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The Plan

Overview of the SAB’s Report to the 

4th Review Conference of the CWC 

The Science Review Process of the 

SAB 

Taking Recommendations Forward 

 Discussions (Q&A)
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Overview of the SAB’s Report 

to the  4th Review Conference of the CWC

An OPCW Side Event at BWC MX2

Geneva, 10 August 2018

Cheng Tang 

SAB Vice Chair/2019 Chair Elect
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25 independent experts 

Maximum of two consecutive three-year terms of office 

Chair and Vice-Chair  elected by the members

Meet once or twice per year 

First meeting in 1998 

SAB reports to the DG, who then submits its 

reports, alongside his response, to the EC.  
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The Fourth Review Conference of the CWC



7

The Fourth Review Conference of the CWC

Article VIII of the CWC:

“ 22. The Conference shall not later than one year after the 

expiry of the fifth and the tenth year after the entry into force 

of this Convention, and at such other times within that time 

period as may be decided upon, convene in special sessions 

to undertake reviews of the operation of this Convention. 

Such reviews shall take into account any relevant scientific 

and technological developments. At intervals of five years 

thereafter, unless otherwise decided upon, further sessions of 

the Conference shall be convened with the same objective. ”

21 – 30 November 2018
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Overview of the Report and  

the SAB’s Advice to the Forth Review Conference

• Advances in Science and Technology

• Chemicals

• Science and Technology of Relevance 
to Verification

• Technologies for the Delivery Toxic 
Chemicals and Drugs

• Developments in Chemical Production 
and Discovery

• Assistance and Protection

• Science and Technology  of Relevance 
to Chemical Safety and Security 

• Science literacy and Science Advice
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Overview of the Report and  

the SAB’s Advice to the Forth Review Conference

• Advances in Science and Technology

• Chemicals

• Science and Technology of Relevance 
to Verification

• Technologies for the Delivery Toxic 
Chemicals and Drugs

• Developments in Chemical Production 
and Discovery

• Assistance and Protection

• Science and Technology  of Relevance 
to Chemical Safety and Security 

• Science literacy and Science Advice

83 pages 

recommendations 

focused on 8 different areas

product of 5 years' review 

process
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Advances in science and technology
Monitoring the Convergence of Chemistry and Biology
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Advances in science and technology
Monitoring the Convergence of Chemistry and Biology

Report of the SAB’s TWG on Convergence 

(Convergence of Chemistry and Biology): “Convergence 

is increasing the overlap between the remits of the 

Chemical Weapons Convention (CWC) and Biological 

Weapons Convention (BWC), historically restricted 

mainly to bioregulators and toxins. This will require 

increasing the interaction between CWC and BWC 

technical experts.”
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Advances in science and technology
Monitoring the Convergence of Chemistry and Biology

Given potential impact on the CWC of the convergence of 

chemistry and biology, the SAB and TS should keep 

under review developments in the following areas and 

report their implications for the Convention :

 biological and biomediated processes

 metabolic engineering

 synthesis of replicating organisms

 use of enzymes for decontamination

 biotechnology and other related aspects relevant to the CWC
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 SAB and TS should continue to

work across areas of overlap between CWC and BWC and

promote joint discussions among international experts in these

areas

assess developments in technical fields of increasing relevance

to CWC: computational chemistry, big data, informatics and

artificial intelligence, forensic science, remote sensing, and

unmanned automated systems

 Although biological or biomediated processes do not 

currently appear likely to be suitable for production of 

traditional CW agents, the TS should continue to 

monitor developments closely .

Advances in science and technology 
Work across areas of overlap between CWC and BWC 
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 SAB continues to emphasise the recommendation that 

any process designed for the formation of a chemical 

substance should be covered by the term “produced by 

synthesis”.

 As number and variety of facilities using a biological or 

biomediated process to produce chemicals increase, the 

degree of relevance of these facilities to the object and 

purpose of the CWC will need to be assessed to 

determine whether there are grounds to exempt certain 

types of facilities or a need to review thresholds for 

declaration and inspection of other chemical production 

facilities (OCPFs) .

Advances in science and technology
production by synthesis
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 In view of the many interesting and potentially 
enabling technologies reviewed by the SAB in its 
report, the Board recommends the TS:
to consider ways in which such technologies may  prove 

valuable in enhancing its capability to verify compliance 
with the Convention 

to assist States Parties in improving their own capabilities. 
This should be informed by capability requirements , not 
the technology itself. 

 Dual use biotechnology advances and related 
security concern:
 Genome editing, Matabolic pathway engineering, Gene drivers, and 

Gene synthesis

Advances in science and technology
disarmament and technological change
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Advice on Chemicals
consideration of amendment of the Schedules of chemicals
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Given changes in chemistry and chemical industry since 

schedules were finalised 25 years ago, a review of the 

schedules should be considered to assess whether:

 the chemicals currently listed are in the appropriate schedule

any toxic chemicals or specific precursors should be added to or

removed from the schedules – also, it should be considered whether

it is technically feasible to accurately monitor Schedule III chemicals

produced in very large quantities, e.g. over 100,000 tons/year

Advice on Chemicals
consideration of amendment of the Schedules of chemicals
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Advice on Chemicals
Analysis of Toxins

Fact Sheets of the two 

toxins (Ricin and Saxitoxin) 

listed on the Schedule of 

Chemicals of the CWC 
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Advice on Chemicals
Analysis of Toxins

updating existing ricin and saxitoxin fact sheets

preparing factsheets on other toxins that have been
weaponised (e.g. staph. enterotoxin B) or pose a high
risk of potential use as weapons

 identifying a priority set of toxins for development of
analytical methods

collaborating with other networks of laboratories
seeking to build capabilities for toxin analysis

 TS should enhance efforts to strengthen capabilities of labs 

to identify the use of toxins for prohibited purpose and analyse 

samples for toxins:
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Science and technology relevant to verification 
sampling & analysis and designated laboratories

 Technical data related to sample analyses conducted 
for the OPCW should be shared among designated 
laboratories and published in peer-reviewed scientific 
journals,

 Strengthen the capabilities of the designated 
laboratories to detect and identify traces of non-
scheduled chemicals and associated degradation and 
reaction products.

 Analysis of biomedical samples: 
 TS should actively encourage further research on potential markers of 

exposure and engage with experts from broad range of fields to identify 
promising approaches
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Science and technology relevant to verification 
OCAD and Investigative Capabilities
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Science and technology relevant to verification 
OCAD and Investigative Capabilities

 Appropriate analytical data for chemicals that may pose a risk to the
CWC or are needed to help differentiate permitted activities from
prohibited activities should be added to the OCAD.
 The Database could include isotopically labelled relatives and stereoisomers of

scheduled compounds, salts of scheduled chemicals, TICs, CNS-acting
chemicals, riot control chemicals, bioregulators, toxins, and unscheduled
chemicals that have been identified as posing a risk to the Convention.

 To facilitate investigations of alleged use of chemical weapons and/or
toxic chemicals for prohibited purposes
 The TS should maintain a curated collection of reference samples and chemical

data, including complied data on abandoned chemical weapons, the enviromental
fate of toxic chemicals, and impurities associated with synthetic routes to nerve
and blister agents

 Investigative techniques required for the verification of use of toxic
chemicals include approaches used by the forensic community.
 The TS, in consultation with relevant experts, should identify such commonly used

forensic techniques and protocols to assess their applicability for its own
activities.
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 SAB and TS should maintain a “watching brief ” in areas 

most likely to have greatest impact on the CWC’s 

verification regime.
 chemicals and technologies that markedly increase potential for hostile 

use of chemicals

 technologies that provide substantially enhanced capabilities for 

verification purposes

 The SAB should continue to build close working 

relationships with relevant professional societies and 

science advisory bodies of other relevant international 

organisations to enable it to identify and assess 

developments that may impact the CWC or OPCW. 

Scientific literacy and science advice
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The Hague Ethical Guidelines
Applying the norms of the practice of chemistry to supporting 

the Chemical Weapons Convention

www.opcw.org/special-sections/science-technology/the-hague-ethical-guidelines/
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The SAB Review Process on 

Science and Technology

Zrinka Kovarik, Ph.D., member of OPCW Scientific Advisory Board (SAB)

Permanent Research Adviser, Institute for Medical Research and 

Occupational Health, Zagreb, Croatia
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Chemical Forensics

Anal Bioanal Chem, 2014, 406, 5121–5135

DOI 10.1007/s00216-014-7963-9
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Chemical Forensics

Anal Bioanal Chem, 2014, 406, 5121–5135

DOI 10.1007/s00216-014-7963-9
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Chemical Forensics

Anal Bioanal Chem, 2014, 406, 5121–5135

DOI 10.1007/s00216-014-7963-9

Expertise in chemical forensics: narcotics
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Biomedical Sampling and Analysis

Biomedical

Samples
H. John, et al; Forensic Toxicol (2017)

DOI 10.1007/s11419-017-0376-7
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Biomedical Sampling and Analysis

Biomedical

Samples
H. John, et al; Forensic Toxicol (2017)

DOI 10.1007/s11419-017-0376-7
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Biomedical Sampling and Analysis

Biomedical

Samples
H. John, et al; Forensic Toxicol (2017)

DOI 10.1007/s11419-017-0376-7
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Mechanisms of Toxicity

Nerve agent adduct



39

Mechanisms of Toxicity

Nerve agent adduct
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Mechanisms of Toxicity

Nerve agent adduct
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Medical Countermeasures

2016

Oximes in use or in

advanced development

2-PAM 1955

TMB-4 1958

MMB-4 1959

Obidoxime 1959

HI-6 1968

P

O

O

F O
Nu

Meridian Medical Technologies;  firstaid.about.com

H. Thiermann
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There is Still Much to Learn…
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There is Still Much to Learn…
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28 June 1994 5 July 1994
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Mobile Sensors

Dr Jorge Diaz, University of Costa Rica
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Mobile Sensors

Dr Jorge Diaz, University of Costa Rica
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Mobile Sensors

Dr Jorge Diaz, University of Costa Rica
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Mobile Sensors

Dr Jorge Diaz, University of Costa Rica
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Humans as Sensors



55



56

Chemical Synthesis From Small to Large
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Greatest levels of adoption of

biobased production methods seen here
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Industrial Biology

Dr D. Leake

Dr N. Oosterhuis
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Industrial Biology

Dr D. Leake

Dr N. Oosterhuis
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Decentralised Chemical production?
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Inputs for the Scientific Advisory Board’s Report
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Inputs for the Scientific Advisory Board’s Report
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Inputs for the Scientific Advisory Board’s Report
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Inputs for the Scientific Advisory Board’s Report
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Inputs for the Scientific Advisory Board’s Report

27 Events

747 Attendees
- 289 individuals

- 58 Nationalities

453 Speakers
- 201 individuals

- 58 Nationalities

32 Reports
Engagement in Scientific Communities
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What Happens After the Science Review?

Connecting Science Advice with Decision Makers

Disarmament and Technological Change

Biological Weapons Convention Meeting of Experts MX2

10 August 2018

Jonathan E. Forman, Ph.D.

Science Policy Adviser and Secretary to the Scientific Advisory Board

Jonathan.forman@opcw.org
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What is the Purpose of a Science Review/Advice Mechanism?

Foresight and

horizon scanning?

Policy and/or

oversight

for science?
Science to inform decision

making and/or policy?
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What is the Purpose of a Science Review/Advice Mechanism?

Foresight and

horizon scanning?

Policy and/or

oversight

for science?
Science to inform decision

making and/or policy?

Who is the advice for ? What do they want and need from it?
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Impact and Effectiveness of Science Advice Mechanisms:

Structure, Placement and Intended Recipients Matter!

J. A. Hutchings, N. C. Stenseth

DOI: 10.1016/j.tree.2015.10.008
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Obligations: International Treaty

Compliance: National Implementation
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Science and Technology in the

Chemical Weapons Convention

The Conference of States Parties Shall:

“Review scientific and technological developments that could affect the
operation of this Convention and, in this context, direct the Director General to
establish a Scientific Advisory Board to enable him, in the performance of his
functions, to render specialized advice in areas of science and technology
relevant to this Convention, to the Conference, the Executive Council or States
Parties.”

CWC Article VIII, Section B, paragraph 21(h)
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Science and Technology in the

Chemical Weapons Convention

The Conference of States Parties Shall:

“Review scientific and technological developments that could affect the
operation of this Convention and, in this context, direct the Director General to
establish a Scientific Advisory Board to enable him, in the performance of his
functions, to render specialized advice in areas of science and technology
relevant to this Convention, to the Conference, the Executive Council or States
Parties.”

CWC Article VIII, Section B, paragraph 21(h)

Advice for the States Parties!
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Bringing Science Advice to States Parties

Independent Scientific Advisory Board

(25 members from 25 States Parties)



76

States Parties on Science and Technology
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States Parties on Science and Technology

Paragraphs extracted from State Party CSP-22 Statements mentioning science and technology (from 22/63 statements)
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Policy for Science: Advice on Science of “Concern”

www.opcw.org/fileadmin/OPCW/SAB/en/TWG_Scientific_Advsiory_Group_Final_Report.pdf

http://www.opcw.org/fileadmin/OPCW/SAB/en/TWG_Scientific_Advsiory_Group_Final_Report.pdf
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Policy for Science: Advice on Science of “Concern”

www.opcw.org/fileadmin/OPCW/SAB/en/TWG_Scientific_Advsiory_Group_Final_Report.pdf

http://www.opcw.org/fileadmin/OPCW/SAB/en/TWG_Scientific_Advsiory_Group_Final_Report.pdf
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Policy for Science: Advice on Science of “Concern”

www.opcw.org/fileadmin/OPCW/SAB/en/TWG_Scientific_Advsiory_Group_Final_Report.pdf

13/19 Recommendations are

“to continue monitoring”

4/19 Recommendations are to

“engage” with stakeholders

http://www.opcw.org/fileadmin/OPCW/SAB/en/TWG_Scientific_Advsiory_Group_Final_Report.pdf
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Policy for Science: Advice on Science of “Concern”
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13/19 Recommendations are

“to continue monitoring”
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Policy for Science is Driven by More than Chemical Security
(Oil prices 1947 to 26 July 2018)
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Policy for Science is Driven by More than Chemical Security
(Oil prices 1947 to 26 July 2018)

Biobased chemicals unsubsidized

cost equivalent range to be competitive

Bioeconomic

Initiatives

2007 - 2013
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Consulting with States Parties on a Recommendation that 

Challenges National Policies: Production by Synthesis

193 States Parties
Signed Without Ratification Non-Signatory
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Consulting with States Parties on a Recommendation that 

Challenges National Policies: Production by Synthesis

193 States Parties
Signed Without Ratification Non-Signatory



88

Consulting with States Parties on a Recommendation that 

Challenges National Policies: Production by Synthesis

193 States Parties
Signed Without Ratification Non-Signatory

Considered further in TWG on verification in 2015
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Science and Technology Underpin the Convention

Articles IV and V

Article VI

Article II

Article III

Article VII
Article VIII

Articles IX and X

Article XI
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Science and Technology Underpin the Convention

Articles IV and V

Article VI

Article II

Article III

Article VII
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Article XI
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We Cannot Afford to Fear Science
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"In undertaking its verification activities the Organization shall
consider measures to make use of advances in science and
technology"

• CWC Article VIII, paragraph 6

Guidance from the Convention
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Verification Relevant Considerations are Continually Addressed



94
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Verification Relevant Considerations are Continually Addressed
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Some Issues Require More Immediate Consideration
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Some Issues Require More Immediate Consideration
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Bringing  the Science Advice into the Realm of the States Parties
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Timing is Everything…

Recommendations to include relevant

non-scheduled chemicals in OCAD

have been forthcoming since 2007



100

Timing is Everything…

Recommendations to include relevant

non-scheduled chemicals in OCAD

have been forthcoming since 2007



101
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Other Recommendations Move Forward More Quickly

www.opcw.org/documents-reports/subsidiary-bodies/advisory-board-on-education-and-outreach/

http://www.opcw.org/documents-reports/subsidiary-bodies/advisory-board-on-education-and-outreach/
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Recommendations Can Have Impact

Without Formal Decisions
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Making it Work
Lessons Learned from 21 Years of

Scientist – Policymaker Engagement
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Science Advice Should Serve to Challenge 

Assumptions and Provoke Discussion 

OEWG-FG, January 2017
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Science Advice Should Serve to Challenge 

Assumptions and Provoke Discussion 

OEWG-FG, January 2017OEWG-FG, January 2017
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Communication and Dialogue
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Feedback from the Recipients of Advice is Critical
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Feedback from the Recipients of Advice is Critical
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Engage Policy Makers
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Engage Policy Makers
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And Communicate the Science!
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And Communicate the Science!
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An AlterativeScience Communication is More than a Chemistry Lesson!
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What Else are States Parties Saying in the 

Lead Up to the Fourth Review Conference?
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What Else are States Parties Saying in the 

Lead Up to the Fourth Review Conference?

“…changing security environment and 

scientific and technical advances made 

since the negotiation of the Convention”

Convergence of chemistry and biology

Risk-based verification

“…adopting new or emerging 

technologies as identified by the 

Scientific Advisory Board”

Policy discussions on CNS-acting 

chemicals

Reference made to previous Scientific 

Advisory Board advice on the issue
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Science Advisory Mechanisms Must be Supported

 Funding Trust Fund
(voluntary 

contributions from 

States Parties)

 Facilitator 

(“science officer”) 

in organisationally 

relevant position
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A Science Advisory Mechanism

 Independent and active in scientific communities

 Considers all relevant information

 Feedback mechanism to recipients and stakeholders of 

advice

 Science communication for scientific literacy

 Supported

 Science represents one of many dimensions of overall  

policy considerations – advice may not always move 

forward (be patient!)
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What is the “Right” Science Advice Mechanism

Who is the advice for?

Why is the advice needed?

How does advice go forward?
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