranium in 

civilian stocks and use,” to the 2020 

NPT Review Conference which was 

scheduled to be held in January 2022. 

All of  the efforts by these countries have 

been carried out in collaboration with the 

United States. Furthermore the United 

States and the Netherlands also have 

committed to study technical solutions to 

 

113  “Statement of Norway,” IAEA General 
Conference, September 2021, pp. 1-2. 

114  The U.S. Department of Energy, Prevent, 
Counter, and Respond-NNSA’s Plan to Reduce Global 
Nuclear Threats FY 2022-FY 2026 Report to Congress, 
Chapter 2, p. 4. 

115 NPT/CONF.2020/WP.14, November 8, 2021. 

116  The U.S. Department of Energy, Prevent, 
Counter, and Respond-NNSA’s Plan to Reduce Global 
Nuclear Threats FY 2022-FY 2026 Report to Congress, 
Chapter 2, p. 4. 

117  “Joint Statement on Minimising and 

enable the downblending of  challenging 

fuel types.116 

Regarding the inventory of  HEU, 

Norway and Australia voluntarily 

submitted reports to the IAEA in August 

2019 and January 2020 respectively. Both 

countries used a reporting format 

attached to the 2017 Joint Statement on 

Minimising and Eliminating the Use of  

Highly Enriched Uranium in Civilian 

Applications (INFCIRC/912).117 Use of  

this standard format is encouraged as 

doing so enables information desired to 

be shared to be made public, and if  

submitted regularly, further allows the 

international community to evaluate the 

HEU minimization efforts of  the country 

concerned. Twenty-one countries 

participated in a joint statement in 

INFCIRC/912, which include following 

surveyed countries: Australia, Canada, 

Chile, South Korea, Mexico, the 

Netherlands, Nigeria, Norway, the 

Philippines, Poland, Sweden, the United 

Kingdom, and the United States.118 In the 

aforementioned working paper submitted 

by the Netherlands, Norway and South 

Korea to the 2020 NPT Review 

Conference, they expressed that “States 

Eliminating the Use of Highly Enriched Uranium 
in Civilian Applications,” INFCIRC/912, February 
16, 2020; “Australia’s 2019 INFCIRC/912 HEU 
Report,” IPFM Blog, January 23, 2020, 
http://fissilematerials.org/blog/2020/01/australi
as_2019_infcirc91.html. 

118  INFCIRC/912, February 16, 2020. France, 
Germany and the United Kingdom have 
voluntarily added reporting of HEU stock to their 
reports on civilian separated plutonium stock based 
on the International Plutonium Control Guidelines 
(INFCIRC/549). 
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may consider” subscribing to and 

implementing the reporting mechanism 

provided for in INFCIRC/912.119 In 

2021, there were no surveyed countries 

which made new submission. 

Meanwhile, concerning the minimization 

of  separated plutonium, there was no 

public information made available on 

efforts by the surveyed countries. 

B) Prevention of illicit trafficking 

Nuclear detection, nuclear forensics, 

research and development of  new 

technologies to strengthen capacity of  

law enforcement and customs, as well as 

participation in the IAEA’s Incident and 

Trafficking Database (ITDB) have all 

been regarded as important measures for 

preventing illicit trafficking of  nuclear 

materials. In particular, the ITDB which 

is a database on incidents related to 

unauthorized possession, illicit trafficking, 

illegal dispersal of  radioactive material, as 

well as discovery of  nuclear and other 

radioactive material out of  regulatory 

control has been regarded not only as an 

essential component of  the information 

platform supporting the IAEA’s Nuclear 

Security Plan, but has also come to be 

appreciated as providing useful statistics 

which enable us to realize the real threat 

of  nuclear terrorism.120 According to the 

ITDB Fact Sheet 2020, as of  December 

 

119 NPT/CONF.2020/WP.14, p. 4. 

120  IAEA, “ITDB: Incident and Trafficking 
Database.” 

121  IAEA, “IAEA Incident and Trafficking 
Database (ITDB) Incidents of Nuclear and Other 
Radioactive Material out of Regulatory Control 
2020 Fact Sheet,” p. 1. 

2019, the number of  ITDB participants 

had reached 139.121 Regarding the status 

of  participation in ITDB by the surveyed 

countries, see Table 3-6. 

The latest IAEA Annual Report 2020 

states that 125 incidents were reported to 

the ITDB in 2020. In 2019,189 incidents 

were reported,122 a decrease in the 

number of  reported cases by 64 from 189 

in the previous year. According to the 

IAEA Nuclear Security Report 2021,123 

3,878 incidents had been reported by the 

end of  June 2021 since the ITDB’s initial 

launch in 1995. The number of  incidents 

reported during the period from July 

2020 to June 2021 was 111, and the 

number of  incidents occurring during the 

same period was 77.124 The following is a 

breakdown of  the 111 incidents newly 

reported.125 

➢ Two were related to trafficking, one of  

which involved a scam. All of  the 

material involved in these incidents 

was seized by the relevant competent 

authorities within the reporting State, 

and none of  these incidents involved 

HEU, plutonium or Category 1 

sources. 

➢ Nineteen incidents in which the intent 

to conduct trafficking or malicious use 

could not be determined. These 

included 15 thefts, 1 incident of  

unauthorized possession, and 3 

122 IAEA, IAEA Annual Report 2020, GC(65)/5, 
September 2021, p. 101. 

123 IAEA, Nuclear Security Report 2021, p. 6. 

124  These 111 incidents include those which 
occurred prior to July 2020. 

125 IAEA, Nuclear Security Report 2021, pp. 10-11. 
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incidents of  missing materials. In these 

19 incidents, all of  which involved 

lower-risk sources below Category 3, 

the materials were not recovered. 

➢ For 90 reported incidents, the material 

was out of  regulatory control but not 

related to trafficking, malicious use or 

scams. Most of  these incidents 

involved unauthorized disposal, 

unauthorized shipments and 

unexpected discoveries of  material 

such as previously lost radioactive 

sources. 

In order to protect confidentiality of  the 

ITDB participants, detailed information 

on incidents and illicit trafficking is not 

made available to the public. 

As for the information on illicit 

trafficking incidents in 2021 obtained 

from public sources, three cases took 

place in India. In one incident, two men 

in possession of  7.1 kilograms of  natural 

uranium were arrested in Maharashtra in 

May. In the second, seven people were 

arrested in Jharkhand for possessing 6.4 

kilograms of  material suspected of  

uranium for sale in the black market in 

June.126 Thirdly, in August, two people 

were arrested in the city of  Kolkata on 

suspicion of  attempting to sell radioactive 

material illegally. The suspect claims to 

have purchased a total of  250 kilograms 

 

126 “Jharkhand: 6 kg Mineral Uranium Seized, 7 
Arrested,” Indian Express, June 4, 2021, 
https://indian 
express.com/article/india/jharkhand-6-kg-
mineral-uranium-seized-7-arrested-7343338/; 
Sang-Min Kim, “India Arrests Alleged Uranium 
Traders,” Arms Control Today, July/August 2021, 
https://www.armscontrol. org/act/2021-
07/news-briefs/india-arrests-alleged-uranium-

of  radioactive material from someone, 

but the Criminal Investigation Bureau 

believes that it has been stolen from the 

laboratory.127 In any event, the 

occurrence of  multiple cases in a short 

period of  time shows an essential need 

for further strengthening of  security 

measures for these materials. 

With regard to national effort by the 

surveyed countries to prevent illicit 

trafficking, Indonesia held the IAEA 

virtual national workshop on expert 

support for the assessment of  alarms and 

alerts for material out of  regulatory 

control in February 2021.128 

Table 3-6 shows the implementation 

status regarding efforts for the 

minimization of  HEU for peaceful 

purposes, participation in the ITDB and 

measures for the prevention of  illicit 

trafficking of  nuclear material and other 

radiological materials, based on official 

statements made at past Nuclear Security 

Summits, IAEA Nuclear Security 

Conferences, and any other publicly 

available information. 

C) Acceptance of international 

nuclear security review missions 

The International Physical Protection 

Advisory Service (IPPAS) provides States, 

upon their request, with peer advice, 

traders. 

127  “Two Arrested in India with Radioactive 
Substances Worth over $570 Million,” Express 
Tribune, August 26, 2021, 
https://tribune.com.pk/story/2317250/two-
arrested-in-india-with-radioactive-substances-wor 
th-over-570-million. 

128 IAEA, Nuclear Security Report 2021, p. 21. 
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regarding the implementation of  

international instruments and IAEA 

guidance on the protection of  nuclear 

and other radioactive material, associated 

facilities and activities. IPPAS missions 

are conducted by teams of  international 

nuclear security experts. Missions 

comprise a national level review of  the 

legal and regulatory framework.129 

Depending on a State’s request, a mission 

may also include a review of  security 

systems and measures at facilities, as well 

as during the transport of  nuclear and 

other radioactive material. 

While not a single IPPAS mission was 

conducted in 2020 due to the COVID-19 

pandemic, six countries namely Niger, 

Belarus, Burkina Faso, Turkey, Czech 

Republic, and Senegal received it in 

2021.130 Turkey, one of  the surveyed 

countries, which accepted its first IPPAS 

mission in 2003, accepted one in 2021 for 

the second time. As Turkey ratified the 

CPPNM/A in July 2015, the IPPAS 

mission in 2021 provided the country an 

opportunity to receive international 

evaluation of  whether obligations of  the 

Convention are reflected in the national 

nuclear security regime.131 Similar to 

Turkey, certain countries which have 

received IPPAS missions in the past 

proceeded to request follow-up missions 

to continue working on strengthening the 

 

129  IPPAS assessment will be made based on 
“IPPAS Guidelines” published in 2014. IAEA, 
“International Physical Protection Advisory 
Service (IPPAS) Guidelines,” IAEA Service Series, 
No. 29, 2014. 

130  IAEA, “Peer Review and Advisory Services 
Calendar.” 

protection of  nuclear materials. The 

IAEA recommends that a follow-up 

mission be conducted three to four years 

after the receiving the initial mission. 

While there was no surveyed country 

which announced plans for receiving an 

IPPAS mission in the future, the UAE 

noted at the 2021 IAEA General 

Conference the importance of  review 

mechanisms set up by the IAEA and have 

hosted major peer review missions such 

as the IPPAS mission.132 

A recent trend concerning IPPAS 

131 “IAEA Completes Nuclear Security Advisory 
Mission in Turkey,” IAEA Press Releases, 
November 12, 2021. 

132  “Statement of the United Arab Emirates,” 
IAEA General Conference, September 2021, p. 3. 
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missions is to make the IPPAS report 

partially available to the public while at 

the same time protecting sensitive 

information a trend which is encouraged 

from the viewpoint of  transparency and 

accountability regarding national nuclear 

 

133 Nuclear Regulation Authority of Japan, 

security efforts. Following the examples 

of  the Netherlands, Sweden, and 

Australia, Japan released part of  their 

IPPAS and follow-up mission reports in 

December 2019.133 Similar to 2020, in 

2021 there was no country which made 

“Publication of IAEA’s IPPAS Mission Report 

Table 3-6: Implementation status of the minimization of HEU and plutonium stockpiles in civilian 

application and measures for the prevention of illicit trafficking 

  
HEU and Plutonium stockpile 

minimization in civilian application 
Participation in the 

ITDB 
Preventive measures against illicit 

trafficking 

China 〇 〇 〇 

France 〇 〇 〇 

Russia 〇 〇 〇 

U.K. 〇 〇 〇 

U.S. 〇 〇 〇 

India 〇 〇 〇 

Israel 〇 〇 〇 

Pakistan  〇 〇 

Australia 〇 〇 〇 

Austria 〇 〇 〇 

Belgium 〇 〇 〇 

Brazil 〇 〇 〇 

Canada 〇 〇 〇 

Chile 〇 〇 〇 

Egypt   〇 

Germany 〇 〇 〇 

Indonesia 〇 〇 〇 

Iran  〇 〇 

Japan 〇 〇 〇 

Kazakhstan 〇 〇 〇 

South Korea 〇 〇 〇 

Mexico 〇 〇 〇 

Netherlands 〇 〇 〇 

New Zealand 〇 〇 〇 

Nigeria 〇 〇 〇 

Norway 〇 〇 〇 

Philippines 〇 〇 〇 

Poland 〇 〇 〇 

Saudi Arabia  〇 〇 

South Africa 〇 〇 〇 

Sweden 〇 〇 〇 

Switzerland 〇 〇 〇 

Syria 〇   

Turkey 〇 〇 〇 

UAE 〇 〇 〇 

North Korea    

“○” indicates those countries for which public information on efforts in these areas has been obtained. 
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part of  its IPPAS mission report newly 

available to the public, but it is expected 

that more countries will do so going 

forward. 

Apart from IPPAS missions, the IAEA 

also provides the International Nuclear 

Security Advisory Service (INSServ) and 

other missions to develop an INSSP in 

order to assist States in establishing 

nuclear security systems and capabilities. 

An INSServ mission, composed of  a 

group of  international experts, provides 

advice to improve a broad spectrum of  

nuclear security activities of  the state, by 

reviewing the national nuclear security 

regime. With the goal of  training such 

experts to support future INSServ 

missions, the IAEA conducted virtually 

an international workshop on the 

INSServ guidelines in June 2021.134 

The INSSP provides a platform for 

nuclear security work to be implemented 

over a period of  time, thus ensuring 

sustainability of  national nuclear security 

efforts. The INSSP review missions 

enable the IAEA, the state concerned, 

and donors, to plan and coordinate 

activities from both a technical and a 

financial point of  view, optimizing the 

use of  resources and avoiding 

 

and its Follow-up Mission Report,” December 24, 
2019.  

134 IAEA, Nuclear Security Report 2021, p. 23. 

135 Ibid., p. 9. 

136 Ibid. 

137 According to ISCN, cases of nuclear forensics 
are rare and thus an internationally standardized 
method has yet to be established. Therefore, ISCN 
has been conducting joint research with the U.S. 
Department of Energy and the EU/Joint Research 

duplications. 

According to the IAEA Nuclear Security 

Report 2021, as of  June 2021, there are 91 

approved INSSPs in total, including five 

new countries that formally approved 

INSSPs during the period from July 2020 

to June 2021.135 Regarding the surveyed 

countries, Poland is one of  the five 

countries mentioned above and Egypt 

held the IAEA’s virtual coordination 

meeting for INSSP implementation.136 

D) Technology development―nuclear 

forensics 

Nuclear forensics is an important 

technology for nuclear security in that it 

can identify and prosecute perpetrators 

of  illicit trafficking and malicious acts 

involving nuclear and radiological 

materials. Efforts and support for further 

advancement of  this technology, as well 

as the establishment of  national systems 

and international networking systems 

have been made to date.137 

With regard to multilateral cooperation 

on nuclear forensics, the Nuclear 

Forensics International Technical 

Working Group (ITWG) serves as a 

platform to support the technology 

development and the sharing of  nuclear 

Center (JRC) to verify the technology of the 

methods that ISCN developed. In addition, ISCN 
has been participating international exercises to 
evaluate its technological abilities. In this manner, 
it is important to develop technologies under 
international cooperation. ISCN, “State of Play and 
Future Plans on Nuclear Forensics Technology 
Development,” October 4, 2018, 
https://www.jaea.go.jp/ 04/iscn/activity/2018-
10-04/2018-10-04-05.pdf. (in Japanese) 
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forensic methods.138 In June 2021, the 

ITWG annual meeting was held virtually 

and attended by more than one hundred 

experts from 35 countries. The meeting 

highlighted the group’s notable 

contributions to international nuclear 

security over the past twenty-five years.139 

Also, in September, ITWG planned to 

initiate the 7th Collaborative Materials 

Exercise (CMX-7) Data Review Meeting, 

comprising elements of  radiological 

crime scene management and nuclear 

forensic laboratory analyses, but it is 

unknown from public sources whether it 

took place or not.140 Although only six 

analytical labs participated in the 

inaugural CMX-1, Australia, Austria, 

Azerbaijan, Brazil, Canada, Czech, China, 

France, Germany, Hungary, Israel, Japan, 

Kazakhstan, South Korea, Lithuania, 

Moldova, the Netherlands, Poland, 

Romania, Russia, Singapore, South Africa, 

Sweden, Switzerland, Turkey, Ukraine, the 

United Kingdom, the United States and 

the European Commission (Joint 

Research Center: JRC), are participating 

in most recent CMX (namely CMX-6). As 

evidenced by this scale of  participation 

has increased markedly over time.141 In 

addition, ITWG has been carrying out the 

Galaxy Serpent Exercise for the 

 

138 ITWG has held “a range of exercises that 
have helped identify, develop, and socialize best 
practices in the field of nuclear forensics. More 
than 300 experts from nearly 60 countries have 
participated in ITWG activities.” “JRC Co-
chairing the ITWG Annual Meeting,” The 
European Commission’s Science and Knowledge 
Service, June 22, 2021, 
https://ec.europa.eu/jrc/en/science-update/jrc-
co-chairing-itwg-annual-meeting. 

development of  a national nuclear 

forensics library and is preparing for 

conducting the 5th one in the spring of  

2022.142 

Another important framework for 

multilateral cooperation on nuclear 

forensics is the Nuclear Forensics 

Working Group (NFWG) chaired by 

Canada and established within the Global 

Initiative to Combat Nuclear Terrorism 

(GICNT), as described below. Aiming at 

strengthening nuclear forensics 

capabilities through multilateral 

cooperation, the NFWG has conducted 

many workshops and desktop exercises. 

The following is a list of  nuclear forensics 

efforts and/or remarks made by the 

surveyed countries in this study regarding 

such efforts. GICNT is also working 

closely with the ITWG, and attended and 

presented a briefing at the 

aforementioned ITWG annual meeting 

held in June.143 

E) Capacity building and support 

activities 

Prior to the commencement of  the 

Nuclear Security Summit process, many 

countries set up Nuclear Security Support 

Centers (NSSC) as a means to strengthen 

the sustainability of  their national nuclear 

139 Ibid. 

140 Ibid. 

141 Jon M. Schwantes, “Trends in Nuclear Forensic 
Analyses: 20 Years of Collaborative Materials 
Exercises,” ITWG Nuclear Forensics Update, No.10, 
March 2019, p. 6. 

142  ITWG, “ITWG Nuclear Forensics Update,” 
No. 19, June 2021, p. 7. 

143 “JRC Co-chairing the ITWG Annual Meeting.” 
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security capacity, including education and 

training functions, or established centers 

of  excellence (COE) for experts in the 

region. In this way, capacity building 

efforts on nuclear security have since 

been carried out continuously since then 

in many countries and regions. 

As part of  its efforts in this area, the 

IAEA in July 2021, initiated work to 

construct the IAEA Nuclear Security 

Training and Demonstration Centre in 

Seibersdorf  which will be a “specialized 

training facility for the demonstration of  

equipment and technologies related to 

nuclear security and the organization of  

training activities on the implementation 

of  nuclear security systems and measures 

at major public events.” According to the 

IAEA, the facility will complement the 

activities of  national NSSCs and is 

scheduled to become operational in 

2023.144 Regarding this Centre, at the 

2021 IAEA General Conference, South 

Korea announced that it “will continue 

close cooperation with the IAEA in the 

establishment of  the IAEA Nuclear 

Security Training and Demonstration 

Center and development of  cyber security 

training program.”145 In addition, Saudi 

Arabia expressed its satisfaction at the 

start of  construction work on the 

Nuclear Security Center building and 

noted that they contributed 10 million 

 

144 “Statement to the Sixty-Fifth Regular Session 
of the IAEA General Conference,” September 20, 
2021, 
https://www.iaea.org/newscenter/statements/sta
tement-to-the-sixty-fifth-regular-session-of-the-
iaea-general-conference. 

145 “Statement of South Korea,” IAEA General 

dollars for this Center.146 

As for the efforts by the surveyed 

countries with respect to COE focused 

on nuclear security in 2021, the following 

statement was made at the IAEA General 

Conference; 

➢ Japan147: “Japan will continue to 

contribute to strengthening 

international nuclear security, in 

cooperation with the Agency despite 

the COVID-19 pandemic, through 

activities for regional human resource 

development, including virtual 

trainings by the Japan Atomic Energy 

Agency’s Integrated Support Center 

for Nuclear Non-Proliferation and 

Nuclear Security (ISCN). In this 

regard, I am pleased to note that the 

Japan Atomic Energy Agency (JAEA) 

will be designated as an IAEA 

Collaborating Centre in the fields of  

nuclear security and of  

decommissioning and radioactive 

waste management soon and 

contribute to the Agency and Member 

States in both areas.” 

Accordingly, the IAEA and JAEA 

concluded an agreement in November 

and the JAEA was designated as an IAEA 

Collaborating Centre. With this 

agreement, the JAEA became the 8th 

IAEA Collaborating Centre in the field 

of  nuclear security.148 In light of  the 

Conference, September 2021, p. 2. 

146 “Statement of Saudi Arabia,” IAEA General 
Conference, September 2021. 

147  “Statement of Japan,” IAEA General 
Conference, September 2021, pp. 6-7. 

148 Shant Krikorian and Vasiliki Tafili, “IAEA and 
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conclusion of  this agreement, one can see 

a strengthening of  Japan’s contribution to 

the IAEA nuclear security work in the 

area of  research and development 

through human resource development as 

well as IAEA research projects. 

International network for training 

and support 

Efforts to set up COEs and implement 

training as described above not only helps 

capacity building related to global nuclear 

security, but also contributes to 

promoting understanding of  nuclear 

security among regional experts, 

operators and related organizations. 

Moreover, strengthening cooperation 

with each country’s COE has advantages 

such as mutual exchange of  instructors 

among COEs. At the same time, to 

promote efficient cooperation and closer 

information sharing, it is important to 

avoid duplication in the activities of  the 

COEs that have been established over the 

past several years.149 These tasks include 

building a broad network centered around 

the IAEA, and strengthening education 

and training through international 

support. To maintain and further facilitate 

 

Japan Atomic Energy Agency to Work together in 
Decommissioning, Radioactive Waste 
Management, and Nuclear Security,” November 29, 
2021, 
https://www.iaea.org/newscenter/news/iaea-
and-japan-atomic-energy-agency-to-work-
together-in-deco mmissioning-radioactive-waste-
management-and-nuclear-security. Under this 
IAEA-JAEA agreement, “the following areas of 
cooperation are included: enhancing security of 
nuclear material and associated facilities; nuclear 
security in transportation of nuclear and other 
radioactive material; institutional response 
infrastructure for material out of regulatory 
control; education and training programmes for 

exchange of  experts, information and 

training material, the International 

Network for Nuclear Security Training 

and Support Centres (NSSC Network) 

was established in 2012 under the 

leadership of  the IAEA. As of  2021, 75 

institutions from 66 countries currently 

participate in the Network. The break-

down of  these 75 by region is as follows: 

25 institutions from the Asia/Pacific 

region, 22 from Europe, 20 from Africa, 

6 from Latin America, and 2 from North 

America.150 Participating countries in this 

study include Brazil, Canada, Chile, 

China, Egypt, France, Indonesia, Japan, 

Kazakhstan, South Korea, Pakistan, the 

Philippines, Russia and the United States. 

The annual meeting of  the NSSC 

Network was held virtually in April 

2021.151 Furthermore, in September, “the 

Asia Regional Network of  NSSCs (ARN) 

and IAEA had a virtual meeting to review 

progress in the development of  

cooperation among the ARN members 

and to further facilitate coordination on 

planning and implementation of  regional 

and international activities for nuclear 

human resource development; and nuclear security 
detection architecture.” 

149 For basic information on the NSSC Network, 
see IAEA, “Understanding Nuclear Security 
Support Centres (NSSCs) in FIVE QUESTIONS,” 
https://www.iaea.org/sites/default/files/20/08/
nssc-five-questions.pdf. 

150  “Chair’s Welcome,” IAEA NSSC Network 
Newsletter, Issue 8, October 2021, 
https://us6.campaign-
archive.com/?u=958dfcbed8f359a6db0bb9c87&i
d=91ab6ed3b0. 

151 IAEA, Nuclear Security Report 2021, p. 29. 



Chapter 3 Nuclear Security 

159 

security.”152 

According to the IAEA Nuclear Security 

Report 2021, a working group of  the 

NSSC Network conducted a survey of  

Network members in order to better 

understand the impact of  the COVID-19 

pandemic on the role and functions of  

NSSCs as well as to share related good 

practices.153 The responses revealed that 

“all NSSC core functions had been 

impacted, including by the cancellation 

and postponement of  events and 

activities. However, new and unique 

approaches to conducting virtual activities 

have also been developed.” NSSCs 

reported that “the mitigating actions 

already implemented had been 

incorporated in their mid-term 

strategies.”154 

International network for education 

While NSSC focuses on training, the 

International Nuclear Security Education 

Network (INSEN) focuses on nuclear 

security education to further advance 

technology development and information 

sharing in this area. According to the 

IAEA Nuclear Security Report 2021, the 

Network now comprises 198 institutions 

from 66 Member States.155 In 2021, 1 

new country and 4 new institutions joined 

INSEN continuing a trend wherein the 

 

152 “Chair’s Welcome.” 

153 IAEA, Nuclear Security Report 2021, pp. 29-30. 

154 Ibid. 

155 Ibid., p. 28. 

156 “Annual Meeting of the International Nuclear 
Security Education Network (INSEN), Chair’s 
Report,” July 2019; “Working Group Meeting of 
the International Nuclear Security Education 

number of  participating countries and 

educational institutions has expanded in 

recent years. Countries in this survey 

which participate in INSEN include: 

Austria, Brazil, Canada, Egypt, France, 

Germany, India, Indonesia, Japan, 

Kazakhstan, the Netherlands, Nigeria, 

Pakistan, Russia, Saudi Arabia, South 

Africa, Sweden, Turkey, the United 

Kingdom, and the United States.156 

As for INSEN activities in 2021, “the 

2021 International Nuclear Security 

Education Network Leadership Meeting” 

was held virtually in March. In this 

Meeting, INSEN’s ongoing activities and 

the impact of  COVID-19 on nuclear 

security education were discussed.157 In 

addition, two “International Schools on 

Nuclear Security were held virtually in 

Russian in September 2020 and May–June 

2021, with 23 participants from 8 

Member States; and in English in April 

2021, with 52 participants from 36 

Member States.”158 

F) IAEA Nuclear Security Plan and 

Nuclear Security Fund 

The IAEA has been developing a Nuclear 

Security Plan (NSP) every four years; the 

sixth Plan covering the period 2022-2025 

was approved in September 2021.159 In 

Network (INSEN), Chairman’s Report,” February 
2015. 

157 IAEA, Nuclear Security Report 2021, p. 29. 

158  Ibid.; “Joint ICTP-IAEA 2021 International 
School on Nuclear Security,” The Abdus Salam 
International Centre for Theoretical Physics, 
http://indico.ictp.it/event/9546/. 

159  IAEA, Nuclear Security Plan 2018-2021, 
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developing the sixth NSP, IAEA General 

Conference resolutions and the 

Ministerial Declaration of  the ICONS 

2020 were taken into consideration. 

According to this latest NSP, following 

are mentioned as priority areas for the 

IAEA to provide further assistance, upon 

request:  

➢ Physical protection, prevention, 

detection, and response, as well as 

insider threat mitigation and nuclear 

security culture. 

➢ Strengthening of  protection of  

sensitive information and computer-

based systems.160 

In addition, as cross-cutting activities of  

high priority, the plan lists the 

universalization and provision of  

assistance to implement the CPPNM/A, 

computer security, the development of  

national legislative and regulatory 

frameworks, advisory missions such as 

IPPAS, and establishing the Nuclear 

Security Training and Demonstration 

Centre at Seibersdorf.161 Furthermore, 

the plan states that the IAEA will 

“undertake efforts to assist States, at their 

request, to address current and evolving 

challenges to nuclear security, noting that 

implementing risk management activities 

may contribute to improving nuclear 

security.”162 

 

GC(61)/24, September 14, 2017. 

160 IAEA, Nuclear Security Plan 2022-2025: Report by 
the Director General, GC(65)/24, September 15, 2021, 
p. 4. 

161 Ibid., p. 5. 

162 Ibid. 

163 “Support for the International Atomic Energy 

With a view toward the successful 

implementation of  NSPs, in 2002 the 

IAEA established the Nuclear Security 

Fund (NSF) as a voluntary funding 

mechanism to prevent, detect, and 

respond to nuclear terrorism. Since then, 

the IAEA has been calling on Member 

States to make voluntary contributions to 

the Fund. 

Although the IAEA’s regular budget 

allocations for nuclear security have 

increased gradually in recent years, this 

has been limited due to persistent 

negative opinions, especially among 

developing countries.163 

According to the IAEA Nuclear Security 

Report 2021, during the period from 1 July 

2020 to 30 June 2021, the IAEA accepted 

pledges and received contributions to the 

NSF from 19 Member States and other 

contributors including Canada, China, 

Estonia, the European Commission, 

Finland, France, Germany, Japan, the 

Netherlands, South Korea, Norway, 

Russia, Saudi Arabia, Spain, Sweden, 

Switzerland, the United Kingdom and the 

United States.164 In addition, according to 

the IAEA Annual Report 2020, the most 

recent available at the time of  writing, 

NSF revenue for FY2020 was €50 

million, representing €17 million increase 

from the previous year.165 

Agency,” NTI Nuclear Security Index, 
https://www. ntiindex.org/story/support-for-the-
international-atomic-energy-agency/. 

164  IAEA, Nuclear Security Report 2021, 
GOV/2021/35-GC (65)/10/Mod.1, September 
10, 2021, p. 1. 

165 IAEA, IAEA Annual Report 2019, GC (64)/3, 
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G) Participation in international 

efforts 

International efforts to improve the level 

of  nuclear security form a multilayered 

structure today. Major efforts by the 

international community on nuclear 

security are comprised of  two pronged 

approaches, one by international 

organizations and the other by 

multilateral forums such as the Nuclear 

Security Summit process which 

concluded in 2016. The approach by 

international organizations includes: UN 

Security Council Resolution 1540 

(2004)166 on non-proliferation, which 

calls for UN Member States to take legal 

measures to prohibit the proliferation of  

weapons of  mass destruction and to 

establish a strict export control system, 

based on the Chapter VII of  the UN 

Charter; INTERPOL’s support to 

national law enforcement agencies on the 

issue of  nuclear security; a series of  

IAEA International Conferences on 

Nuclear Security, and other relevant 

meetings and workshops. 

With regard to the Nuclear Security 

Summit Process, several mechanisms 

have been established to ensure that 

international efforts to improve the level 

of  nuclear security continue after the end 

of  the process in 2016, with the Nuclear 

Security Contact Group (NSCG)—

established through the Joint Statement 

 

2020, p. 82. 

166  “Joint Statement on Promoting Full and 
Universal Implementation of UNSCR 1540 (2004),” 
Washington Nuclear Security Summit, April 5, 
2016. 

on Sustained Action to Enhance Global 

Nuclear Security—at the center of  the 

process. The role of  the NSCG is to 

promote sustained engagement and 

implementation of  nuclear security by 

States, and to strengthen the global 

nuclear security architecture to ensure 

that it is both sustainable and 

comprehensive. The NSCG is expected 

to hold annual meetings in conjunction 

with the IAEA General Conference, as 

well as related meetings. 

The number of  participating countries in 

the NSCG was 40 at the time of  its 

establishment, but Canada has since taken 

the lead in issuing an IAEA information 

document INFCIRC/899, which includes 

the NSCG’s Statement of  Principles and 

invites countries that have not yet joined 

to join.167 As of  November 2021, 48 

countries, including Australia, China, 

France, Germany, India, Israel, Japan, 

South Korea, Pakistan, Sweden, 

Switzerland, the United Kingdom and the 

United States, as well as four regional and 

international organizations, the European 

Union (EU), IAEA, INTERPOL, and the 

UN, are participating as observers.168 

In addition to the NSCG, a number of  

basket initiatives have been launched as 

part of  the Nuclear Security Summit 

process, such as “Transportation Security 

(INFCIRC/909)” led by Japan, “Insider 

Threat Mitigation (INFCIRC/908)” led 

167  “Statement of Principles Nuclear Security 
Contact Group.” 

168 “Members,” Nuclear Security Contact Group, 
http://www.nscontactgroup.org/members.php. 
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by the United States, “Nuclear Forensics 

(INFCIRC/917)” led by Australia, and 

“Security of  Highly Radioactive Sources 

(INFCIRC/910)” led by France.169 

Among these, as an effort to advance 

“Insider Threat Mitigation (INFCIRC/ 

908),” the International Working Group 

(IWG) was set up in 2020 with an 

intention to provide “a unique forum to 

share best practices and other resources 

to advance the global state of  insider 

threat mitigation for nuclear and other 

radioactive materials security.”170 The 

United States and Belgium serves as Co-

Chairs of  the IWG, while Canada, Chile, 

Finland, Hungary, Israel, Japan, Jordan, 

Malaysia, Morocco and Nigeria lead its 

Steering Committee.171 The IWG held its 

second meeting virtually in January 2021 

and issued its first newsletter in March.172 

In addition to the efforts of  the various 

multilateral fora mentioned above, there 

are other multilateral cooperation 

frameworks for nuclear security, such as 

the G7 Nuclear Safety and Security 

Group (NSSG), the G7 Global 

 

169  See the NSCG website, 
http://www.nscontactgroup.org/; “INFCIRC 
909: A Global Tool for Transport Security”; 
“INFCIRC 908: A Global Tool for Insider Threat 
Mitigation”; “INFCIRC 910: A Global Tool for 
Radioactive Source Security.” 

170  “Advancing INFCIRC/908: Building 
International Partnerships to Mitigate Insider 
Threats,” Proceedings of the INMM-ESARDA 
Joint Annual Meeting, August 23-26 and August 
30-September 1, 2021. 

171  “Terms of Reference,” Advancing Insider 
Threat Mitigation (INFCIRC/908) International 
Group, 
https://insiderthreatmitigation.org/assets/docs/0
10_IWG_Terms_of_Reference_v-07.pdf. 

172  “Know Your Insiders, Newsletter of the 

Partnership against Proliferation of  

Weapons and Materials of  Mass 

Destruction (G7GP, formerly known as 

the G8 Global Partnership), and the 

GICNT. 

The NSSG holds three meetings annually 

and produces a report. In 2021, three 

meetings were held under the 

Chairmanship of  the United Kingdom. 

Discussions and exchange of  experience 

in nuclear security and safety were 

conducted and the statement was issued 

in December.173 The statement identifies 

“areas of  importance and opportunities 

for collaboration on key policy topics 

including support for diverse nuclear 

workforces; building public trust; small 

modular reactors (SMRs) and advanced 

nuclear technology; and Chernobyl 

decommissioning programme.”174 

With regards to the G7GP, a Directors 

Group statement was issued in April 

2021. With respect to nuclear security, the 

following points were made.175 

➢ “The G7 is resolved to increase 

Advancing INFCIRC/908 Mitigating Insider 
Threats,” International Working Group, March 
2021. 

173  “G7 Nuclear Safety and Security Group: 
Statement 9 December 2021,” GOV.UK, 
December 13, 2021, 
https://www.gov.uk/government/publications/g
7-nuclear-safety-and-security-group-statement-
2021/ g7-nuclear-safety-and-security-group-
statement-9-december-2021. 

174 Ibid. 

175  “G7 Non-Proliferation Directors Group: 
statement 19 April 2021,” Policy Paper, April 19, 
2021, 
https://www.gov.uk/government/publications/g
7-non-proliferation-directors-group-statement-19-
april-2021. 
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political attention to the challenges of  

countering the threat of  non-state 

actors acquiring nuclear and 

radioactive materials as weapons of  

terrorism and to accelerate national 

and international steps to manage the 

risks posed by such materials.” 

➢ The G7 affirms its commitment to 

minimize HEU stocks globally, and 

encourage states with civil stocks of  

HEU to further reduce or eliminate 

them where economically and 

technically feasible. 

➢ It supports the universal adherence to 

and implementation of  the ICSANT 

and CPPNM/A and calls on all states 

that have not yet done so to become a 

party to and fully implement these 

conventions. 

➢ The G7 calls on all States Parties to 

participate in the upcoming 

CPPNM/A Review Conference to 

make it both substantive and 

reoccurring, as well as to submit 

information required by Article XIV 

prior to the Review Conference. 

➢ The G7 commit to continue to actively 

support the IAEA, NSCG, GICNT, 

and the UNSCR 1540 Committee to 

assist members to implement their 

national commitments that help 

enhance nuclear and radiological 

security. 

➢ “The GP also plans to focus on 

revitalizing efforts to minimize HEU 

and to manage the risks associated 

 

176 “A Message from the United Kingdom-2021 
GP President,” https://www.gpwmd.com/a-
message-from-the-united-kingdom-2021-gp-
president?a5241a13-2015-4961-83d6-
9d645d11a9a8. 

with high activity radiological sources.” 

➢ “The Nuclear and Radiological 

Security Working Group (NRSWG) 

identified HEU minimization as a key 

initiative during 2021 and intends to 

revitalize efforts in raising 

awareness.”176 

Elsewhere, the GICNT, which was agreed 

to by the U.S.-Russia initiative at the St. 

Petersburg Summit in 2006, is another 

important international effort in the field 

of  nuclear security. The GICNT is a 

framework of  voluntary international 

cooperation by concerned states. As 

mentioned in the previous section on 

nuclear forensics technology 

development, GICNT activities with the 

aim of  strengthening nuclear security has 

greatly recognized in recent years. The 

GICNT now includes participation from 

89 partner countries (including Australia, 

China, France, Germany, India, Israel, 

Japan, South Korea, Pakistan, Russia, 

Sweden, Switzerland, the United 

Kingdom, and the United States) and six 

international organizations, including the 

IAEA, INTERPOL, and the United 

Nations Office of  Counter-Terrorism 

(UNOCT) as official observers as of  

April 2021.177 

The next GICNT plenary meeting was 

scheduled to be held in 2021 in Hungary 

to discuss the future direction of  the 

Initiative, based on activities beyond 

2019.178 However, information on this 

177  “Global Initiative to Combat Nuclear 
Terrorism Partner Nations List.” 

178  “Global Initiative to Combat Nuclear 
Terrorism (GICNT),” Nuclear Threat Initiative, 
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meeting could not be found from open-

source documents. 

The GICNT has three main Working 

Groups: Response and Mitigation, 

Nuclear Forensics, and Nuclear 

Detection. In 2019, joint exercises and 

workshops were held under the GICNT 

to support the detection of  nuclear and 

other radioactive materials, to improve 

nuclear forensics capabilities, and to 

respond to disasters related to nuclear 

security incidents. As for 2021, however, 

no records of  such activities could be 

found in publicly available information, as 

was also the case in 2020. 

In addition to the multilateral efforts 

described above, countries are working 

toward the enhancement of  nuclear 

security on a bilateral basis. For example, 

Japan announced the establishment of  

the Japan-U.S. Nuclear Security Working 

Group (NSWG) in November 2010, and 

has been promoting cooperation in the 

areas of  human resource development, 

nuclear forensics, transportation security, 

and HEU minimization.179 Also, the 

NNSA and the Atomic Energy of  

Canada signed “a memorandum of  

understanding-Cooperation and 

Information Exchange on Nuclear 

 

May 28, 2020. 

179 Ministry of Foreign Affairs of Japan, “Japan-
U.S. Nuclear Security Working Group (NSWG),” 
August 31, 2018. (in Japanese) 

180 “U.S., Canada Sign MOU on Safeguards and 
Nonproliferation,” American Nuclear Society, 
October 19, 2020, 
https://www.ans.org/news/article-2296/us-
canada-sign-mou-on-safeguards-and-nonprolifera 
tion/. 

Security, Safeguards and Non-

Proliferation Matters” in October 2020 to 

enable more effective bilateral 

collaboration in the areas of  nuclear 

safety and nuclear security. “The 

agreement includes the sharing of  

knowledge and information, including 

cross-training, workshops and exercises, 

as well as collaboration in research and 

development.”180 They are now in the 

process of  exploring the repatriation of  

additional HEU and other materials over 

the next several years.181 Bilateral 

cooperation between the United States 

and South Korea is another example. 

These two states set up a Nuclear Security 

Working Group under the High-level 

Committee to discuss ways to collaborate 

on nuclear security issues in the future. 

The Regional Workshop on Asia’s 

Consideration of  Nuclear Security 

aforementioned was realized by the 

suggestion of  South Korea through 

consultation with the IAEA and 

NNSA.182 The two countries have 

assumed a leading role in strengthening 

the global nuclear security regime and 

have led the international community in 

minimizing HEU, improving cyber 

security of  nuclear facilities, and 

strengthening IAEA nuclear security 

181  “United States, Canada Complete Nuclear 
Material Shipping Campaign,” January 12, 2021, 
https:// www.energy.gov/nnsa/articles/united-
states-canada-complete-nuclear-material-shipping-
campaign. 

182  Ministry of Foreign Affairs of Republic of 
Korea, “Regional Workshop on Asia’s 
Consideration of Nuclear Security,” March 25, 
2021. 
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activities.183 

Hosting international nuclear security 

review missions such as IPPAS, nuclear 

forensics, capacity-building, and 

supporting efforts will contribute to 

enhancing the surveyed countries’ nuclear 

security-related capabilities and 

performance. Thus, these can be treated 

as indicators of  the robustness of  their 

national nuclear security regimes. 

Furthermore, contributions to the IAEA 

NSF, and participation in activities of  

G7GP as well as GICNT can also be 

regarded as indicators of  States’ 

commitments to enhance nuclear security. 

Based on these premises, in Table 3-7, the 

status of  each surveyed country’s 

participation in and efforts toward the 

above items (nuclear security initiatives) 

are shown. 

 

183 Ministry of Foreign Affairs Republic of Korea, 
“4th Meeting of ROK-U.S. Nuclear Security 
Working Group Takes Place,” Press Releases, 
September 23, 2020, 

http://www.mofa.go.kr/eng/brd/m_5676/ 
view.do?seq=321231. 
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Table 3-7: Participation Status in and Effort toward Nuclear Security Initiatives 

 IPPAS Nuclear Forensics 
Capacity Building 

& Support 
Activities 

Nuclear Security 
Fund 

G7GP GICNT 

China 〇 〇 〇 〇 △ 〇 

France 〇 〇 〇 〇 〇 〇 

Russia  〇 〇 〇  〇 

U.K. 〇 〇 〇 〇 〇 〇 

U.S. 〇 〇 〇 〇 〇 〇 

India   〇 〇 △ 〇 

Israel  〇 〇 〇  〇 

Pakistan  〇 〇 〇  〇 

Australia 〇 〇 〇 〇 〇 〇 

Austria  〇 〇 〇 △ 〇 

Belgium 〇 〇 〇 〇 〇 〇 

Brazil  〇 〇  △  

Canada 〇 〇 〇 〇 〇 〇 

Chile 〇 〇 〇  〇 〇 

Egypt 〇  〇    

Germany 〇 〇 〇 〇 〇 〇 

Indonesia 〇  〇    

Iran 〇  〇 〇   

Japan 〇 〇 〇 〇 〇 〇 

Kazakhstan 〇 〇 〇 〇 〇 〇 

South Korea 〇 〇 〇 〇 〇 〇 

Mexico 〇 〇 〇   〇 〇 

Netherlands 〇 〇 〇 〇 〇 〇 

New Zealand 〇 〇 〇 〇 〇 〇 

Nigeria 〇  〇   〇 

Norway 〇 〇 〇 〇 〇 〇 

Philippines 〇  〇  〇 〇 

Poland 〇 〇 〇  〇 〇 

Saudi Arabia   〇 〇 △ 〇 

South Africa  〇 〇   △  

Sweden 〇 〇 〇 〇 〇 〇 

Switzerland 〇 〇 〇 〇 〇 〇 

Syria       

Turkey 〇 〇 〇 〇 △ 〇 

UAE 〇  〇 〇 △ 〇 

North Korea       

IPPAS: “〇” indicates countries that are planning to accept IPPAS, or have held a related workshop. 

G7GP: “△”  indicates countries that are considering participation. 
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Column 6 

Cyber Issues and Nuclear 
Security 

Hiroshi Tamai 

Cybercrime has been increasing with the 

spread of  the Internet and the 

development of  computer technology. 

We often hear of  criminal activities such 

as planting malware on targeted 

computers to steal credit information or 

cause equipment malfunction. Looking at 

cyber-attacks on nuclear facilities, in 2010, 

Iran’s uranium enrichment facility was 

attacked by Stuxnet, a malicious computer 

worm. Fortunately, the attack did not lead 

to a serious accident, but the facility’s 

centrifuge was damaged due to a defect in 

the control program. If  nuclear facilities 

were to be damaged and nuclear or 

radioactive materials were to be dispersed 

due to such an attack, it could have an 

enormous impact on the public, the 

environment, and society. In recent years, 

computer systems have been playing an 

increasingly important role in the physical 

protection of  nuclear materials in use, 

storage, and transportation, as well as in 

detection and response measures for 

materials that are out of  regulatory 

control. As such, the need for 

countermeasures against cyber-attacks is 

urgent. 

The IAEA, in its Nuclear Security 

Recommendations on Physical Protection 

of  Nuclear Material and Nuclear 

Facilities, Fifth Revision 

(INFCIRC/225/Revision 5), urged that 

“Computer systems used for physical 

protection, nuclear safety, and 

accountancy of  nuclear material should 

be protected against cyber-attacks and 

tampering,” and has issued various 

guidance documents detailing how to 

implement effective countermeasures 

against cyber-attacks. The documents 

recommend taking countermeasures 

against cyber-attacks by identifying the 

assets to be protected; understanding the 

motivations, intentions, capabilities, and 

tactics of  possible cyber-attacks; assessing 

the threats and risks; and understanding 

the vulnerability of  systems/networks 

and potential consequences in the event 

of  an attack. The IAEA further asserts 

that adopting an approach based on a 

graded defense in depth concept that is 

appropriate for the target and threat can 

be effective in realizing adequate cyber 

security. In addition to this, the IAEA is 

helping countries to improve their cyber 

security capabilities. As one example, at 

the technical session of  the IAEA 

International Conference on Nuclear 

Security held in 2020, information was 

shared regarding effective practices each 

country had taken in protecting digital 

assets related to nuclear security. 

In Japan, the Basic Act on Cybersecurity 

was enacted in November 2014 in 

response to the growing sense of  urgency 

surrounding information security issues, 

and the National Center of  Incident 

Readiness and Strategy for Cybersecurity 

(NISC) was established in January 2015 

for the planning, formulation, and 

comprehensive coordination for the 

promotion of  information security 
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measures in the public and private 

sectors. According to this plan, fourteen 

fields—including electric power—are 

designated as critical infrastructures 

essential for the national life and 

socioeconomic activities. Based on the 

Cybersecurity Policy for Critical 

Infrastructure Protection, measures 

related to the preservation and 

promulgation of  safety standards, 

enhancement of  information sharing 

systems, enhancement of  failure response 

systems, risk management, and 

enhancement of  the protection 

infrastructure are promoted. 

In addition, the Nuclear Regulation 

Authority (NRA)—in its Regulations 

Concerning the Installment and 

Operation of  Commercial Nuclear Power 

Reactors—requires operators to take 

measures to prevent unauthorized 

external access to information systems 

related to the protection of  nuclear 

reactor facilities and nuclear fuel 

materials, and to prepare an information 

system security plan to respond quickly 

and reliably in the event of  such an 

attack. The nuclear industry is obliged to 

comply with these laws and regulations, as 

well as the IAEA’s guidelines. While 

strengthening protection against the 

threat of  cyber-attacks in accordance with 

these laws and regulations and the 

IAEA's guidance, the nuclear power 

industry has developed a common basic 

policy and performance rules for the 

domestic nuclear power industry. Based 

on the latest knowledge of  the nuclear 

power industry in Europe and the United 

States, as well as the domestic industry, 

the measures serve to help realize multi-

layered protection of  computer 

equipment related to nuclear reactors 

from cyber-attacks. 

In order to maintain and improve the 

public trust and win acceptance 

concerning nuclear usage, enhancing 

cyber security remains an urgent issue. 

Hiroshi Tamai: Member of  the Institute of  Nuclear 

Materials Management, Japan Chapter 
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Evaluation Points and Criteria 
 

In this “Evaluation” part, the 

performances of  the 36 countries 

surveyed in this project are evaluated 

numerically in three areas—that is, nuclear 

disarmament, non-proliferation and 

nuclear security—based upon study and 

analysis compiled in the “Report” 

section. 

Evaluations of  the four groups—nuclear-

weapon states (NWS), non-parties to the 

Nuclear Non-Proliferation Treaty (NPT), 

non-nuclear-weapon states (NNWS), and 

one particular state (North Korea)—are 

made separately because of  their 

different characteristics. Since different 

sets of  criteria are applied to different 

groups of  countries, full points differ 

according to the group each country 

belongs to. Then, as a measure to 

visualize a comparison of  36 countries’ 

relative performances, each country’s 

performance in each area is shown on a 

chart in percentage terms. 

The Following lists the point values and 

scale of  measurement of  each evaluation 

criteria. 

[Full Points for each group of countries] 

       
Groups  

 
 
 
 

Areas 

(1) 
NWS 

(2) 
Non-NPT 

Parties 

(3) 
NNWS 

(4) 
Other 

China 
France 
Russia 
U.K. 
U.S. 

India 
Israel 
Pakistan 

Australia, Austria, Belgium, Brazil, Canada, 
Chile, Egypt, Germany, Indonesia, Iran, Japan, 
Kazakhstan, South Korea, Mexico, 
Netherlands, New Zealand, Nigeria, Norway, 
Philippines, Poland, Saudi Arabia, South 
Africa, Sweden, Switzerland, Syria, Turkey, 
UAE 

North 
Korea* 

Nuclear 
Disarmament 

101 98 42 98 

Nuclear  
Non-Proliferation 

47 43 61 61 

Nuclear Security 41 41 41 41 

*North Korea declared its suspension from the NPT in 1993 and its withdrawal in 2003, and has conducted totally six 
nuclear tests in 2006, 2009, 2013, 2016 (twice) and 2017. However, there is no agreement among the states parties on 
North Korea’s official status under the NPT. 
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[Nuclear Disarmament] 

Evaluation criteria 
Maximum 

points 
Scale of measurement 

1. Status of Nuclear Forces (estimates) -20  

Status of nuclear forces (estimates) (-20) -5 (〜50); -6 (51〜100); -8 (101〜200); -10 (201〜400); 

-12 (401〜1,000); -14 (1,001〜2,000); -16 (2,001〜
4,000); -17 (4,001〜6,000); -19 (6,001〜8,000); -20 

(8,001〜)  

(not applicable to the NNWS) 

2. Commitment to Achieving a World 
without Nuclear Weapons 

11   

A) Voting behavior on UNGA resolutions on 
nuclear disarmament proposals by Japan, 
NAC and NAM 

(6) On each resolution: 0 (against); 1 (abstention);  
2 (in favor) 

B) Announcement of significant policies and 
important activities 

(3) Add 1 point for each policy, proposal and other 
initiatives having a major impact on global momentum 
toward a world without nuclear weapons (maximum 3 
points) 

-3～-1 (activities that are not covered by the existing 
evaluation items but contrary to nuclear disarmament) 

C) Humanitarian consequences of nuclear 
weapons 

(2) On each resolution: 0 (against); 0.5（abstention);  
1 (in favor) 

3. Treaty on the Prohibition of Nuclear 
Weapons (TPNW) 

10   

A) Signing and ratifying the TPNW (7) 0 (not signing); 3 (not ratifying); 7 (ratifying) 

B) Voting behavior on UNGA resolutions on 
a legal prohibition of nuclear weapons 

(3) On each resolution: 0 (against); 0.5 (abstention);  
1 (in favor) 

4. Reduction of Nuclear Weapons 22   

A) Reduction of nuclear weapons  (15) ・Add 1～10 points in accordance with the decuple rate 
of reduction from the previous fiscal year for a country 
having declared the number of nuclear weapons 

・For a country having not declared it, add some points 
using the following formula: (the previous target – the 
latest target)÷the estimated number of nuclear 
weapons×10  

・Add 1 (engaging in nuclear weapons reduction over 
the past 5 years); add 1 (engaging in nuclear weapons 
reduction under legally-binding frameworks such as 
New Strategic Arms Reduction Treaty); add 1 
(announcing further reduction plan and implementing 
it in 2021) 
・Give a full score (15 points) in case of the total 
abolition of nuclear weapons 

・-1 (increase of the number of possessed nuclear 
weapons in the past five years without any reductions) 

(not applicable to the NNWS) 

B) Concrete plans for further reduction of 
nuclear weapons 

(3) 0 (no announcement on a plan of nuclear weapons 
reduction); 1 (declaring a rough plan of nuclear 
weapons reduction); 2 (declaring a plan on the size of 
nuclear weapons reduction); 3 (declaring a concrete and 
detailed plan of reduction) 

(not applicable to the NNWS) 
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Evaluation criteria 
Maximum 

points 
Scale of measurement 

C) Trends on strengthening/modernizing 
nuclear weapons capabilities 

(4) 0 (modernizing/reinforcing nuclear forces in a 
backward move toward nuclear weapons reduction); 2

～3 (modernizing/reinforcing nuclear forces which 
may not lead to increasing the number of nuclear 
weapons); 4 (not engaging in nuclear 
modernization/reinforcement) 

(not applicable to the NNWS) 

5. Diminishing the Roles and Significance 
of Nuclear Weapons in National Security 
Strategies and Policies 

8   

A) Current status of the roles and significance 
of nuclear weapons 

(-8) -8～-7 (judged based on the declaratory policy) 

(not applicable to the NNWS) 

B) Commitment to no first use, “sole 
purpose,” and related doctrines 

(3) 0 (not adopting either policy); 2 (adopting a similar 
policy or expressing its will to adopt either policy in the 
future); 3 (already adopting either policy) 

(not applicable to the NNWS) 

C) Negative security assurances (2) 0 (not declaring); 1 (declaring with reservations);  
2 (declaring without reservations) 

(not applicable to the NNWS) 

D) Signing and ratifying the protocols of the 
treaties on nuclear-weapon-free zones 

(3) Add 0.5 point for the ratification of one protocol;  
a country ratifying all protocols marks 3 points 

(not applicable to countries except NWS) 

E) Relying on extended nuclear deterrence (-5) (not applicable to the NWS and Non-NPT Parties) 

(applied solely to the NNWS): -5 (a country relying on 
the nuclear umbrella and participating in nuclear 
sharing); -3 (a country relying on the nuclear umbrella); 
0 (a country not relying on the nuclear umbrella) 

6. De-alerting or Measures for 
Maximizing Decision Time to Authorize 
the Use of Nuclear Weapons  

4   

De-alerting or measures for maximizing 
decision time to authorize the use of nuclear 
weapons  

(4) 0～1 (maintaining a high alert level); 2 (maintaining a 

certain alert level); 3 (de-alerting during peacetime); add 
1 point for implementing measures for increasing the 
credibility of (lowered) alert status 

(not applicable to the NNWS) 

7. CTBT 11   

A) Signing and ratifying the CTBT (4) 0 (not signing); 2 (not ratifying); 4 (ratifying) 

B) Moratoria on nuclear test explosions 
pending CTBT’s entry into force 

(3) 0 (not declaring); 2 (declaring); 3 (declaring and closing 
nuclear test sites) 

(not applicable to the NNWS) 

C) Cooperation with the CTBTO Preparatory 
Commission 

(2) 0 (no cooperation or no information); 1～2 (paying 
contributions, actively participating in meetings, and 
actively engaging in outreach activities for the treaty’s 
entry into force) 

D) Contribution to the development of the 
CTBT verification systems  

(2) Add 1 point for establishing and operating the IMS;  
add another 1 point for participating in the discussions 
on enhancing the CTBT verification capabilities 
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Evaluation criteria 
Maximum 

points 
Scale of measurement 

E) Nuclear testing (-3) -3 (conducting nuclear test explosions in the past 5 
years);-1 (conducting nuclear tests without explosions 
or tests with unclear status); 0 (not conducting any 
nuclear tests) 

(not applicable to the NNWS) 

8. FMCT 10   

A) Commitment, efforts, and proposals 
toward immediate commencement of 
negotiations on an FMCT 

(5) Add 1 (expressing a commitment); add 1～2 (actively 

engaging in the promotion of early commencement); 

add 1～2 (making concrete proposals on the start of 

negotiations) 

B) Moratoria on the production of fissile 
material for use in nuclear weapons 

(3) 0 (not declaring); 1 (not declaring but not producing 
fissile material for nuclear weapons); 2 (declaring);  
3 (declaring and taking measures for the cessation of 
production as declared) 

(not applicable to the NNWS) 

C) Contribution to the development of 
verification measures 

(2) 0 (no contribution or no information); 1 (proposing 
research on verification measures); 2 (engaging in R&D 
for verification measures) 

9. Transparency in Nuclear Forces, 
Fissile Material for Nuclear Weapons, 
and Nuclear Strategy/Doctrine   

6   

Transparency in nuclear forces, fissile 
material for nuclear weapons, and nuclear 
strategy/doctrine   

(6) Add 1～2 (disclosing the nuclear strategy/doctrine);  

add 1～2 (disclosing the status of nuclear forces);  

add 1～2 (disclosing the status of fissile material usable 
for nuclear weapons) 

(not applicable to the NNWS) 

10. Nuclear Disarmament Verifications  7   

A) Acceptance and implementation of 
nuclear disarmament verification 

(3) 0 (not accepting or implementing); 2 (limited 
acceptance and implementation); 3 (accepting and 
implementing verification with comprehensiveness and 

completeness); deduct 1～2 points in case of non-
compliance or problems in implementation 

(not applicable to the NNWS) 

B) Engagement in research and development 
for verification measures of nuclear 
disarmament 

(1) 0 (not engaging or no information); 1 (engaging in 
R&D) 

C) The IAEA inspections to fissile material 
declared as no longer required for military 
purposes 

(3) 0 (not implementing); 1(limited implementation);  
3 (implementing); add 1 point if a country engages in 
efforts for implementing or strengthening 
implementation, except in the case of already 
implementing 

(not applicable to the NNWS) 

11. Irreversibility 7   

A) Implementing or planning dismantlement 
of nuclear warheads and their delivery 
vehicles 

(3) 0 (not implementing or no information); 1 (perhaps 

implementing but not clear); 2～3 (implementing) 

(not applicable to the NNWS) 
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Evaluation criteria 
Maximum 

points 
Scale of measurement 

B) Decommissioning/conversion of nuclear 
weapons-related facilities 

(2) 0 (not implementing or no information);  
1 (implementing in a limited way); 2 (implementing 
extensively) 

(not applicable to the NNWS) 

C) Measures for fissile material declared 
excess for military purposes, such as 
disposition or conversion to peaceful 
purposes 

(2) 0 (not implementing or no information);  
1 (implementing in a limited way); 2 (implementing 
extensively) 

(not applicable to the NNWS) 

12. Disarmament and Non-Proliferation 
Education and Cooperation with Civil 
Society  

4   

Disarmament and non-proliferation 
education and cooperation with civil society 

(4) Add 1 (mentioning in a statement or participating in 
the joint statement or mentioning at the NPT 

PrepCom/RevCon, etc); add 1～2 (implementing 

disarmament and non-proliferation education); add 1～
2 (cooperating with civil society); maximum 4 points 

13. Hiroshima and Nagasaki Peace 
Memorial Ceremonies 

1   

Hiroshima and Nagasaki Peace Memorial 
Ceremonies 

(1) 0 (not attending)；0.5 (not attending in 2021 but has 

attended at least once during the past 3 years)； 
1 (attending any one of the ceremonies) 

 

[Nuclear Non-Proliferation] 

Evaluation criteria 
Maximum 

points 
Scale of measurement 

1. Acceptance and Compliance with 
Nuclear Non-Proliferation Obligations 

20   

A) Accession to the NPT (10) 0 (not signing or declaring withdrawal);  
3 (not ratifying); 10 (in force) 

B) Compliance with Articles I and II of the 
NPT and the UNSCRs on non-proliferation 

(7) 0 (not complying with Articles I and II of the NPT); 3

～4 (having not yet violated Articles I and II of the 
NPT but displaying behaviors that raise concerns about 
proliferation, or not complying with the UNSCRs 
adopted for relevant nuclear issues); 5 (taking concrete 
measures for solving the non-compliance issue); 7 
(complying) 

As for the non-NPT states (maximum 3 points); 2 (not 
complying with the UNSCRs adopted for relevant 
nuclear issues); 3 (other cases)  

-4～-1 (activities that are not covered by the existing 
evaluation items but contrary to nuclear non-
proliferation) 

C) Nuclear-Weapon-Free Zones (3) 1 (signing the NWFZ treaty); 3 (ratifying the treaty) 

2. IAEA Safeguards Applied to the NPT 
NNWS 

18  

A) Signing and ratifying a Comprehensive 
Safeguards Agreement 

(4) 0 (not signing); 1 (not ratifying); 4 (in force) 

B) Signing and ratifying an Additional 
Protocol 

(5) 0 (not signing); 1 (not ratifying);  
3 (provisional application); 5 (in force) 
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Evaluation criteria 
Maximum 

points 
Scale of measurement 

C) Implementation of the integrated 
safeguards 

(4) 0 (not implementing); 2 (broader conclusion)  
4 (implementing) 

D) Compliance with IAEA Safeguards 
Agreement 

(5) 0 (not resolving the non-compliance issue);  
2 (taking concrete measures for solving the non-
compliance issue); 5 (complying) 

3. IAEA Safeguards Applied to NWS and 
Non-Parties to the NPT 

7   

A) Application of the IAEA safeguards 
(Voluntary Offer Agreement or 
INFCIRC/66) to their peaceful nuclear in 
facilities  

(3) 0 (not applying); 2 (applying INFCIRC/66);  
3 (applying Voluntary Offer Agreement) 

B) Signing, ratifying, and implementing an 
Additional Protocol 

(4) 0 (not signing); 1 (not ratifying); 3 (in force); add 1 
point if widely applied to peaceful nuclear activities 

4. Cooperation with the IAEA 4   

Cooperation with the IAEA (4) Add 1 (contributing to the development of verification 

technologies); add 1～2 (contributing to the 
universalization of the Additional Protocol); add 1 
(other efforts) 

5. Implementing Appropriate Export 
Controls on Nuclear-Related Items and 
Technologies  

15   

A) Establishment and implementation of the 
national control systems 

(5) 0 (not establishing); 1 (establishing but insufficient); 2 
(establishing a system to a certain degree); 3 
(establishing an advanced system, including the Catch-

all); add 1～2 (if continuing to implement appropriate 

export controls); deduct 1～2 (not adequately 
implementing) 

B) Requiring the conclusion of an Additional 
Protocol for nuclear export 

(2) 0 (not requiring or no information);  
1 (requiring for some cases); 2 (requiring) 

C) Implementation of the UNSCRs 
concerning North Korean and Iranian 
nuclear issues 

(3) 0 (not implementing or no information);  

2 (implementing); 3(actively implementing); deduct 1～
3 (depending on the degree of violation) 

D) Participation in the PSI (2) 0 (not participating); 1 (participating);  
2 (actively participating) 

E) Civil nuclear cooperation with non-parties 
to the NPT 

(3) 0 (exploring active cooperation); 1~2 (contemplating 
cooperation, subject to implementing additional 
nuclear disarmament and non-proliferation measures); 
3 (showing a cautious attitude or being against it) 

6. Transparency in the Peaceful Use of 
Nuclear Energy 

4   

A) Reporting on the peaceful nuclear 
activities 

(2) 0 (not reporting or no information);  
1 (reporting but insufficiently); 2 (reporting) 

B) Reporting on plutonium management (2) 0 (not reporting or no information);  
1 (reporting); 2 (reporting on not only plutonium but 

also uranium)；add 1 (ensuring a high level of 
transparency in plutonium although not being obliged 
to report) 
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[Nuclear Security] 

Evaluation criteria 
Maximum 

points 
Scale of measurement 

1. The Amount of Fissile Material Usable 
for Weapons  

-16   

The amount of fissile material usable for 
weapons  

(-16) Firstly, -3 (if possessing fissile material usable for 
nuclear weapons). Then, deduct as follows: 

・ HEU: -5 (>100t）; -4 (>20ｔ); -3 (>10ｔ); -2 (>1t); -1 
(possessing less than 1t) 
・Weapon-grade Pu: -5 (>100t); -4 (>20ｔ);  

-3 (>10ｔ); -2 (>1t); -1 (possessing less than 1t) 

・Reactor-grade Pu: -3 (>10t); -2 (>1t); -1 (possessing 
less than 1t) 

2. Status of Accession to Nuclear Security 
and Safety-Related Conventions, 
Participation in Nuclear Security-Related 
Initiatives, and Application to Domestic 
Systems 

21   

A) Convention on the Physical Protection of 
Nuclear Material and the 2005 Amendment 
to the Convention 

(3) 0 (not signing the Convention); 1 (not ratifying the 
Convention); 2 (Convention in force, not ratifying the 
Amendment); 3 (both the Convention and the 
Amendment in force) 

B) International Convention for the 
Suppression of Acts of Nuclear Terrorism 

(2) 0 (not signing); 1 (not ratifying); 2 (in force) 

C) Convention on Nuclear Safety (2) 0 (not signing); 1 (not ratifying); 2 (in force) 

D) Convention on Early Notification of a 
Nuclear Accident 

(2) 0 (not signing); 1 (not ratifying); 2 (in force) 

E) Joint Convention on the Safety of Spent 
Fuel Management and on the Safety of 
Radioactive Waste Management 

(2) 0 (not signing); 1 (not ratifying); 2 (in force) 

F) Convention on Assistance in Case of a 
Nuclear Accident or Radiological Emergency 

(2) 0 (not signing); 1 (not ratifying); 2 (in force) 

G) INFCIRC/225/Rev.5 (4) 0 (not applying or no information); 2~3 (applying to 
the national implementation system); 4 (applying and 
implementing adequately) 

H) Enactment of laws and establishment of 
regulations for the national implementation  

(4) 0 (not establishing domestic laws and regulations and 
the national implementation system); 1～3 (establishing 
them but insufficient); 4 (establishing appropriately) 

3. Efforts to Maintain and Improve the 
Highest Level of Nuclear Security 

20   

A) Minimization of HEU and separated 
plutonium stockpile in civilian use 

(4) 0 (no effort or no information); 1 (limited efforts); 3 
(active efforts); add 1 (committed to further 
enhancement) 

B) Prevention of illicit trafficking (5) 0 (not implementing or no information); 2 (limited 
implementation); 4 (active implementation); add 1 
(committed to further enhancement) 

C) Acceptance of international nuclear 
security review missions  

(2) 0 (not accepting or no information); 1 (accepting); 2 
(actively accepting) 

D) Technology development―nuclear 
forensics 

(2) 0 (not implementing or no information); 1 
(implementing); 2 (actively implementing) 

E) Capacity building and support activities (2) 0 (not implementing or no information); 1 
(implementing); 2 (actively implementing) 

F) IAEA Nuclear Security Plan and Nuclear 
Security Fund 

(2) 0 (no effort or information); 1 (participating); 2 
(actively participating) 



Evaluation Points and Criteria 

178 

Evaluation criteria 
Maximum 

points 
Scale of measurement 

G) Participation in international efforts (3) 0 (not participating); 1 (participating in a few 
frameworks); 2 (participating in many or all 
frameworks); add 1 (if contributing actively) 

 

As for the evaluation section, a set of  

objective evaluation criteria is established 

by which the respective country’s 

performance is assessed. 

The Research Committee of  this project 

recognizes the difficulties, limitations and 

risk of  “scoring” countries’ 

performances. However, the Committee 

also considers that an indicative approach 

is useful to draw attention to nuclear 

issues, so as to prompt debates over 

priorities and urgency. 

The different numerical values within 

each category (i.e., nuclear disarmament, 

nuclear non-proliferation and nuclear 

security) reflect each activity’s importance 

within that area, as determined through 

deliberation by the Research Committee 

of  this project. However, the differences 

in the scoring arrangements within each 

of  the three categories do not necessarily 

reflect a category’s relative significance in 

comparison with others, as it has been 

driven by the differing number of  items 

surveyed. Thus, the value assigned to 

nuclear disarmament (maximum of  101 

points) does not mean that it is more 

than twice as important as nuclear non-

proliferation (maximum of  61 points) or 

nuclear security (maximum of  41 points). 

Regarding “the number of  nuclear 

weapons” (in the Nuclear Disarmament 

section) and “the amount of  fissile 

material usable for nuclear weapons” (in 

the Nuclear Security section), the 

assumption is that the more nuclear 

weapons or weapons-usable fissile 

material a country possesses, the greater 

the task of  reducing them and ensuring 

their security. However, the Research 

Committee recognizes that “numbers” or 

“amounts” are not the sole decisive 

factors. It is definitely true that other 

factors—such as implications of  missile 

defense, chemical and biological 

weapons, or conventional force 

imbalance and a psychological 

attachment to a minimum overt or covert 

nuclear weapon capability—would affect 

the issues and the process of  nuclear 

disarmament, non-proliferation and 

nuclear security. However, they were not 

included in our criteria for evaluation 

because it was difficult to make objective 

scales of  the significance of  these 

factors. In addition, in view of  the 

suggestions and comments made to the 

Hiroshima Report 2013, the Research 

Committee modified the criteria of  the 

following items: current status of  the 

roles and significance of  nuclear 

weapons in national security strategies 

and policies; reliance on extended nuclear 

deterrence; and nuclear testing. 

In the end, there is no way to 

mathematically compare the different 

factors contained in the different areas 

of  disarmament, non-proliferation and 

nuclear security. Therefore, the 
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evaluation points should be taken as 

indicative of  performances in general but 

by no means as an exact representation 

or precise assessment of  different 

countries’ performances. Since the 

Hiroshima Report 2014, such items as 

“relying on extended nuclear deterrence” 

and “nuclear testing” have been 

negatively graded if  applicable. 

Along with the adoption of  the Treaty 

on the Prohibition of  Nuclear Weapons 

(TPNW), its signature and ratification 

status was newly added to the evaluation 

item in the Hiroshima Report 2018. In 

addition, since the Hiroshima Report 2019, 

the Research Committee has added an 

evaluation item addressing whether the 

respective countries attended the 

Hiroshima or the Nagasaki Peace 

Memorial Ceremonies, while attendance 

at the Hiroshima Peace Memorial 

Ceremony alone had been evaluated until 

the Hiroshima Report 2018. (the maximum 

score in this item remains the same). 

Since the Hiroshima Report 2020, increase 

of  the number of  possessed nuclear 

weapons in the past five years without 

any reductions, and activities that are not 

covered by the existing evaluation items 

but contrary to nuclear disarmament and 

non-proliferation are negatively graded, 

if  applicable. Furthermore, since the 

Hiroshima Report 2021, the Research 

Committee modified grading range as 

follows: grading range of  negative 

evaluation on actions against nuclear 

non-proliferation has been expanded; 

grading range on the IAEA 

“Recommendations on the Physical 

Protection of  Nuclear Material and 

Facilities (INFCIRC/225/Rev.5),” has 

been expanded and measures against 

insider threat and cyber threat have been 

positively evaluated; grading range on 

enactment of  laws and establishment of  

regulations for national implementation 

has been expanded. In addition, not only 

efforts made in 2021 but also previous 

efforts have been evaluated. 

For the NWS, radar charts were 

produced to illustrate where each country 

stands with respect to different aspects 

of  nuclear disarmament. For this 

purpose, the 12 issues used for nuclear 

disarmament evaluation were grouped 

into six aspects: (1) the number of  

nuclear weapons, (2) reduction of  nuclear 

weapons, (3) commitment to achieving a 

“world without nuclear weapons,” (4) 

operational policy, (5) the status of  

signature and ratification of, or attitudes 

of  negotiation to relevant multilateral 

treaties, and (6) transparency. 
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Chapter 1 

Area Summary 

(1) Nuclear Disarmament 
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6-point Nuclear Disarmament Radar Charts

According to the following radar charts 

illustrating where each nuclear-weapon 

state stands with respect to different 

aspects of  nuclear disarmament, China is 

required to improve its efforts for nuclear 

weapons reduction and transparency. 

Russia and the United States are urged to 

undertake further reductions of  their 

nuclear arsenals. The performances of  

France the United Kingdom are relatively 

well-balanced, compared to the other 

NWS. Still, those two countries need to 

improve their efforts regarding 

reductions, commitments and operational 

policies. 

 
 
 

Aspects Issues 

Number ⚫ Number of  nuclear weapons 

Reduction ⚫ Reduction of  nuclear weapons 

Commitments 

⚫ Treaty on the Prohibition of  Nuclear Weapons (TPNW) 

⚫ Commitments to achieving a world without nuclear weapons 

⚫ Disarmament and non-proliferation education and cooperation with the 
civil society 

⚫ Hiroshima and Nagasaki Peace Memorial Ceremonies 

Operational policy 

⚫ Diminishing roles and significance of  nuclear weapons in the national 
security strategies and policies 

⚫ De-alerting, or measures for maximizing decision time to authorize the 
use of  nuclear weapons 

Multilateral treaties 
⚫ Comprehensive Nuclear-Test-Ban Treaty (CTBT) 

⚫ Fissile Material Cut-off  Treaty (FMCT) 

Transparency 

⚫ Transparency regarding nuclear forces, fissile material for nuclear 
weapons, and nuclear strategy/doctrine  

⚫ Verification 

⚫ Irreversibility 
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Fluctuations of Evaluation Rates 

The following graph shows the 

fluctuations of  the evaluation rates 

regarding nuclear disarmament for NWS, 

other nuclear-armed states and North 

Korea, and some of  NNWS for the 

period 2014-2021. Within this period, 

certain revisions have been made to the 

evaluation criteria and scale of  

measurements, taking into account the 

changes in the trends surrounding nuclear 

disarmament. Needless to say, it is not an 

appropriate method to analyze and 

discuss the grades and evaluation rates 

based on different criteria and scale of  

measurements. For instance, when the 

Treaty on the Prohibition of  Nuclear 

Weapons (TPNW) was adopted in 2017, 

the Hiroshima Report set new evaluation 

criteria and scale of  measurements related 

to it. The fact that each country’s 

evaluation rate regarding nuclear 

disarmament fluctuated before and after 

the adoption of  the TPNW is mainly 

because of  such a revision, especially with 

regard to whether signing and/or 

ratifying the TPNW or not. 

While there are methodological problems 

in such a way, some of  the trends in their 

respective efforts toward nuclear 

disarmament can be still observable, apart 

from the impact of  the adoption of  the 

TPNW. For example, as strategic 

competition intensifies, the NWS’s efforts 

toward nuclear disarmament remain slow. 

Non-NPT countries and North Korea are 

much less positive to work toward nuclear 

disarmament, and their reluctance has 

been further worsening. On the other 

hand, some of  NNWS have generally 

continued to make consistent efforts 

toward nuclear disarmament, with the 

exception of  their response to TPNW. 

However, this also indicates that the 

efforts of  these countries have reached a 

plateau.
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(2) Nuclear Non-Proliferation 
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(3) Nuclear Security 
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Chapter 2 

Country-by-Country Summary 

(1) Nuclear-Weapon States 

1. China     ■Nuclear-Weapon State 

Nuclear Disarmament 
6 Points Full Points 101 5.9% 

Change compared to the Hiroshima Report 2021 -0.5 

China is the only NWS that has not implemented substantial nuclear disarmament measures, 
including the reduction of  its nuclear arsenals. The number of  its nuclear warheads is gradually 
increasing, and China currently possesses approximately 350 nuclear warheads. It has promoted 
active modernization programs for its nuclear forces (particularly, ICBMs and SLBMs). 
Reportedly, China has been alleged to construct totally more than 300 silos for its ICBMs. Beijing 
has reiterated that the U.S.-Russian significant reductions of  nuclear weapons would be a 
condition for participating in multilateral negotiations on nuclear weapons reductions, and refused 
to accept the U.S. request to participate in nuclear arms control negotiations among the U.S., 
China and Russia. China has not signed the TPNW. It has not yet ratified the CTBT, and has not 
declared a moratorium on production of  fissile material for nuclear weapons. It has declared no 
first use of  nuclear weapons and the unconditional negative security assurance. While arguing the 
importance of  transparency in intention, China has maintained the least transparency about 
nuclear weapon capabilities among the NWS. While it has been pointed out that China has been 
likely to change its nuclear posture different from the declaratory policies, Beijing consistently 
denied the allegations. 

Nuclear Non-Proliferation 
30 Points Full Points 47 63.8% 

Change compared to the Hiroshima Report 2021 0 

China acceded to the IAEA Additional Protocol, in which no provision for complementary access 
visits is stipulated. Although it has announced to take efforts to strengthen implementation of  
sanction measures vis-à-vis North Korea under the UN Security Council Resolutions (UNSCRs), 
as well as its export-control mechanisms, questions remain as to whether China is conducting 
adequate and strict implementation. Also, many violations on sanction measures against North 
Korea under the UNSCRs. China has also been criticized for exporting two nuclear power 
reactors to Pakistan, which may constitute a violation of  the NSG guidelines. Since 2017, it has 
not submitted a report based on the Guidelines for the Management of  Plutonium to the IAEA. 

Nuclear Security 
26 Points Full Points 41 63.4% 

Change compared to the Hiroshima Report 2021 -1 

China has ratified all nuclear security-related conventions and has also advanced national 
legislation based on INFCIRC/225/Rev.5. China has also shown its willingness to actively 
strengthen nuclear security, including the establishment of  a Nuclear Security Technical 
Cooperation Center with the IAEA. Furthermore, it has been active in international assistance in 
minimizing the use of  HEU, but there was no new commitment in this area in 2021 continuing 
from the previous year. 
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2. France     ■Nuclear-Weapon State 

Nuclear Disarmament 
22 Points Full Points 101 21.8% 

Change compared to the Hiroshima Report 2021 +1.7 

France has announced its maximum number of  nuclear warheads as 300, and has reduced its 
overall nuclear forces. It has converted fissile material excess for military purpose to civilian 
purposes, which has been placed under international safeguards. It voted against most of  the 
UNGA Resolutions regarding nuclear disarmament, while voted in favor of  the resolution 
proposed by Japan. It has not signed the TPNW. Meanwhile, France participates in the IPNDV. 

Nuclear Non-Proliferation 
40 Points Full Points 47 85.1% 

Change compared to the Hiroshima Report 2021 0 

France acceded to the IAEA Additional Protocol, with the provision for complementary access 
visits. All of  its civilian nuclear material covered by the EURATOM Treaty is subject to its 
safeguards. France has engaged in nuclear non-proliferation proactively, including contributions 
to the IAEA safeguards systems, and the establishment and implementation of  its export control 
systems. France submitted a report based on the Guidelines for the Management of  Plutonium 
to the IAEA, including its holding of  civil HEU in addition to that of  civil plutonium. 

Nuclear Security 
27 Points Full Points 41 65.9% 

Change compared to the Hiroshima Report 2021 0 

France has ratified all conventions relevant to nuclear security and has shown an active stance in 
strengthening nuclear security, including the introduction of  recommended measures of  
INFCIRC/225/Rev.5, in particular, measures against insider threat and cyber threat. France has 
been also actively involved in international efforts, including nuclear forensics activities. 
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3. Russia     ■Nuclear-Weapon State 

Nuclear Disarmament 
3.7 Points Full Points 101 3.7% 

Change compared to the Hiroshima Report 2021 +1.0 

The number of  Russia’s nuclear weapons has been reduced. However, it is estimated to still 
possess 6,255 nuclear warheads. Russia has actively modernized ICBMs and SLBMs, and 
developed hypersonic boost glide weapons as well as nuclear-powered torpedoes. Russia reached 
an agreement with the U.S. on the five-year extension of  the New START. At the U.S.-Russian 
summit meeting, they reaffirmed the principle that “a nuclear war cannot be won and must never 
be fought.” They also agreed to convene a Strategic Stability Dialogue for discussing, inter alia, 
future arms control. It voted against most of  the UNGA Resolutions regarding nuclear 
disarmament. It has not signed the TPNW. Russia announced in June that it had conducted 
subcritical experiments. 

Nuclear Non-Proliferation 
34 Points Full Points 47 72.3% 

Change compared to the Hiroshima Report 2021 0 

Russia acceded to the IAEA Additional Protocol, in which no provision for complementary 
access visits is stipulated. It considers that the conclusion of  an Additional Protocol should be 
voluntary. Russia supported a proposal by the Arab states, and participated in the UN conference 
on a WMD-free zone in the Middle East. Several violations on sanction measures against North 
Korea under the UNSCRs were reported. In 2021, it did not submit a report based on the 
Guidelines for the Management of  Plutonium to the IAEA. 

Nuclear Security 
19 Points Full Points 41 46.3% 

Change compared to the Hiroshima Report 2021 -1 

Russia has ratified all relevant conventions and has introduced recommended measures of  
INFCIRC/225/Rev.5. It participates in international efforts to strengthen nuclear forensics 
capabilities. Regarding HEU minimization, there was no new commitment in 2021 continuing 
from the previous year. 

  



Chapter 2 Country-by-Country Summary 

191 

4. The United Kingdom     ■Nuclear-Weapon State 

Nuclear Disarmament 
19 Points Full Points 101 18.8% 

Change compared to the Hiroshima Report 2021 -8 

The U.K. announced its nuclear policies to increase the limit on the number of  an overall nuclear 
weapons stockpile it possesses to no more than 260. It also declared to extend deliberate 
ambiguity, including the number of  nuclear weapons it possesses, and to impose certain 
restrictions on transparency. Meanwhile, the U.K. maintained to construct a new class of  four 
SSBNs, as replacement for the existing Vanguard-class vessels. However, the delay of  the 
construction due to technical problems and the cost overruns are pointed out. It has not signed 
the TPNW. Meanwhile, the U.K. has engaged in joint work to develop nuclear disarmament 
verification measures with the U.S. and Norway, respectively, and participates in the IPNDV. 
NWS. It voted in favor of  the UNGA resolution on nuclear disarmament proposed by Japan. 

Nuclear Non-Proliferation 
40 Points Full Points 47 85.1% 

Change compared to the Hiroshima Report 2021 +1 

The U.K. acceded to the IAEA Additional Protocol with the provision for complementary access 
visits. All of  its civilian nuclear material is subject to the international safeguards. It has proactively 
engaged in nuclear non-proliferation, including implementation of  export controls. It submitted 
a report based on the Guidelines for the Management of  Plutonium to the IAEA. 

Nuclear Security 
27 Points Full Points 41 65.9% 

Change compared to the Hiroshima Report 2021 +1 

The U.K. has ratified all conventions relevant to nuclear security and has introduced 
recommended measures of  INFCIRC/225/Rev.5. The U.K. is also involved in efforts to 
strengthen international nuclear security, including nuclear forensics and GICNT. In 2021, the 
U.K. announced as the president of  G7 that the group will place high priority in HEU 
minimization. 
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5. The United States     ■Nuclear-Weapon State 

Nuclear Disarmament 
14.9 Points Full Points 101 14.8% 

Change compared to the Hiroshima Report 2021 +0.8 

The U.S. is estimated to possess 5,550 nuclear warheads, the second largest NWS next to Russia, 
and continues to dismantle retired warheads. It continues its nuclear modernization program. The 
U.S. reached an agreement with Russia on the five-year extension of  the New START. At the U.S.-
Russian summit meeting, they reaffirmed the principle that “a nuclear war cannot be won and 
must never be fought.” They also agreed to convene a Strategic Stability Dialogue for discussing, 
inter alia, future arms control. Meanwhile, it has not made any specific proposals for further 
reductions in nuclear weapons after New START. The U.S. has not signed the TPNW. In the 
meantime, it argues the necessity of  the improvement of  international security environment for 
the progress of  nuclear disarmament, and hosts a Creating the Environment for Nuclear 
Disarmament (CEND) working group. While the U.S. has not ratified the CTBT, it expressed its 
intention to make efforts toward a treaty’s entry into force. . It remains the one of  the most 
transparent NWS on nuclear issues, and, in 2021, resumed disclosing information on the number 
of  nuclear warheads possessed and dismantled. It has established and led the “International 
Partnership for Nuclear Disarmament Verification (IPNDV).” It voted in favor of  the UNGA 
resolution on nuclear disarmament proposed by Japan. 

Nuclear Non-Proliferation 
39 Points Full Points 47 83.0% 

Change compared to the Hiroshima Report 2021 +1 

Regarding the JCPOA from which the U.S. withdrew in 2018, it joined indirect negotiations with 
Iran and other countries concerned. However, they could not reach an agreement to reconstruct 
the JCPOA in 2021. It abstained the UNGA Resolution on the Establishment of  WMD-Free 
Zones in the Middle East, and did not participate in the Conference on the Establishment of  
WMD-Free Zones in the Middle East. The U.S. has proactively led the efforts to bolster nuclear 
non-proliferation, including contributions to the IAEA safeguards systems and implementation 
of  stringent export controls. It acceded to the IAEA Additional Protocol with the provision for 
complementary access visits. In 2021, it submitted a report based on the Guidelines for the 
Management of  Plutonium to the IAEA. 

Nuclear Security 
25 Points Full Points 41 61.0% 

Change compared to the Hiroshima Report 2021 0 

The U.S. has ratified all conventions relevant to nuclear security, introduced the recommended 
measures of  INFCIRC/225/Rev.5, including measures against insider threat and cyber threat. 
The U.S. is actively involved in international efforts to minimize the use and stock of  civilian 
HEU. 

 

  



Chapter 2 Country-by-Country Summary 

193 

(2) Non-Parties to the NPT 

6. India     ■Non-Party to the NPT 

Nuclear Disarmament 
1 Points Full Points 98 1.0% 

Change compared to the Hiroshima Report 2021 0 

India is estimated to possess approximately 150 nuclear warheads, having added incrementally. It 
also continues to actively develop various types of  nuclear delivery vehicles, including ICBMs and 
SLBMs. India voted positively to some extent in the UNGA Resolutions regarding nuclear 
disarmament. However, it has not signed the TPNW. India maintains a moratorium on nuclear 
test explosions, but refuses to sign the CTBT, and abstained the UNGA Resolution calling its 
earlier entry into force. India maintains its NFU policy despite reserving an option of  nuclear 
retaliation vis-à-vis a major biological or chemical attack against it. 

Nuclear Non-Proliferation 
15 Points Full Points 43 34.9% 

Change compared to the Hiroshima Report 2021 0 

India acceded to the IAEA Additional Protocol, in which no provision for complementary access 
visits is stipulated. India’s quest for membership in the NSG is supported by some member states, 
but the group has not yet made a decision. Actual nuclear cooperation with India by the NPT 
states parties has not necessarily been conducted, except India’s import of  uranium. A private 
research institute reported that India’s procurement network of  nuclear-related technology is 
larger than expected. 

Nuclear Security 
21 Points Full Points 41 51.2% 

Change compared to the Hiroshima Report 2021 -2 

India has ratified all relevant conventions except the Joint Convention on the Safety of  Spent 
Fuel Management and on the Safety of  Radioactive Waste Management. India has engaged in 
minimizing the use of  civilian HEU and has contributed to capacity building through its activities 
in the COE. On the other hand, there was no new commitment regarding the prevention of  illicit 
trafficking in 2021 continuing from the previous year. 
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7. Israel     ■Non-Party to the NPT 

Nuclear Disarmament 
-4 Points Full Points 98 -4.1% 

Change compared to the Hiroshima Report 2021 0 

Israel has consistently pursued the policy of  “nuclear opacity” while being estimated to possess 
approximately 90 nuclear warheads. Due to such a policy, its nuclear capabilities and posture 
remain unclear. It has developed and deployed IRBMs and SLCMs which can load nuclear 
warheads. Israel has yet to ratify the CTBT. It does not declare a moratorium on production of  
fissile material for nuclear weapons, and abstained the UNGA resolution calling for immediate 
commencement of  FMCT negotiations. It voted against most of  the UNGA Resolutions 
regarding nuclear disarmament. Israel has not signed the TPNW. 

Nuclear Non-Proliferation 
13 Points Full Points 43 30.2% 

Change compared to the Hiroshima Report 2021 0 

Israel argues that improvement of  regional security is imperative for establishing a Middle East 
Zone Free of  WMD. It voted against the UNGA resolution “Establishment of  a nuclear-weapon-
free zone in the region of  the Middle East,” following the previous year, and has criticized strongly 
and rejected to participate in the Conference on the Establishment of  WMD-Free Zones in the 
Middle East, which is led by Arab countries. At the UNGA First Committee, Israel stated the 
suspicion to the NPT since some of  its states parties in the Middle East violate the treaty. It has 
established solid export control systems. Meanwhile, Israel has not acceded to the IAEA 
Additional Protocol. 

Nuclear Security 
22 Points Full Points 41 53.7% 

Change compared to the Hiroshima Report 2021 -1 

Israel has not ratified some conventions relevant to nuclear security and there is room for 
improvement. Israel has been implementing recommended measures of  INFCIRC/225/Rev.5 
and is involved in international efforts to strengthen nuclear security through participation in the 
GICNT and nuclear forensics activities. Past few years, it didn’t make new commitment in further 
minimize civilian HEU. 
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8. Pakistan     ■Non-Party to the NPT 

Nuclear Disarmament 
-2.5 Points Full Points 98 -2.6% 

Change compared to the Hiroshima Report 2021 +0.5 

Pakistan seems to be increasing its nuclear arsenal incrementally, and is estimated to possess 160 
nuclear warheads. In addition to continuing to develop and to deploy short- and medium-range 
ballistic missiles, it revealed possession of  low-yield, small nuclear weapons. Such developments 
raise concerns about the increased possibility of  the use of  nuclear weapons at an early phase of  
a conflict. It has not signed the TPNW. While maintaining a moratorium on nuclear test 
explosions, it refuses to sign the CTBT. Pakistan continues to block the commencement of  
negotiations on an FMCT at the CD, and voted against the UNGA resolution calling for 
immediate commencement of  FMCT negotiations. It has yet to declare a moratorium on 
production of  fissile material for nuclear weapons. 

Nuclear Non-Proliferation 
9 Points Full Points 43  20.9% 

Change compared to the Hiroshima Report 2021 0 

Pakistan has not yet acceded to the IAEA Additional Protocol. It argues that it has made efforts 
to enhance its export control systems; however, it is still unclear how robust or successfully 
implemented such export control systems are in practice. Pakistan has argued that it is qualified 
to be accepted as an NSG member, but has yet to achieve this status. A private research institute 
reported that Pakistan’s procurement network of  nuclear-related technology is larger than 
expected. 

Nuclear Security 
19Points Full Points 41 46.3% 

Change compared to the Hiroshima Report 2021 -1 

Pakistan has not ratified some conventions relevant to nuclear security, but announced in 2020 
that it is actively considering joining the ICSANT. Pakistan has enforced national regulations in 
line with the recommended measures of  INFCIRC/225/Rev.5 and has also taken regulatory 
measures on computer security, insider threat, and sabotage. Furthermore, it has made efforts to 
improve its transparency through the publication of  its national nuclear security regime. Pakistan 
joined the Nuclear Security Contact Group in 2019. On the other hand, there was no new 
commitment regarding the prevention of  illicit trafficking in 2021 continuing from the previous 
year. 
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(3) Non-Nuclear-Weapon States 

9. Australia     ■Non-Nuclear-Weapon State 

Nuclear Disarmament 
16.5 Points Full Points 42 39.3% 

Change compared to the Hiroshima Report 2021 0 

Along with the other U.S. allies, Australia advocates the “progressive approach” toward a world 
without nuclear weapons through incremental, practical measures. It has not signed the TPNW. 
It has also proactively engaged in cooperation with civil society. Australia participated in the 
IPNDV. It has actively engaged in the promotion for entry into force of  the CTBT. 

Nuclear Non-Proliferation 
56 Points Full Points 61 91.8% 

Change compared to the Hiroshima Report 2021 0 

Australia is also a state party to the South Pacific Nuclear-Free Zone Treaty. It acceded to the 
IAEA Additional Protocol, and has applied the integrated safeguards. The Australia-India Nuclear 
Cooperation Agreement was adopted in 2015, and Australia exports uranium. Australia, the U.K. 
and the U.S. decided to work together to introduce nuclear submarines to Australia. It is necessary 
to contemplate and decide how to implement IAEA safeguards for their nuclear fuel. 

Nuclear Security 
33 Points Full Points 41 80.5% 

Change compared to the Hiroshima Report 2021 0 

Australia has ratified all nuclear security-related conventions and has implemented the 
recommended measures of  INFCIRC/225/Rev.5, particularly in efforts to insider threat and 
cyber-terrorism. Australia is actively working to strengthen nuclear security in the context of  
multilateral cooperation, including nuclear forensics activities.  

10. Austria     ■Non-Nuclear-Weapon State 

Nuclear Disarmament 
32 Points Full Points 42 76.2% 

Change compared to the Hiroshima Report 2021 0 

Austria has played a leading role in promoting the issue on humanitarian dimensions of  nuclear 
weapons. It is a state party to the TPNW. It has already ratified the treaty. It has also proactively 
engaged in cooperation with civil society.  

Nuclear Non-Proliferation 
52 Points Full Points 61 85.2% 

Change compared to the Hiroshima Report 2021 0 

Austria has participated in and implemented the related treaties and measures. It acceded to the 
IAEA Additional Protocol, and has applied the integrated safeguards. 

Nuclear Security 
29 Points Full Points 41 70.7% 

Change compared to the Hiroshima Report 2021 0 

Austria has ratified all nuclear security-related conventions. It removed all HEU from the country. 
Austria is involved in preventing illicit transfers and nuclear forensics activities. 
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11. Belgium     ■Non-Nuclear-Weapon State 

Nuclear Disarmament 
14.5 Points Full Points 42 34.5% 

Change compared to the Hiroshima Report 2021 +1 

Belgium is hosting U.S. non-strategic nuclear weapons as part of  NATO’s nuclear sharing policy. 
It has not signed the TPNW. Along with the other U.S. allies, Belgium advocates the “progressive 
approach” toward a world without nuclear weapons through implementing practical measures. It 
has engaged in promoting the CTBT’s entry into force, and developing its verification systems. 
Belgium participates in the IPNDV. 

Nuclear Non-Proliferation 
54 Points Full Points 61 88.5% 

Change compared to the Hiroshima Report 2021 0 

Belgium acceded to the IAEA Additional Protocol, and has applied the integrated safeguards. It 
has engaged in non-proliferation, including the establishment of  the solid export control systems. 
It submitted a report based on the Guidelines for the Management of  Plutonium to the IAEA. 

Nuclear Security 
29 Points Full Points 41 70.7% 

Change compared to the Hiroshima Report 2021 -1 

Belgium has ratified all conventions relevant to nuclear security. Belgium has been   
implementing the recommended measures of  INFCIRC/225/Rev.5, in particular measures 
against sabotage, insider threat, and cyber theat. Belgium has been active in multilateral efforts to 
advance measures against insider threat. It continues working on minimizing the use of  HEU. 

12. Brazil     ■Non-Nuclear-Weapon State 

Nuclear Disarmament 
24.5 Points Full Points 42 58.3% 

Change compared to the Hiroshima Report 2021 -1 

Brazil has played a leading role in adopting the TPNW, which it has signed. It voted for most of  
the UNGA Resolutions regarding nuclear disarmament. Brazil participates in the IPNDV.  

Nuclear Non-Proliferation 
43 Points Full Points 61 70.5% 

Change compared to the Hiroshima Report 2021 0 

Brazil is a state party to the Latin America Nuclear-Weapon-Free Zone Treaty. While it complies 
with nuclear non-proliferation obligations, Brazil continues to be reluctant about accepting the 
IAEA Additional Protocol. It considers that the conclusion of  the Additional Protocol should be 
voluntary. Brazil aims to become the first non-nuclear-weapon state to possess a nuclear 
submarine, while the status of  discussions between Brazil and the IAEA on a modality of  
safeguards for the nuclear fuel for submarines is not clear. 

Nuclear Security 
29 Points Full Points 41 70.7% 

Change compared to the Hiroshima Report 2021 0 

Brazil has ratified all conventions relevant to nuclear security except the CPPNM/A. It has 
strengthened measures to prevent illicit trafficking. Brazil is also involved in multilateral efforts to 
strengthen nuclear security through participation in nuclear forensics activities. 
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13. Canada     ■Non-Nuclear-Weapon State 

Nuclear Disarmament 
19 Points Full Points 42 45.2% 

Change compared to the Hiroshima Report 2021 +3 

Along with the other U.S. allies, it advocates the “progressive approach” toward a world without 
nuclear weapons, through implementing practical measures. It has not signed the TPNW. Canada 
has engaged in promoting the CTBT’s entry into force, developing its verification systems, and 
commencing to negotiate an FMCT. Canada has also undertaken active cooperation with civil 
society. Canada participated in the IPNDV. 

Nuclear Non-Proliferation 
52 Points Full Points 61 85.2% 

Change compared to the Hiroshima Report 2021 0 

Canada acceded to the IAEA Additional Protocol, and has applied the integrated safeguards. 
Canada exported uranium to India, as part of  their civil nuclear cooperation. 

Nuclear Security 
35 Points Full Points 41 85.4% 

Change compared to the Hiroshima Report 2021 0 

Canada has ratified all conventions relevant to nuclear security and has introduced the 
recommended measures of  INFCIRC/225/Rev.5, including computer security measures. It has 
continued to actively engage in minimizing the use of  HEU. Furthermore, Canada was also 
involved in efforts to strengthen international nuclear security standards, including engaging in 
universalization of  nuclear security-related conventions.  

14. Chile     ■Non-Nuclear-Weapon State 

Nuclear Disarmament 
28 Points Full Points 42 66.7% 

Change compared to the Hiroshima Report 2021 +4.5 

Chile voted for most of  the UNGA Resolutions regarding nuclear disarmament, and has 
expressed approval regarding the issues on the humanitarian dimensions and legal prohibition of  
nuclear weapons. It is a state party to the TPNW. Chile participated in the IPNDV. It expressed 
the sense of  urgency regarding standstill and deterioration of  nuclear disarmament on the 
occasion of  the 50th anniversary of  the entry into force of  the NPT. It is one of  the members 
of  the “De-alerting Group,” which actively proposes that alert levels be reduced. 

Nuclear Non-Proliferation 
52 Points Full Points 61 85.2% 

Change compared to the Hiroshima Report 2021 0 

Chile is a state party to the Latin America Nuclear-Weapon-Free Zone Treaty. It has acceded to 
the IAEA Additional Protocol, and has applied the integrated safeguards. Meanwhile, more effort 
is needed to strengthen its nuclear-related export controls system. 

Nuclear Security 
31 Points Full Points 41 75.6% 

Change compared to the Hiroshima Report 2021 0 

Chile has ratified all nuclear security relevant conventions and has also introduced relevant 
recommended measures of  INFCIRC/225/Rev.5. It completed the removal of  HEU. 
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15. Egypt     ■Non-Nuclear-Weapon State 

Nuclear Disarmament 
14 Points Full Points 42 33.3% 

Change compared to the Hiroshima Report 2021 -0.5 

Egypt voted for most of  the UNGA Resolutions regarding nuclear disarmament, and has 
expressed approval regarding issues on the humanitarian dimensions and legal prohibition of  
nuclear weapons. However, it has not yet signed the TPNW, nor has it actively engaged in 
promotion of  nuclear disarmament. Furthermore, Egypt has not ratified the CTBT. It also 
abstained the UNGA resolution calling for immediate commencement of  FMCT negotiations. 

Nuclear Non-Proliferation 
37 Points Full Points 61 60.7% 

Change compared to the Hiroshima Report 2021 0 

Egypt has been active toward establishing a WMD-free zone in the Middle East, including an 
initiative to convene the UN conference on a WMD-free zone in the Middle East. Meanwhile, it 
has yet to conclude the IAEA Additional Protocol. Egypt has made efforts toward, inter alia, 
putting export control legislation in place and setting enforcement agencies. Still, its export 
controls remain at an insufficient level, due to a lack of  introduction of  important elements 
including development of  list control and catch-all control provisions. While signing, it has not 
yet ratified the Africa Nuclear-Weapon-Free Zone Treaty. 

Nuclear Security 
13 Points Full Points 41 31.7% 

Change compared to the Hiroshima Report 2021 0 

Egypt has not completed the ratification of  some conventions relevant to nuclear security, and 
there is room for improvement. Egypt has worked towards completing the development of  
legislation regarding restriction of  moving of  nuclear materials and radioactive sources.  

16. Germany     ■Non-Nuclear-Weapon State 

Nuclear Disarmament 
14.5 Points Full Points 42 34.5% 

Change compared to the Hiroshima Report 2021 +1 

While Germany has proactively engaged in nuclear disarmament, it was against, or abstained, in 
the votes on the other UNGA Resolutions related to the humanitarian dimensions as well as legal 
prohibition of  nuclear weapons. It has not signed the TPNW, but expressed its intention to 
participate in the treaty’s first Meeting of  the States Parties as an observer. Along with the other 
U.S. allies, Germany advocates the “progressive approach” toward a world without nuclear 
weapons, through incremental, practical measures. Germany is hosting U.S. non-strategic nuclear 
weapons as part of  NATO’s nuclear sharing policy, and the new administration indicated that it 
would undertake a process to replace dual-capable aircraft (DCA). Germany participated in the 
IPNDV. It has actively engaged in the promotion for entry into force of  the CTBT. 

Nuclear Non-Proliferation 
56 Points Full Points 61  91.8% 

Change compared to the Hiroshima Report 2021 0 

Germany acceded to the IAEA Additional Protocol, and has applied the integrated safeguards. It 
has engaged in non-proliferation, including the establishment of  solid export control systems. 
Germany submitted a report based on the Guidelines for the Management of  Plutonium to the 
IAEA, including its holding of  civil HEU in addition to that of  civil plutonium. 

Nuclear Security 
31 Points Full Points 41  75.6% 

Change compared to the Hiroshima Report 2021 0 

Germany has ratified all nuclear security-related conventions and has introduced recommended 
measures of  INFCIRC/225/Rev.5. It has also engaged in strengthening efforts to computer 
security. 
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17. Indonesia     ■Non-Nuclear-Weapon State 

Nuclear Disarmament 
24 Points Full Points 42 57.1% 

Change compared to the Hiroshima Report 2021 0 

Indonesia has actively advocated promotion of  nuclear disarmament at various nuclear 
disarmament fora, including the OEWG and the UNGA. It voted for most of  the UNGA 
Resolutions regarding nuclear disarmament. Indonesia signed the TPNW, but has not ratified it. 
It participated in the IPNDV.  

Nuclear Non-Proliferation 
48 Points Full Points 61 78.7% 

Change compared to the Hiroshima Report 2021 +1 

Indonesia is a state party to the Southeast Asia Nuclear-Weapon-Free Zone Treaty. It has 
concluded the IAEA Additional Protocol, of  which the NAM countries are less enthusiastic 
about acceptance. Indonesia applied the integrated safeguards. On export controls, however, 
Indonesia has yet to prepare a list of  dual-use items and technologies, or to implement catch-all 
control.  

Nuclear Security 
31 Points Full Points 41 75.6% 

Change compared to the Hiroshima Report 2021 0 

Indonesia has ratified all conventions relevant to nuclear security and is working on the revision 
of the Nuclear Energy Act, which incorporates nuclear safety, nuclear security, safeguards and 
emergency preparedness. Indonesia is also focusing on preventing illicit transfers including 
strengthening detection capabilities at borders and enhancing capacity building. 
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18. Iran     ■Non-Nuclear-Weapon State 

Nuclear Disarmament 
12.5 Points Full Points 42 29.8% 

Change compared to the Hiroshima Report 2021 0 

Iran voted for most of  the UNGA Resolutions regarding nuclear disarmament, including the 
UNGA resolution titled “Taking forward multilateral nuclear disarmament negotiations,” and 
other UNGA Resolutions related to the humanitarian dimensions as well as legal prohibition of  
nuclear weapons. However, it has not actively engaged in promotion of  nuclear disarmament. 
Iran has neither ratified the CTBT nor signed the TPNW. It also abstained the UNGA resolution 
calling for immediate commencement of FMCT negotiations. 

Nuclear Non-Proliferation 
27 Points Full Points 61 44.3% 

Change compared to the Hiroshima Report 2021 -5 

Although indirect negotiations by the countries concerned to revive the JCPOA were held 
intermittently, no agreement was reached by the end of  2021. As a countermeasure to the U.S. 

withdrawal from the JCPOA and the enhancement of  sanctions on Iran, Tehran has steadily 
expanded the areas from which it has withdrawn from its own obligations under the 
JCPOA; such as the upper limits of, inter alia, its stockpile of  enriched uranium, level of  
enrichment, and the number of  centrifuges. Iran also produced 20% and 60% HEU as 
well as uranium metal. In addition, it also suspended verification and monitoring measures 
under the JCPOA, including the provisional application of  the Additional Protocol to the IAEA 
Safeguards Agreement. The IAEA could not resolve the issues regarding the accuracy and 
completeness of  declarations for four sites related to the alleged Iran’s past clandestine nuclear 
program. Iran and North Korea reportedly continue cooperation on a missile development 
project. 

Nuclear Security 
13 Points Full Points 41 31.7% 

Change compared to the Hiroshima Report 2021 +1 

While Iran has completed domestic procedures to ratify the Joint Convention, there is room for 
improvement in acceding to other relevant conventions. Iran is updating the regulations on 
security of  radioactive sources and prevention of  illicit trafficking. Iran seems to become more 
positively involved in nuclear security by hosting IAEA workshops both for itself  and for the 
region in the past few years. 
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19. Japan     ■Non-Nuclear-Weapon State 

Nuclear Disarmament 
21.5 Points Full Points 42 51.2% 

Change compared to the Hiroshima Report 2021 0 

Along with the other U.S. allies, Japan advocates the “progressive approach” toward a world 
without nuclear weapons, through incremental practical measures. It has not signed the TPNW. 
In the meanwhile, Prime Minister Kishida said, “the TPNW is an important treaty that will be the 
way out for a world without nuclear weapons.” Japan has proactively engaged in nuclear 
disarmament, as one of  the countries that lead efforts to promote and strengthen those areas, 
particularly for achieving a world without nuclear weapons, promoting entry into force of  the 
CTBT, and undertaking disarmament and non-proliferation education as well as cooperation with 
civil society. While western NWS and NNWS voted in favor of  the UNGA resolution on nuclear 
disarmament led by Japan, major proponents of  the TPNW criticized and abstained it. Its draft 
resolution was put to a split vote over 18 paragraphs at the First Committee. Japan participated 
in the IPNDV.  

Nuclear Non-Proliferation 
53 Points Full Points 61 86.9% 

Change compared to the Hiroshima Report 2021 0 

Japan has acceded to the IAEA Additional Protocol, and has applied the integrated safeguards. It 
has proactively engaged in nuclear non-proliferation, including the establishment of  solid export 
control systems and conducting outreach activities. It submitted a report based on the Guidelines 
for the Management of  Plutonium to the IAEA. 

Nuclear Security 
30 Points Full Points 41 73.2% 

Change compared to the Hiroshima Report 2021 0 

Japan has completed ratification of  all conventions relevant to nuclear security, introduced the 
recommended measures of  INFCIRC/225/Rev.5, and enhanced measures against insider threat 
and cyber threat. Japan is also actively involved in capacity building not only at national but also 
regional and international levels utilizing the experienced COE (JAEA-ISCN). 

20. Kazakhstan     ■Non-Nuclear-Weapon State 

Nuclear Disarmament 
30 Points Full Points 42 71.4% 

Change compared to the Hiroshima Report 2021 +1 

Kazakhstan has actively advocated for the importance of  the CTBT. It voted for the UNGA 
Resolutions regarding nuclear disarmament, and has expressed approval of  issues regarding the 
humanitarian dimensions and legal prohibition of  nuclear weapons. It is a state party to the 
TPNW, and proactively argues a necessity to promote victim assistance and environment 
restoration. Kazakhstan participates in the IPNDV. 

Nuclear Non-Proliferation 
49 Points Full Points 61 80.3% 

Change compared to the Hiroshima Report 2021 0 

Kazakhstan is a state party to the Central Asia Nuclear-Weapon-Free Zone Treaty. It has acceded 
to the IAEA Additional Protocol, and has applied the integrated safeguards. The IAEA LEU Fuel 
Bank established in Kazakhstan became operational in 2017, and received the LEU shipment. 

Nuclear Security 
29 Points Full Points 41 70.7% 

Change compared to the Hiroshima Report 2021 0 

Kazakhstan has ratified all conventions relevant to nuclear security and has introduced 
recommended measures of  INFCIRC/225/Rev.5, as well as being involved in multilateral efforts 
such as preventing illicit transfers and nuclear forensics activities. It continues to work on further 
minimize the use of  HEU. 
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21. South Korea     ■Non-Nuclear-Weapon State 

Nuclear Disarmament 
15.5 Points Full Points 42 36.9% 

Change compared to the Hiroshima Report 2021 +1.5 

Along with the other U.S. allies, South Korea advocates the “progressive approach” toward a 
world without nuclear weapons, through incremental practical measures. It has not signed the 
TPNW. South Korea has engaged in promoting the CTBT’s entry into force, and developing its 
verification systems. It participates in the IPNDV. 

Nuclear Non-Proliferation 
51 Points Full Points 61 83.6% 

Change compared to the Hiroshima Report 2021 0 

South Korea acceded to the IAEA Additional Protocol, and has applied the integrated safeguards. 
It has continued to urge North Korea to resolve nuclear issues.  

Nuclear Security 
38 Points Full Points 41 92.7% 

Change compared to the Hiroshima Report 2021 0 

South Korea has ratified all nuclear security-related conventions and has introduced 
recommended measures of  INFCIRC/225/Rev.5 including efforts to computer security. It has 
engaged in technological development to minimize the use of  HEU and is actively involved in 
strengthening regional capacity building. 

22. Mexico     ■Non-Nuclear-Weapon State 

Nuclear Disarmament 
29 Points Full Points 42 69.0% 

Change compared to the Hiroshima Report 2021 0 

Mexico has played a leading role in promoting the issue on the humanitarian dimensions of  
nuclear weapons, as well as adopting the TPNW to which it is a state party. Mexico participates 
in the IPNDV.  

Nuclear Non-Proliferation 
50 Points Full Points 61 82.0% 

Change compared to the Hiroshima Report 2021 0 

Mexico is also a state party to the Latin America Nuclear-Weapon-Free Zone Treaty. Mexico 
acceded to the IAEA Additional Protocol, but a broader conclusion has not yet been drawn. 

Nuclear Security 
34 Points Full Points 41 82.9% 

Change compared to the Hiroshima Report 2021 0 

Mexico has completed ratification of  all conventions relevant to nuclear security, and is actively 
involved in international efforts. Mexico has been actively working on capacity building and 
support activities to strengthen nuclear security in its own country and in the region.  

 

  



Chapter 2 Country-by-Country Summary 

204 

23. The Netherlands     ■Non-Nuclear-Weapon State 

Nuclear Disarmament 
13.5 Points Full Points 42 32.1% 

Change compared to the Hiroshima Report 2021 +1 

Along with the other U.S. allies, it advocates the “progressive approach” toward a world without 
nuclear weapons, through incremental practical measures. It has not signed the TPNW. It is 
hosting U.S. non-strategic nuclear weapons as part of  NATO’s nuclear sharing policy. The 
Netherlands participated in the IPNDV.  

Nuclear Non-Proliferation 
55 Points Full Points 61  90.2% 

Change compared to the Hiroshima Report 2021 0 

The Netherlands acceded to the IAEA Additional Protocol, and has applied the integrated 
safeguards. It has actively engaged in non-proliferation activity, including the establishment of  
solid export control systems. 

Nuclear Security 
34 Points Full Points 41  82.9% 

Change compared to the Hiroshima Report 2021 0 

The Netherlands has ratified all conventions relevant to nuclear security. It has introduced 
recommended measures of  INFCIRC/225/Rev.5 and enhanced computer security measures in 
particular. It is working to minimize the use of  HEU and cooperating with multilateral efforts to 
strengthen nuclear security. It is also striving to increase nuclear forensics capability. 

24. New Zealand     ■Non-Nuclear-Weapon State 

Nuclear Disarmament 
31 Points Full Points 42  73.8% 

Change compared to the Hiroshima Report 2021 0 

New Zealand was actively involved in the process of  adopting the TPNW, and is a state party to 
it. It has also proactively advocated promotion of  nuclear disarmament at various fora, including 
the UN General Assembly. It has engaged in promoting the CTBT’s entry into force, and 
developing its verification systems. It is one of  the members of  the “De-alerting Group,” which 
actively proposes that alert levels be reduced. 

Nuclear Non-Proliferation 
57 Points Full Points 61 93.4% 

Change compared to the Hiroshima Report 2021 0 

New Zealand is a state party to the South Pacific Nuclear-Free Zone Treaty. It has acceded to the 
IAEA Additional Protocol, and has applied the integrated safeguards. 

Nuclear Security 
32 Points Full Points 41 78.0% 

Change compared to the Hiroshima Report 2021 0 

New Zealand has been actively involved in both international and regional efforts, including 
GICNT activities to strengthen nuclear security.  
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25. Nigeria     ■Non-Nuclear-Weapon State 

Nuclear Disarmament 
27 Points Full Points 42 64.3% 

Change compared to the Hiroshima Report 2021 +0.5 

Nigeria voted for most of  the UNGA Resolutions regarding nuclear disarmament. It is a state 
party to the TPNW. Nigeria participates in the IPNDV. Nigeria is one of  the members of  the 
“De-alerting Group,” which actively proposes that alert levels be reduced. 

Nuclear Non-Proliferation 
47 Points Full Points 61 77.0% 

Change compared to the Hiroshima Report 2021 +2 

Nigeria is a state party to the Africa Nuclear-Weapon-Free Zone Treaty. It acceded to the IAEA 
Additional Protocol, and a broader conclusion was drawn. Its implementations on export 
controls-related measures are not necessarily adequate.  

Nuclear Security 
31 Points Full Points 41  75.6% 

Change compared to the Hiroshima Report 2021 0 

Nigeria has ratified all conventions relevant to nuclear security, completed the removal of  HEU, 
and is working to prevent illicit trafficking. It also has been working to strengthen nuclear security 
measures in a positive attitude, including capacity building through participation in Nuclear 
Security Support Center and INSEN. 

26. Norway     ■Non-Nuclear-Weapon State 

Nuclear Disarmament 
16 Points Full Points 42 38.1% 

Change compared to the Hiroshima Report 2021 +0.5 

Along with the other U.S. allies, Norway advocates the “progressive approach” toward a world 
without nuclear weapons, through incremental practical measures. While it has not signed the 
TPNW, it expressed its intention to participate in the treaty’s first Meeting of  the States Parties as 
an observer. Norway participates in the IPNDV. 

Nuclear Non-Proliferation 
54 Points Full Points 61 88.5% 

Change compared to the Hiroshima Report 2021 0 

Norway acceded to the IAEA Additional Protocol, and has applied the integrated safeguards. It 
has engaged in non-proliferation, including the establishment of  the solid export control systems. 

Nuclear Security 
30 Points Full Points 41 73.2% 

Change compared to the Hiroshima Report 2021 0 

Norway has completed ratification of  all nuclear security-related conventions and has been 
working on minimizing the use of  HEU. Norway received an IPPAS mission in 2015 and has 
introduced recommended measures of  INFCIRC/225/Rev.5. 
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27. The Philippines     ■Non-Nuclear-Weapon State 

Nuclear Disarmament 
29.5 Points Full Points 42 70.2% 

Change compared to the Hiroshima Report 2021 +3.5 

The Philippines voted for most of  the UNGA Resolutions regarding nuclear disarmament. It is 
a state party to the TPNW. It participates in the IPNDV.  

Nuclear Non-Proliferation 
52 Points Full Points 61 85.2% 

Change compared to the Hiroshima Report 2021 0 

The Philippines is a state party to the Southeast Asia Nuclear-Weapon-Free Zone Treaty. It has 
implemented the IAEA Additional Protocol, and has applied integrated safeguards. The 
Philippines introduced list control and catch-all control in its export control system. 

Nuclear Security 
30 Points Full Points 41 73.2% 

Change compared to the Hiroshima Report 2021 +1 

In June 2021, the Philippines ratified CPPNM/A. It hasn’t ratified the Nuclear Terrorism 
Convention yet. The Philippines updated INSSP in 2019 and has been continuing to enhance 
nuclear security. It is working on the establishment of  a Nuclear Security Support Center.  

28. Poland     ■Non-Nuclear-Weapon State 

Nuclear Disarmament 
12 Points Full Points 42 28.6% 

Change compared to the Hiroshima Report 2021 0 

Like other NATO countries, Poland maintains a cautious stance on legally banning nuclear 
weapons. It has not signed the TPNW. Along with the other U.S. allies, it advocates the 
“progressive approach” toward a world without nuclear weapons, through incremental practical 
measures. Poland participates in the IPNDV. 

Nuclear Non-Proliferation 
52 Points Full Points 61 85.2% 

Change compared to the Hiroshima Report 2021 0 

Poland acceded to the IAEA Additional Protocol, and has applied the integrated safeguards. It 
has engaged in non-proliferation, including the establishment of  solid export control systems. 

Nuclear Security 
32 Points Full Points 41 78.0% 

Change compared to the Hiroshima Report 2021 0 

Poland has ratified all conventions relevant to nuclear security. It is in the process of  revising 
regulations on the physical protection of  nuclear materials and facilities, and of  developing a 
DBT. It has been contributing to multilateral efforts to strengthen nuclear security, e.g. positively 
participating in ITWG activities. 
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29. Saudi Arabia     ■Non-Nuclear-Weapon State 

Nuclear Disarmament 
11.5 Points Full Points 42 27.4% 

Change compared to the Hiroshima Report 2021 +0.5 

Saudi Arabia voted for most of  the UNGA Resolutions regarding nuclear disarmament related 
to the humanitarian dimensions as well as legal prohibition of  nuclear weapons. However, it has 
not signed the TPNW or the CTBT. It has not actively engaged in promotion of  nuclear 
disarmament. 

Nuclear Non-Proliferation 
33 Points Full Points 61 54.1% 

Change compared to the Hiroshima Report 2021 -2 

Saudi Arabia has not acceded to the IAEA Additional Protocol. Its national implementation 
regarding export controls also came up short. Saudi Arabia had repeatedly stated an intention to 
acquire nuclear weapons, but did not do in 2021. Although its first research reactor is nearing 
completion, it has neither concluded the IAEA Comprehensive Safeguards Agreement and nor 
accepted an amendment to the Small Quantity Protocol (SQP). It opposes renouncing a right to 
conduct enrichment and reprocessing activities in negotiations on a Saudi-U.S. civil nuclear 
cooperation agreement. 

Nuclear Security 
22 Points Full Points 41 53.7% 

Change compared to the Hiroshima Report 2021 0 

Saudi Arabia has ratified all nuclear security-related conventions. Information on the status of  its 
nuclear security measures is not enough to make an assessment. Saudi Arabia is supporting the 
establishment of  the IAEA Nuclear Security Training and Demonstration Centre at Seibersdorf. 

30. South Africa     ■Non-Nuclear-Weapon State 

Nuclear Disarmament 
27.5 Points Full Points 42 65.5% 

Change compared to the Hiroshima Report 2021 +1 

South Africa has played a leading role in promoting the issue on the humanitarian dimensions of  
nuclear weapons, as well as adopting the TPNW to which it is a state party.  

Nuclear Non-Proliferation 
53 Points Full Points 61 86.9% 

Change compared to the Hiroshima Report 2021 0 

South Africa is also a state party to the Africa Nuclear-Weapon-Free Zone Treaty. It acceded to 
the IAEA Additional Protocol, and has applied the integrated safeguards. It considers that the 
conclusion of  an Additional Protocol should be voluntary. 

Nuclear Security 
25 Points Full Points 41 61.0% 

Change compared to the Hiroshima Report 2021 0 

South Africa announced in 2021 that it is in the final stage of  national process to ratify the 
CPPNM/A. It has already ratified all other conventions relevant to nuclear security. It has been 
enhancing nuclear security measures following recommended measures of  INFCIRC/225/Rev.5. 
South Africa has been making significant effort in minimizing the use of  HEU but still possesses 
significant amount. It has also been working on the prevention of  illicit trafficking and 
participating in nuclear forensics activities. 

  



Chapter 2 Country-by-Country Summary 

208 

31. Sweden     ■Non-Nuclear-Weapon State 

Nuclear Disarmament 
24.5 Points Full Points 42 58.3% 

Change compared to the Hiroshima Report 2021 -0.5 

Sweden proposed the “Stockholm Initiative,” based on the “stepping stone approach.” Under 
this Initiative, in July, concrete measures were proposed in a working document prepared by 21 
countries for the NPT Review Conference. Sweden argues that it cannot sign the TPNW in its 
present form. However, it stated that it would participate in its first Meeting of  the States Parties 
as an observer state. It has engaged in promoting the CTBT’s entry into force, and developing its 
verification systems. It is one of  the members of  the “De-alerting Group,” which actively 
proposes that alert levels be reduced. Sweden participated in the IPNDV. It has also proactively 
engaged in cooperation with civil society. 

Nuclear Non-Proliferation 
53 Points Full Points 61 86.9% 

Change compared to the Hiroshima Report 2021 0 

Sweden acceded to the IAEA Additional Protocol, and has applied the integrated safeguards. It 
has engaged in non-proliferation, including the establishment of  solid export control systems. 

Nuclear Security 
38 Points Full Points 41 92.7% 

Change compared to the Hiroshima Report 2021 0 

Sweden has ratified all conventions relevant to nuclear security. It has introduced recommended 
measures of  INFCIRC/225/Rev.5. Sweden received an IPPAS mission in 2016 and has 
continuously been enhancing nuclear security. It has been providing international supports in the 
area of  emergency response and prevention of  illicit trafficking of  radioactive materials. Sweden 
is also actively involved in international efforts, including nuclear forensics activities. 

32. Switzerland     ■Non-Nuclear-Weapon State 

Nuclear Disarmament 
24 Points Full Points 42 57.1% 

Change compared to the Hiroshima Report 2021 +2 

Switzerland argues that it cannot sign the TPNW in its present form. However, it stated that it 
would participate in its first Meeting of  the States Parties as an observer state. It has engaged in 
promoting the CTBT’s entry into force, and developing its verification systems. It has also taken 
a proactive attitude regarding cooperation with civil society. Switzerland participates in the 
IPNDV. It enacted national laws which restrict financing for nuclear weapons production. 

Nuclear Non-Proliferation 
52 Points Full Points 61 85.2% 

Change compared to the Hiroshima Report 2021 0 

Switzerland acceded to the IAEA Additional Protocol, and for the first time applied the integrated 
safeguards. It has engaged in non-proliferation, including the establishment of  solid export 
control systems. It submitted a report based on the Guidelines for the Management of  Plutonium 
to the IAEA. 

Nuclear Security 
34 Points Full Points 41 82.9% 

Change compared to the Hiroshima Report 2021 +1 

Switzerland has ratified all conventions relevant to nuclear security. It has introduced 
recommended measures of  INFCIRC/225/Rev.5. Switzerland has been placing importance in 
enhancing computer security measures based on the outcome of  IPPAS mission that they 
received in 2018. It has also been involved in various international efforts. 
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33. Syria     ■Non-Nuclear-Weapon State 

Nuclear Disarmament 
8.5 Points Full Points 42 20.2% 

Change compared to the Hiroshima Report 2021 -0.5 

Syria voted for most of  the UNGA Resolutions related to the humanitarian dimensions, as well 
as legal prohibition of  nuclear weapons. However, Syria, which has not signed the TPNW or the 
CTBT, and abstained the UNGA resolutions calling for its earlier entry into force, as well as. for 
immediate commencement of  FMCT negotiations. It has not actively engaged in promotion of  
nuclear disarmament. 

Nuclear Non-Proliferation 
21 Points Full Points 61 34.4% 

Change compared to the Hiroshima Report 2021 0 

Syria has yet to address and resolve the allegation of  constructing a clandestine nuclear power 
plant, despite repeated requests by the IAEA. Syria has not concluded the IAEA Additional 
Protocol, and has yet to take appropriate measures on export controls. 

Nuclear Security 
8 Points Full Points 41 19.5% 

Change compared to the Hiroshima Report 2021 0 

Ratification of  the ICSANT hasn’t been completed yet. Enough information on Syria nuclear 
security efforts has not been made available. Therefore, the status of  Syria’s such efforts, including 
introducing recommended measures of  INFCIRC/225/Rev.5, remains to be unknown.  

34. Turkey     ■Non-Nuclear-Weapon State 

Nuclear Disarmament 
8.5 Points Full Points 42 20.2% 

Change compared to the Hiroshima Report 2021 0 

Along with the other U.S. allies, Turkey advocates the “progressive approach” toward a world 
without nuclear weapons, through incremental practical measures. It has not signed the TPNW. 
Turkey participates in the IPNDV. 

Nuclear Non-Proliferation 
50 Points Full Points 61 82.0% 

Change compared to the Hiroshima Report 2021 0 

Turkey acceded to the IAEA Additional Protocol, and a broader conclusion was drawn. However, 
it has not applied the integrated safeguards. It has engaged in non-proliferation, including the 
establishment of  solid export control systems.  

Nuclear Security 
30 Points Full Points 41 73.2% 

Change compared to the Hiroshima Report 2021 0 

Turkey has ratified all conventions relevant to nuclear security except the Joint Convention on the 
Safety of  Spent Fuel Management and on the Safety of  Radioactive Waste Management. Turkey 
received an IPPAS mission in 2021. It is working on implementing recommended measures of  
INFCIRC/225/Rev.5, including upgrading national legislative framework. Turkey is also 
cooperating in nuclear forensics activities in addition to preventing illicit trafficking. Furthermore, 
it completed the removal of  HEU from the country in 2009. 
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35. The UAE     ■Non-Nuclear-Weapon State 

Nuclear Disarmament 
20 Points Full Points 42 47.6% 

Change compared to the Hiroshima Report 2021 -0.5 

The UAE voted for most of  the UNGA Resolutions related to the humanitarian dimensions as 
well as legal prohibition of  nuclear weapons. However, it has not yet signed the TPNW. The UAE 
participates in the IPNDV. 

Nuclear Non-Proliferation 
45 Points Full Points 61 73.8% 

Change compared to the Hiroshima Report 2021 0 

The UAE acceded to the IAEA Additional Protocol, but has not obtained a broader conclusion. 
On export controls, it established national legislation, which includes a catch-all control, but it is 
not clear how effectively the UAE has implemented such measures. 

Nuclear Security 
30 Points Full Points 41 73.2% 

Change compared to the Hiroshima Report 2021 0 

The UAE has ratified all conventions relevant to nuclear security. It has adopted an integrated 
approach which addresses nuclear security, safety and safeguards, as well as interface between 
safety and security. Furthermore, the UAE has developed national legislative and regulatory 
framework and adopted a series of  measures to ensure the full implementation of  relevant 
conventions. It has also been working on the prevention of  illicit trafficking. 
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(4) Other 

36. North Korea     ■Other 

Nuclear Disarmament 
-9 Points Full Points 98 -9.2% 

Change compared to the Hiroshima Report 2021 -1 

North Korea reiterated to reinforce its strategic and non-strategic nuclear arsenals, and repeatedly 
conducted launch tests of  SRBMs and hypersonic missiles. Although it has not conducted any 
nuclear explosion tests or long-range missile launch tests since 2018, it is considered to be 
continuing its activities for their development and performance enhancement. North Korea 
indicated its intention to utilize nuclear weapons not only for deterrence by punishment, but also 
as a war-fighting capability. It is likely to continue the production of  fissile materials for nuclear 
weapons, and abstained the UNGA resolution calling for immediate commencement of FMCT 
negotiations. It has not signed the TPNW or the CTBT. It also opposed to the UNGA Resolution 
calling earlier entry into force of  the CTBT.  

Nuclear Non-Proliferation 
0 Points Full Points 61 0.0% 

Change compared to the Hiroshima Report 2021 0 

No movement to denuclearize North Korea in 2021. It clearly stated that it had no intention to 
renounce its nuclear forces. North Korea, which declared to withdraw from the NPT in 2003, 
ignores or reneges on most of  the nuclear-related treaties, agreements, obligations and norms. 
North Korea continues to engage in illicit trafficking and procurement of  nuclear-related items 
and others through, inter alia, ship-to-ship transfers and cyber activities. It is indicated that North 
Korea continue to cooperate with Iran on a missile development project.  

Nuclear Security 
-2 Points Full Points 41 -4.9% 

Change compared to the Hiroshima Report 2021 0 

North Korea has not ratified any of  the conventions relevant to nuclear security. There continue 
to be no information made available by North Korea on its nuclear security efforts. Therefore, 
the status of  its nuclear security remains to be unknown. 
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Chronology (January-December 2021) 
 

Jan Entry into force of Treaty on the Prohibition of Nuclear Weapons (22nd) 

Feb The five-year extension of New START (3rd) 

Iran announced that it suspended the verification and monitoring measures 
under the JCPOA (23rd) 

Mar The United Kingdom announced its nuclear policy that it would increase the 
limits on the number of nuclear weapons to 260 warheads (16th) 

Apr  

May  

Jun Russia announced that it conducted subcritical nuclear tests (6th) 

U.S.-Russian summit in Geneva, in which “U.S.-Russia Presidential Joint 
Statement on Strategic Stability” was issued (16th) 

Jul The P5 Conference (online)  

IAEA published “Computer Security for Nuclear Security No. 42-G”  

The first meeting of U.S.-Russia Strategic Stability Dialogue (28th) 

Aug Hiroshima Peace Memorial Ceremony (6th) 

Nagasaki Peace Memorial Ceremony (9th) 

Sep IAEA issued Nuclear Security Plan 2022-2025 (15th) 

The 65th General Conference of the International Atomic Energy Agency in 
Vienna (20-24th) 

IPNDV Virtual Symposium (online) (28th) 

Oct  

Nov The second session of the Conference on the Establishment of a Middle East 
Region Free of Nuclear Weapons and Other Weapons of Mass Destruction in 
New York (29th- December 3rd) 

Dec The P5 Conference in Paris (2-3rd) 

NPT Review Conference was further postponed to August 2022 (30th) 

 



Abbreviation 

216 

Abbreviation 
 

ABACC Brazilian-Argentine Agency for Accounting and Control of  Nuclear Materials 

AEOI Atomic Energy Organization for Iranian 

ALCM Air-Launched Cruise Missile 

ARN Asia Regional Network of  NSSCs 

ASEAN Association of  Southeast Asian Nations 

BMD Ballistic Missile Defense 

CD Conference on Disarmament 

CEND Creating an Environment for Nuclear Disarmament 

CEWG CEND Working Group 

CMX Collaborative Materials Exercise 

COE Center of  Excellence 

CPPNM Convention on the Physical Protection of  Nuclear Material 

CPPNM/A 
CRP 

Amendment to the Convention on the Physical Protection of  Nuclear Material 
Coordinated Research Project 

CSA Comprehensive Safeguard Agreement 

CTBT Comprehensive Nuclear-Test-Ban Treaty 

CTBTO Comprehensive Nuclear-Test-Ban Treaty Organization 

CUAS Counter Unmanned Aircraft System 

DBT Design Basis Threat 

DCA Dual-Capable Aircraft 

DIV Design Information Verification 

EC European Commission 

EIF Entry into Force  

EU European Union 

EURATOM European Atomic Energy Community 

FCA Fast Critical Assembly 

FEP Fuel Enrichment Plant 

FFEP Fordow Fuel Enrichment Plant 

FMCT Fissile Material Cut-Off  Treaty 

FOBS Fractional Orbital Bombardment System  

FPFP Fuel Plate Fabrication Plant 

GBSD Ground-Based Strategic Deterrent 

GICNT Global Initiative to Combat Nuclear Terrorism 

GLCM Ground-Launched Cruise Missile 

GTRI Global Threat Reduction Initiative 

G7GP Group of  Seven Global Partnership 

HEU Highly Enriched Uranium 

HGV Hypersonic Glide Vehicle 

HWPP Heavy Water Production Plant 

IAEA International Atomic Energy Agency 

ICAN International Campaign to Abolish Nuclear Weapons 

ICBM Inter-Continental Ballistic Missile 

ICJ International Court of  Justice 
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ICNND International Commission on Nuclear Non-Proliferation and Disarmament 

ICONS International Conference on Nuclear Security 

ICSANT International Convention on the Suppression of  Acts of  Nuclear Terrorism 

IMS International Monitoring System 

INF Intermediate-Range Nuclear Forces 

INSAG International Nuclear Safety Group 

INSEN International Nuclear Security Education Network 

INSServ International Nuclear Security Advisory Service 

INSSP Integrated Nuclear Security Support Plan 

INTERPOL International Criminal Police Organization 

IPFM International Panel on Fissile Materials 

IPNDV International Partnership for Nuclear Disarmament Verification 

IPPAS International Physical Protection Advisory Service 

IRBM Intermediate-Range Ballistic Missile 

ISCN Integrated Support Center for Nuclear Nonproliferation and Nuclear Security 

ITDB Incident and Trafficking Database 

ITWG Nuclear Forensics International Technical Working Group 

IUEC International Uranium Enrichment Centre 

IWG International Working Group 

JAEA Japan Atomic Energy Agency 

JAEC Japan Atomic Energy Commission 

JCPOA Joint Comprehensive Plan of  Action 

JRC Joint Research Center 

LEP Life Extension Program 

LEU Low Enriched Uranium 

LOW Launch on Warning 

LRSO Long Range Stand-Off  Weapon 

LUA Launch under Attack 

MFFF Mixed Oxide Fuel Fabrication Facility 

MIRV Multiple Independently-Targetable Reentry Vehicle 

MOU Memorandum of  Understanding 

MOX Mixed Oxide 

MRBM Medium-Range Ballistic Missile 

MSP Meeting of  States Parties 

MTCR Missile Technology Control Regime 

NAC New Agenda Coalition 

NAM Non-Aligned Movement 

NATO North Atlantic Treaty Organization 

NFU No First Use 

NFWG Nuclear Forensics Working Group 

NGO Non-Governmental Organization 

NNSA National Nuclear Security Administration 

NNWS Non-Nuclear-Weapon States 

NPDI Non-Proliferation and Disarmament Initiative 

NPR Nuclear Posture Review 

NPT Nuclear Non-Proliferation Treaty 
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NRA Nuclear Regulation Authority 

NRC Nuclear Regulatory Commission 

NRSWG Nuclear and Radiological Security Working Group 

NSA Negative Security Assurances 

NSCG Nuclear Security Contact Group 

NSF Nuclear Security Fund 

NSG Nuclear Suppliers Group 

NSP Nuclear Security Plan 

NSSC Nuclear Security Training and Support Centers 

NSSG Nuclear Safety and Security Group 

NSWG Nuclear Security Working Group 

NTI Nuclear Threat Initiative 

NWFZ Nuclear-Weapon-Free Zone 

NWS Nuclear-Weapon States 

ONR Office for Nuclear Regulation 

OPANAL Agency for the Prohibition of  Nuclear Weapons in Latin America and the Caribbean 

PFEP Pilot Fuel Enrichment Plant  

PLA People’s Liberation Army 

PLARF PLA Rocket Force 

PMDA Plutonium Management and Disposition Agreement 

PSI Proliferation Security Initiative 

RevCon 
RRDB 

Review Conference 
Research Reactor Database 

SDGs Sustainable Development Goals 

SEANWFZ Southeast Asia Nuclear Weapon-Free Zone 

SIPRI Stockholm International Peace Research Institute 

SLA State-Level Approach 

SLBM Submarine Launched Ballistic Missile 

SLC State-Level Concept 

SLCM Sea-Launched Cruise Missile 

SMR Small Modular Reactors 

SQP Small Quantities Protocol 

SRBM Short-Range Ballistic Missile 

SSBN Nuclear-Powered Ballistic Missile Submarine 

SSP Stockpile Stewardship Program 

START Strategic Arms Reduction Treaty (Talks) 

TPNW Treaty on the Prohibition of  Nuclear Weapons 

TRM Target Residue Material 

TRR Teheran Research Reactor 

UAS Unmanned Aircraft System 

UEP Uranium Enrichment Plant 

UN United Nations 

UNGA United Nations General Assembly 

UNOCT United Nations Office of  Counter-Terrorism 

UNODA United Nations Office for Disarmament Affairs 

UNODC United Nations Office on Drugs and Crime 
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UNSCR UN Security Council Resolution 

UOC Uranium Ore Concentrate 

UUV Unmanned Underwater Vehicle 

VOA Voluntary Offer Agreement 

VPN Virtual Private Network 

WMD Weapons of  Mass Destruction 
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1 Status of Nuclear Forces (estimates)

-5 (〜50); -6 (51〜100); -8 (101〜200); -10 (201〜400);

-12 (401〜1,000); -14 (1,001〜2,000); -16 (2,001〜
4,000); -17 (4,001〜6,000); -19 (6,001〜8,000); -20

(8,001〜) 

(not applicable to the NNWS)

2
Commitment to Achieving a World

without Nuclear Weapons

A) Voting behavior on UNGA resolutions on

nuclear disarmament proposals by Japan, NAC

and NAM

On each resolution: 0 (against); 1 (abstention);

2 (in favor)
2 2 0 2 2 2 1 3 3 4 2 5 3 5 5 2 5 5 4 6 2 5 2 4 5 2 6 2 6 4 5 4 4 2 6 1

Add 1 point for each policy, proposal and other

initiatives having a major impact on global momentum

toward a world without nuclear weapons (maximum 3

points)

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

-3 ～ -1 (activities that are not covered by the existing

evaluation items but contrary to nuclear disarmament)
0 0 -1 0 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

C) Humanitarian consequences of nuclear

weapons

On each resolution: 0 (against); 0.5（abstention);

1 (in favor)
1 0 0 0 0 1.5 0 1 0.5 2 0.5 2 0.5 2 2 0.5 2 2 1.5 2 0.5 2 0.5 2 2 0.5 2 0 2 2 1.5 1.5 2 0.5 2 1

3
Treaty on the Prohibition of Nuclear

Weapons (TPNW)

A) Signing and ratifying the TPNW 0 (not signing); 3 (not ratifying); 7 (ratifying) 0 0 0 0 0 0 0 0 0 7 0 3 0 7 0 0 3 0 0 7 0 7 0 7 7 0 7 0 0 7 0 0 0 0 0 0

B) Voting behavior on UNGA resolutions on a

legal prohibition of nuclear weapons

On each resolution: 0 (against); 0.5 (abstention);

1 (in favor)
2 0 0.5 0 0 1.5 0 1.5 0 2 0 2.5 0.5 3 3 0 3 3 1 3 0 3 0 2 3 0 2.5 0 2.5 3 1.5 1.5 2 0 3 1

4 Reduction of Nuclear Weapons

(not applicable to the NNWS)

0 (no announcement on a plan of nuclear weapons

reduction); 1 (declaring a rough plan of nuclear weapons

reduction); 2 (declaring a plan on the size of nuclear

weapons reduction); 3 (declaring a concrete and detailed

plan of reduction)

(not applicable to the NNWS)

Country-by-Country Evaluation

Nuclear Disarmament
Maximum

points Scale of measurement

Nuclear-Weapon States Non-NPT Parties

-8 -6 -8

0 0 0 0 0

Non-Nuclear Weapon States

-20

Status of nuclear forces (estimates) -20 -10 -10 -19 -10 -17 － － － － － －－ － － － － －－ -5

11

6

2

10

－ － － － － －－ － － － －－ － －

－ － － － － － -1－ － － － － －－－－－－－

－
B) Concrete plans for further reduction of

nuclear weapons
3 0 0 0 － － － －－ － － － － － － － 0－ － － － － －－ － － － － －－ －

・Add 1～10 points in accordance with the decuple rate of

reduction from the previous fiscal year for a country having

declared the number of nuclear weapons

・For a country having not declared it, add some points using

the following formula: (the previous target – the latest target)÷

the estimated number of nuclear weapons×10

・Add 1 (engaging in nuclear weapons reduction over the past

5 years); add 1 (engaging in nuclear weapons reduction under

legally-binding frameworks such as New Strategic Arms

Reduction Treaty); add 1 (announcing further reduction plan

and implementing it in 2021)

・Give a full score (15 points) in case of the total abolition of

nuclear weapons

・-1 (increase of the number of possessed nuclear weapons in

the past five years without any reductions)

－ － － － － － － －

B) Announcement of significant policies and

important activities
3

15A) Reduction of nuclear weapons -1 1 2.2 -1 2.4 -1 -1 -1 －

7

3

22
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Nuclear Disarmament
Maximum

points Scale of measurement

Nuclear-Weapon States Non-NPT Parties Non-Nuclear Weapon States

0 (modernizing/reinforcing nuclear forces in a backward

move toward nuclear weapons reduction); 2～3

(modernizing/reinforcing nuclear forces which may not

lead to increasing the number of nuclear weapons); 4

(not engaging in nuclear modernization/reinforcement)

(not applicable to the NNWS)

5

Diminishing the Roles and Significance

of Nuclear Weapons in National Security

Strategies and Policies

-8～-7 (judged based on the declaratory policy)

(not applicable to the NNWS)

0 (not adopting either policy); 2 (adopting a similar

policy or expressing its will to adopt either policy in the

future); 3 (already adopting either policy)

(not applicable to the NNWS)

0 (not declaring); 1 (declaring with reservations);

2 (declaring without reservations)

(not applicable to the NNWS)

Add 0.5 point for the ratification of one protocol;

a country ratifying all protocols marks 3 points

(not applicable to countries except NWS)

(not applicable to the NWS and Non-NPT Parties)

(applied solely to the NNWS): -5 (a country relying on

the nuclear umbrella and participating in nuclear

sharing);  -3 (a country relying on the nuclear umbrella);

0 (a country not relying on the nuclear umbrella)

6

De-alerting or Measures for Maximizing

Decision Time to Authorize the Use of

Nuclear Weapons

0～1 (maintaining a high alert level); 2 (maintaining a

certain alert level); 3 (de-alerting during peacetime); add

1 point for implementing measures for increasing the

credibility of (lowered) alert status

(not applicable to the NNWS)

7 CTBT

A) Signing and ratifying the CTBT 0 (not signing); 2 (not ratifying); 4 (ratifying) 2 4 4 4 2 0 2 0 4 4 4 4 4 4 2 4 4 2 4 4 4 4 4 4 4 4 4 4 0 4 4 4 0 4 4 0

0 (not declaring); 2 (declaring); 3 (declaring and closing

nuclear test sites)

(not applicable to the NNWS)

-7 -7

0 2 0 0

D) Signing and ratifying the protocols of the

treaties on nuclear-weapon-free zones
3 2

C) Trends on strengthening/modernizing

nuclear weapons capabilities
4 0 3 0 3 2 － － － － － －0 2 0 － － － － － － －－ － － － － －

－ － － －

0

8

A) Current status of the roles and significance

of nuclear weapons
-8 -7 -7 -7 -7 -7 -7

－ － － － － －－ －

－ － － － － －－ － － － － － － － － － － -7－ － － － － －

－ －
B) Commitment to no first use, “sole purpose,”

and related doctrines
3 3 0 0 0 －－ － － － － －－ － － － － －

－ － －

－ 0

C) Negative security assurances 2 2 1 1 1 1 2

－ － － － － －－ － － － －

－ － 1－ － － － － －

2 2 2

－ － －－ － － － － －－ － － － － －0 2 －

－ － － － － －0.5 － － － － － － － － －－ － － － － －

－ － -3 0 -5 0

－ －

E) Relying on extended nuclear deterrence -5 － － － － － －

－ － － － － －－ －

-3 0 -3 0 -5 0-3 0 0 -5 0 0 0 0 0 -5 0 －0 -3 0 -3 0 0

2 1 3 2 3 －

4

De-alerting or measures for maximizing

decision time to authorize the use of nuclear

weapons

4 2 2 1 － － － －－ － － － － － － － 3

11

4

B) Moratoria on nuclear test explosions

pending CTBT’s entry into force
3 2 3 2

－ － － － － －－ － － － － －－ －

－ － －2 2 2 0 2 － －－ － 0－ － － －－ － － －－ － － － － －－ － － － － －
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Nuclear Disarmament
Maximum

points Scale of measurement

Nuclear-Weapon States Non-NPT Parties Non-Nuclear Weapon States

C) Cooperation with the CTBTO Preparatory

Commission

0 (no cooperation or no information); 1～2 (paying

contributions, actively participating in meetings, and

actively engaging in outreach activities for the treaty’s

entry into force)

1 1 2 2 1 0 1 0 1 2 2 0 2 1 1 1 1 0 2 2 1 1 1 2 0 1 1 1 0 1 1 2 0 1 1 0

D) Contribution to the development of the

CTBT verification systems

Add 1 point for establishing and operating the IMS;

add another 1 point for participating in the discussions

on enhancing the CTBT verification capabilities

1 2 2 2 2 0 2 0 2 2 2 2 2 1 0 2 2 0 2 2 2 2 2 2 1 2 1 2 0 2 2 2 0 2 0 0

-3 (conducting nuclear test explosions in the past 5

years);-1 (conducting nuclear tests without explosions or

tests with unclear status); 0 (not conducting any nuclear

tests)

(not applicable to the NNWS)

8 FMCT

A) Commitment, efforts, and proposals toward

immediate commencement of negotiations on

an FMCT

Add 1 (expressing a commitment); add 1～2 (actively

engaging in the promotion of early commencement);

add 1～2 (making concrete proposals on the start of

negotiations)

1 3 1 3 3 1 0 0 3 3 3 3 3 2 0 3 1 0 3 1 3 1 3 3 2 3 2 2 1 3 3 3 0 1 1 0

0 (not declaring); 1 (not declaring but not producing

fissile material for nuclear weapons); 2 (declaring);

3 (declaring and taking measures for the cessation of

production as declared)

(not applicable to the NNWS)

C) Contribution to the development of

verification measures

0 (no contribution or no information); 1 (proposing

research on verification measures); 2 (engaging in R&D

for verification measures)

0 1 0 1 1 0 0 0 1 1 1 0 1 0 0 1 0 0 1 0 1 0 1 1 0 1 0 0 0 0 1 0 0 0 0 0

9

Transparency in Nuclear Forces, Fissile

Material for Nuclear Weapons, and

Nuclear Strategy/Doctrine

Add 1～2 (disclosing the nuclear strategy/doctrine);

add 1～2 (disclosing the status of nuclear forces);

add 1～2 (disclosing the status of fissile material usable

for nuclear weapons)

(not applicable to the NNWS)

10 Nuclear Disarmament Verifications

0 (not accepting or implementing); 2 (limited

acceptance and implementation); 3 (accepting and

implementing verification with comprehensiveness and

completeness); deduct 1～2 points in case of non-

compliance or problems in implementation

(not applicable to the NNWS)

B) Engagement in research and development

for verification measures of nuclear

disarmament

0 (not engaging or no information); 1 (engaging in

R&D)
0 1 0 1 1 0 0 0 1 0 1 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 1 1 0 0 1 1 0 1 1 0

－ －

2

2

－－ － － － － － －-1 -1 -1 -1 -1 －-3 -1 -1 -1 － -3

10

5

B) Moratoria on the production of fissile

material for use in nuclear weapons
3 1 2 3

－ － － － － －－ － － － － －－ － －

－ － －－ － －2 2 0 0 － － －0 － －

－ －

2

6

－ － － － － －3 4 1 0 1 －6 1 3 2 － －－ － －

－ 0－ － － － －

－ －

－ －－ － － － － －－ －

－ － －

－ 0

7

A) Acceptance and implementation of nuclear

disarmament verification
3 0 0 3 0

－ － － － － －－ － － －

－ －－ － － － － －－ － － － － － － 0

1

－ － － －－ － －3 0 0 0 － －

Transparency in nuclear forces, fissile material

for nuclear weapons, and nuclear

strategy/doctrine

E) Nuclear testing
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Nuclear Disarmament
Maximum

points Scale of measurement

Nuclear-Weapon States Non-NPT Parties Non-Nuclear Weapon States

0 (not implementing); 1(limited implementation);

3 (implementing); add 1 point if a country engages in

efforts for implementing or strengthening

implementation, except in the case of already

implementing

(not applicable to the NNWS)

11 Irreversibility

0 (not implementing or no information); 1 (perhaps

implementing but not clear); 2～3 (implementing)

(not applicable to the NNWS)

0 (not implementing or no information);

1 (implementing in a limited way); 2 (implementing

extensively)

(not applicable to the NNWS)

0 (not implementing or no information);

1 (implementing in a limited way); 2 (implementing

extensively)

(not applicable to the NNWS)

12

Disarmament and Non-Proliferation

Education and Cooperation with Civil

Society

Disarmament and non-proliferation education

and cooperation with civil society

Add 1 (mentioning in a statement or participating in the

joint statement or mentioning at the NPT

PrepCom/RevCon, etc); add 1～2 (implementing

disarmament and non-proliferation education); add 1～2

(cooperating with civil society); maximum 4 points

1 3 0 2 3 1 0 0 3 4 3 1 4 2 0 4 1 0 4 1 3 2 3 3 1 4 2 2 0 1 4 4 0 1 1 0

13
Hiroshima and Nagasaki Peace

Memorial Ceremonies

Hiroshima and Nagasaki Peace Memorial

Ceremonies

0 (not attending)；0.5 (not attending in 2021 but has

attended at least once during the past 3 years)；
1 (attending any one of the ceremonies)

1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0.5 1 1 1 1 1 1 1 0.5 1 1 0 0.5 0.5 1 0.5 1 1 0

6 22 3.7 19 14.9 1 -4 -2.5 16.5 32 14.5 24.5 19 28 14 14.5 24 12.5 21.5 30 15.5 29 13.5 31 27 16 29.5 12 11.5 27.5 24.5 24 8.5 8.5 20 -9

101 101 101 101 101 98 98 98 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 98

5.9 21.8 3.7 18.8 14.8 1.0 -4.1 -2.6 39.3 76.2 34.5 58.3 45.2 66.7 33.3 34.5 57.1 29.8 51.2 71.4 36.9 69.0 32.1 73.8 64.3 38.1 70.2 28.6 27.4 65.5 58.3 57.1 20.2 20.2 47.6 -9.2

6.5 20.3 2.7 27 14.1 1 -4 -3 16.5 32 13.5 25.5 16 23.5 14.5 13.5 24 12.5 21.5 29 14 29 12.5 31 26.5 15.5 26 12 11 26.5 25 22 9 8.5 20.5 -8

101 101 101 101 101 98 98 98 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 98

6.4 20.1 2.7 26.7 14.0 1.0 -4.1 -3.1 39.3 76.2 32.1 60.7 38.1 56.0 34.5 32.1 57.1 29.8 51.2 69.0 33.3 69.0 29.8 73.8 63.1 36.9 61.9 28.6 26.2 63.1 59.5 52.4 21.4 20.2 48.8 -8.2

Numbers in blue cells improved compared to the Hiroshima Report 2021 .  Numbers in pink cells worsened compared to the Hiroshima Report 2021 .

0 0

－ －

0 － － － －－ 0－ － － － － －－ － － － －

0 2 2 2 3 0

－－ － － － － －

－

－ － － －0 1 0 1 1

－ 0－ － － － － －

0 1 1 1

－ － －－ － － － － －－ － － － －0 0 － － －

－ － － － － －1 0 0 0 － － － － － －－ － － － － －

0 0 － － － － － － － － － －

－ 0

C) Measures for fissile material declared

excess for military purposes, such as

disposition or conversion to peaceful purposes

2 0 1 2 1 2 0

－ － － － － －－ －

－ － － － － － － － － － － 0－ － － － － －

(％)

2
0

2
1

 E
d

itio
n

Points

Full Points

(％)

4

4

1

1

Points

Full Points

B) Decommissioning/conversion of nuclear

weapons-related facilities
2

C) The IAEA inspections to fissile material

declared as no longer required for military

purposes

3

7

A) Implementing or planning dismantlement of

nuclear warheads and their delivery vehicles
3
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1

Acceptance and Compliance with

Nuclear Non-Proliferation

Obligations

A) Accession to the NPT
0 (not signing or declaring withdrawal);

3 (not ratifying); 10 (in force)
10 10 10 10 10 0 0 0 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 0

0 (not complying with Articles I and II of the

NPT); 3～4 (having not yet violated Articles I

and II of the NPT but displaying behaviors

that raise concerns about proliferation, or not

complying with the UNSCRs adopted for

relevant nuclear issues); 5 (taking concrete

measures for solving the non-compliance

issue); 7 (complying)

As for the non-NPT states (maximum 3

points); 2 (not complying with the UNSCRs

adopted for relevant nuclear issues); 3 (other

cases)

-4～-1 (activities that are not covered by the

existing evaluation items but contrary to

nuclear non-proliferaiton)
0 0 0 0 -2 0 0 0 0 0 0 0 0 0 0 0 0 -4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

C) Nuclear-Weapon-Free Zones
1 (signing the NWFZ treaty); 3 (ratifying the

treaty)
－ － － － － 0 0 0 3 0 0 3 0 3 1 0 3 0 0 3 0 3 0 3 3 0 3 0 0 3 0 0 0 0 0 0

2
IAEA Safeguards Applied to the

NPT NNWS

A) Signing and ratifying a

Comprehensive Safeguards Agreement
0 (not signing); 1 (not ratifying); 4 (in force) － － － － － － － － 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 0

B) Signing and ratifying an Additional

Protocol

0 (not signing); 1 (not ratifying);

3 (provisional application); 5 (in force)
－ － － － － － － － 5 5 5 0 5 5 0 5 5 1 5 5 5 5 5 5 5 5 5 5 0 5 5 5 0 5 5 0

C) Implementation of the integrated

safeguards

0 (not implementing); 2 (broader conclusion);

4 (implementing)
－ － － － － － － － 4 4 4 0 4 4 0 4 4 0 4 4 4 0 4 4 2 4 4 4 0 4 4 4 0 2 0 0

D) Compliance with IAEA Safeguards

Agreement

0 (not resolving the non-compliance issue);

2 (taking concrete measures for solving the

non-compliance issue); 5 (complying)

－ － － － － － － － 5 5 5 5 5 5 5 5 5 2 5 5 5 5 5 5 5 5 5 5 2 5 5 5 0 5 5 0

3
IAEA Safeguards Applied to NWS

and Non-Parties to the NPT

A) Application of the IAEA safeguards

(Voluntary Offer Agreement or

INFCIRC/66) to their peaceful nuclear

facilities

0 (not applying); 2 (applying INFCIRC/66);

3 (applying Voluntary Offer Agreement)
3 3 3 3 3 2 2 2 － － － － － － － － － － － － － － － － － － － － － － － － － － － －

B) Signing, ratifying, and implementing

an Additional Protocol

0 (not signing); 1 (not ratifying); 3 (in force);

add 1 point if widely applied to peaceful

nuclear activities

3 3 3 3 4 3 0 0 － － － － － － － － － － － － － － － － － － － － － － － － － － － －

4 Cooperation with the IAEA

Cooperation with the IAEA

Add 1 (contributing to the development of

verification technologies); add 1～2

(contributing to the universalization of an

Additional Protocol); add 1 (other efforts)

1 3 2 3 3 0 0 0 3 2 3 1 3 1 0 3 1 0 3 0 3 1 3 2 1 2 1 1 0 1 2 2 0 1 1 0

20

10

3

18

Non-Nuclear Weapon StatesNuclear-Weapon States Non-NPT Parties

Scale of measurement
Maximum

 points

7 7 7 7 7 2 3

Nuclear Non-Proliferation

3

4

4

4

4

5

2 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 07 7 4 7 7
B) Compliance with Articles I and II of

the NPT and the UNSCRs on non-

proliferation

7

4

5

7
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Non-Nuclear Weapon StatesNuclear-Weapon States Non-NPT Parties

Scale of measurement
Maximum

 pointsNuclear Non-Proliferation

5

Implementing Appropriate Export

Controls on Nuclear-Related Items

and Technologies

A) Establishment and implementation

of the national control systems

0 (not establishing); 1 (establishing but

insufficient); 2 (establishing a system to a

certain degree); 3 (establishing an advanced

system, including the Catch-all); add 1～2 (if

continuing to implement appropriate export

controls); deduct 1～2 (not adequately

implementing)

3 5 4 5 5 4 5 2 5 5 5 5 5 2 2 5 1 0 5 5 5 5 5 5 1 5 3 5 1 5 5 5 0 5 3 0

B) Requiring the conclusion of an

Additional Protocol for nuclear export

0 (not requiring or no information);

1 (requiring for some cases); 2 (requiring)
0 0 0 0 1 0 0 0 1 1 0 0 1 1 0 1 0 0 1 0 0 1 1 1 1 1 1 1 0 0 1 0 0 1 1 0

C) Implementation of the UNSCRs

concerning North Korean and Iranian

nuclear issues

0 (not implementing or no information);

2 (implementing); 3(actively implementing);

deduct 1～3 (depending on the degree of

violation)

1 3 1 3 3 2 2 1 3 3 3 2 3 2 2 3 2 1 3 2 3 3 3 3 2 3 2 2 2 3 3 3 0 2 2 0

D) Participation in the PSI
0 (not participating); 1 (participating);

2 (actively participating)
0 2 2 2 2 0 1 0 2 0 2 0 2 2 0 2 0 0 2 1 2 0 2 2 0 2 1 2 1 0 1 1 0 2 1 0

E) Civil nuclear cooperation with non-

parties to the NPT

0 (exploring active cooperation); 1~2

(contemplating cooperation, subject to

implementing additional nuclear disarmament

and non-proliferation measures); 3 (showing a

cautious attitude or being against it)

0 0 0 1 0 － － － 1 3 3 3 0 3 3 3 3 3 1 0 0 3 3 3 3 3 3 3 3 3 3 3 3 3 3 0

6
Transparency in the Peaceful Use of

Nuclear Energy

A) Reporting on the peaceful nuclear

activities

0 (not reporting or no information);

1 (reporting but insufficiently); 2 (reporting)
2 2 2 2 2 2 0 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 0 2 2 0

B) Reporting on plutonium

management

0 (not reporting or no information);

1 (reporting); 2 (reporting on not only

plutonium but also uranium); add 1 (ensuring

a high level of transparency in plutonium

although not being obliged to report)

0 2 0 1 1 0 0 0 1 1 1 1 1 1 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0

Points 30 40 34 40 39 15 13 9 56 52 54 43 52 52 37 56 48 27 53 49 51 50 55 57 47 54 52 52 33 53 53 52 21 50 45 0

Full Points 47 47 47 47 47 43 43 43 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61

(％) 63.8 85.1 72.3 85.1 83.0 34.9 30.2 20.9 91.8 85.2 88.5 70.5 85.2 85.2 60.7 91.8 78.7 44.3 86.9 80.3 83.6 82.0 90.2 93.4 77.0 88.5 85.2 85.2 54.1 86.9 86.9 85.2 34.4 82.0 73.8 0.0

30 40 34 39 38 15 13 9 56 52 54 43 52 52 37 56 47 32 53 49 51 50 55 57 45 54 52 52 35 53 53 52 21 50 45 0

47 47 47 47 47 43 43 43 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61

63.8 85.1 72.3 83.0 80.9 34.9 30.2 20.9 91.8 85.2 88.5 70.5 85.2 85.2 60.7 91.8 77.0 52.5 86.9 80.3 83.6 82.0 90.2 93.4 73.8 88.5 85.2 85.2 57.4 86.9 86.9 85.2 34.4 82.0 73.8 0.0

2
0

2
1

 E
d

itio
n

Points

Full Points

(％)

Numbers in blue cells improved compared to the Hiroshima Report 2021 .  Numbers in pink cells worsened compared to the Hiroshima Report 2021 .

4

2

2

5

2

3

2

3

15
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1
The Amount of Fissile Material

Usable for Weapons

The amount of fissile material usable

for weapons

Firstly, -3 (if possessing fissile material

usable for nuclear weapons). Then, deduct

as follows:

・HEU: -5 (>100t); -4 (>20t); -3 (>10t); -2

(>1t); -1 (possessing less than 1t)

・Weapon-grade Pu: -5 (>100t); -4 (>20t);

-3 (>10t); -2 (>1t); -1 (possessing less than

1t)

・Reactor-grade Pu: -3 (>10t); -2 (>1t); -1

(possessing less than 1t)

-9 -12 -15 -12 -15 -8 -5 -6 -4 0 -5 0 -4 0 0 -5 0 -4 -8 -6 0 0 -4 0 0 -4 0 0 0 -4 0 -4 -4 0 0 -5

2

Status of Accession to Nuclear

Security and Safety-Related

Conventions, Participation in

Nuclear Security-Related Initiatives,

and Application to Domestic

Systems

A) Convention on the Physical

Protection of Nuclear Material and the

2005 Amendment to the Convention

0 (not signing the Convention); 1 (not

ratifying the Convention); 2 (Convention in

force, not ratifying the Amendment); 3

(both the Convention and the Amendment

in force)

3 3 3 3 3 3 3 3 3 3 3 2 3 3 0 3 3 0 3 3 3 3 3 3 3 3 3 3 3 2 3 3 3 3 3 0

B) International Convention for the

Suppression of Acts of Nuclear

Terrorism

0 (not signing); 1 (not ratifying); 2 (in

force)
2 2 2 2 2 2 1 0 2 2 2 2 2 2 1 2 2 0 2 2 2 2 2 2 2 2 1 2 2 2 2 2 1 2 2 0

C) Convention on Nuclear Safety
0 (not signing); 1 (not ratifying); 2 (in

force)
2 2 2 2 2 2 1 2 2 2 2 2 2 2 1 2 2 0 2 2 2 2 2 0 2 2 1 2 2 2 2 2 2 2 2 0

D) Convention on Early Notification of

a Nuclear Accident

0 (not signing); 1 (not ratifying); 2 (in

force)
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1

E) Joint Convention on the Safety of

Spent Fuel Management and on the

Safety of Radioactive Waste

Management

0 (not signing); 1 (not ratifying); 2 (in

force)
2 2 2 2 2 0 0 0 2 2 2 2 2 2 0 2 2 1 2 2 2 2 2 0 2 2 1 2 2 2 2 2 0 0 2 0

F) Convention on Assistance in Case

of a Nuclear Accident or Radiological

Emergency

0 (not signing); 1 (not ratifying); 2 (in

force)
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1

G) INFCIRC/225/Rev.5

0 (not applying or no information); 2～3

(applying to the national implementation

system); 4 (applying and implementing

adequately)

2 3 2 3 3 2 2 3 3 0 2 2 3 2 0 3 2 2 3 2 3 2 2 2 2 2 2 2 2 2 2 3 0 2 2 0

Nuclear Security
Maximum

 points

21

3

2

2

2

2

4

2

Non-Nuclear Weapon StatesNuclear-Weapon States Non-NPT Parties

-16

-16

Scale of measurement
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Nuclear Security
Maximum

 points

Non-Nuclear Weapon StatesNuclear-Weapon States Non-NPT Parties

Scale of measurement

H) Enactment of laws and

establishment of regulations for the

national implementation

0 (not establishing domestic laws and

regulations and the national implementation

system); 1～3 (establishing them but

insufficient); 4 (establishing appropriately)

4 4 4 4 4 4 4 4 4 4 4 4 4 3 2 4 4 3 4 4 4 4 4 4 4 2 3 3 2 4 4 4 2 4 3 1

3
Efforts to Maintain and Improve the

Highest Level of Nuclear Security

A) Minimization of HEU and

separated plutonium stockpile in

civilian use

0 (no effort or no information); 1 (limited

efforts); 3 (active efforts); add 1 (committed

to further enhancement)

3 4 3 4 4 4 3 0 4 4 4 4 4 4 0 3 4 0 3 4 4 4 4 4 4 4 4 4 0 4 4 4 0 4 4 0

B) Prevention of illicit trafficking

0 (not implementing or no information); 2

(limited implementation); 4 (active

implementation); add 1 (committed to

further enhancement)

4 4 4 4 5 4 4 4 4 4 4 4 5 4 2 4 4 3 4 4 4 4 4 4 4 4 5 4 2 4 4 4 0 2 4 0

C) Acceptance of international nuclear

security review missions

0 (not accepting or no information); 1

(accepting); 2 (actively accepting)
2 2 0 2 2 0 0 0 2 0 1 0 2 2 2 1 2 2 2 2 1 2 2 2 2 2 2 1 0 0 2 2 0 2 1 0

D) Technology development―nuclear

forensics

0 (not implementing or no information); 1

(implementing); 2 (actively implementing)
1 2 2 2 2 0 2 1 2 1 1 1 2 1 0 1 0 0 2 1 2 1 2 1 0 1 0 1 0 1 2 2 0 2 0 0

E) Capacity building and support

activities

0 (not implementing or no information); 1

(implementing); 2 (actively implementing)
2 2 1 2 2 2 1 2 1 1 1 1 1 1 1 2 2 1 2 1 2 1 2 1 1 1 1 1 1 1 2 1 0 1 1 0

F) IAEA Nuclear Security Plan and

Nuclear Security Fund

0 (no effort or information); 1

(participating); 2 (actively participating)
2 2 2 2 2 1 1 1 1 1 1 0 2 0 0 2 0 1 2 1 2 0 2 2 0 2 0 0 1 0 2 2 0 1 1 0

G) Participation in international efforts

0 (not participating); 1 (participating in a

few frameworks); 2 (participating in many

or all frameworks); add 1 (if contributing

actively)

2 3 3 3 3 1 1 1 3 1 3 1 3 1 0 3 0 0 3 3 3 3 3 3 1 3 3 3 1 1 3 3 0 1 1 0

26 27 19 27 25 21 22 19 33 29 29 29 35 31 13 31 31 13 30 29 38 34 34 32 31 30 30 32 22 25 38 34 8 30 30 -2

41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41

63.4 65.9 46.3 65.9 61.0 51.2 53.7 46.3 80.5 70.7 70.7 70.7 85.4 75.6 31.7 75.6 75.6 31.7 73.2 70.7 92.7 82.9 82.9 78.0 75.6 73.2 73.2 78.0 53.7 61.0 92.7 82.9 19.5 73.2 73.2 -4.9

27 27 20 26 25 23 23 20 33 29 30 29 35 31 13 31 31 12 30 29 38 34 34 32 31 30 29 32 22 25 38 33 8 30 30 -2

41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41 41

65.9 65.9 48.8 63.4 61.0 56.1 56.1 48.8 80.5 70.7 73.2 70.7 85.4 75.6 31.7 75.6 75.6 29.3 73.2 70.7 92.7 82.9 82.9 78.0 75.6 73.2 70.7 78.0 53.7 61.0 92.7 80.5 19.5 73.2 73.2 -4.9

Numbers in blue cells improved compared to the Hiroshima Report 2021 .  Numbers in pink cells worsened compared to the Hiroshima Report 2021 .
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�e Hiroshima Report 2022 is a sobering overview of the state of nuclear security and the unacceptably high risk 
of use of nuclear weapons. More than 75 years a�er the bombings of Hiroshima and Nagasaki, we face a 
dangerously unstable security environment, where miscalculation or blunder could all too easily lead to nuclear 
con�ict. �e report makes clear the urgency of redoubling e�orts to ensure that nuclear weapons are never used 
again. 

Former U.S. Secretary of Energy
Co-Chair and Chief Executive O�cer of the Nuclear �reat Initiative

Ernest J. Moniz

�e Hiroshima Report is a valuable indicator of the existential threat of nuclear weapons. Regre�ably progress 
toward nuclear disarmament remains dangerously sluggish. While a majority of states favour prohibition and 
urgent elimination of nuclear weapons, others want to maintain the current precarious and unsustainable security 
system.  �e ban of nuclear weapons should soon become, like genocide, a peremptory norm of international law if 
we are to avoid self destruction. 

Mohamed ElBaradei
Former Director General of the International Atomic Energy Agency (IAEA)
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