
Strategic Action to Advance Green and Sustainable Chemistry

A critical step of Phase 2 is the engagement of a wider 
group of stakeholders that will help define the details of 
the strategic action plan and play a role in its 
implementation. 

This section of the practical guidance will help to identify 
key stakeholder groups, and provide information on how 
these groups can contribute to strategic action to advance 
green and sustainable chemistry.

A key outcome resulting from Phase 2 will be a set of high-level goals for the strategic action. It may be 
helpful to classify the high-level goals as either “implementation” or “enabling environment”. These high-
level goals can then be inserted into the road map chart, as indicated by the green box below.
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Strategic Action to Advance Green and Sustainable Chemistry

The participation of actors from a range of stakeholder groups is critical to any successful strategic action that 
advances green and sustainable chemistry. In this step, the steering committee will engage a wider group of 
stakeholders to be involved with the continued planning, and eventual implementation of the strategic action. 
This section of the practical guidance includes illustrations of multistakeholder collaboration, as well as 
activities and advice to help users of the guidance understand who can be engaged, and how they can contribute 
to the strategic action.

Building upon Figure 3.1 from the Framework Manual the above diagram outlines the roles and 
relationships of key stakeholder groups in strategic action to advance green and sustainable 

chemistry. The groups are positioned based on how they typically contribute to advancing green 
and sustainable chemistry innovations (chemical innovations, product design, process design). 

Those which typically enable the development of innovations are placed on top, while those which 
are responsible for their implementation into the value chain are placed on the bottom. Those with 

key roles in both are placed in the middle. 

Section 6.3 of the Framework Manual further elaborates on the roles and needs of key stakeholder groups in 
the GSC Innovation ecosystem.
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SMEs

Government NGOs
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Chemical 
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Workers 
Organizations

In the state of 
Massachusetts (USA), the 
Private sector pays fees 

based on the use of 
“toxic substances”. These 

substances are 
determined by 
government, in 

collaboration with other 
stakeholder groups, 

including through public 
participation

Collaborative research between private enterprise 
and academia to develop GSC innovations, helps 

further the education of students while advancing 
the implementation of green and sustainable 

chemistry innovation. The Berkeley Center for Green 
Chemistry – greener solutions program  or York 
University’s Industrial Engagement Facility are 
examples of this type of collaboration, and the 

results it can achieve. Figure 6.2 from the Framework 
Manual (Page 73) depicts new approaches to 

collaboration in the chemical industry  

The Massachusetts Toxic Use Reduction 
Institute (TURI) uses a portion of the collected 
fees on grants for community groups to raise 

awareness, and educate key groups, promoting 
green and sustainable chemistry action. 

Workers organizations help 
raise awareness on the risks 
workers face due to chemical 
use. Mechanisms to ensure 
worker needs are heard by 
policymakers, such as the 
tripartite structure of the 

International Labour 
Organization, can lead to the 
identification of opportunities 

for policies and actions to 
advance green and sustainable 

chemistry innovations that 
protect workers. See also the 

ILO’s Framework for Action on 
Chemicals and Waste

Brands

NGOs can highlight best practices and identify 
areas for improvement within the private sector to 

advance green and sustainable chemistry. 
Greenpeace initiatives, such as their “Go PVC-Free” 
campaign have helped promote the development of 

green and sustainable chemistry alternatives to 
harmful materials, products and chemicals 

Multistakeholder collaboration is essential to strategic action to advance green and sustainable chemistry. The 
below diagram draws upon relevant multistakeholder initiatives and programs that have advanced green and 

sustainable chemistry, to illustrate how key stakeholder groups can support each other to develop and 
implement green and sustainable chemistry innovations.
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Governments can provide SMEs and 
industry with collaborative services, 
funding and infrastructure towards 

the development and 
implementation of green and 

sustainable chemistry solutions. 
TURI uses fees from the private 
sector to fund collaboration with 

businesses on research and 
planning, as well as laboratory 
infrastructure, for chemical and 
process innovations that reduce 

toxic chemical use. The Industrial 
Policy from the state government of 

Gujarat in India (See Page 19) 
includes financial support for SMEs 
to implement green and sustainable 

chemistry technologies.

https://www.mass.gov/toxics-use-reduction-act-tura-program
https://www.mass.gov/toxics-use-reduction-act-tura-program
https://www.mass.gov/toxics-use-reduction-act-tura-program
https://bcgc.berkeley.edu/about-us/people
https://bcgc.berkeley.edu/about-us/people
https://www.york.ac.uk/chemistry/research/green/industry/
https://www.york.ac.uk/chemistry/research/green/industry/
https://www.turi.org/
https://www.turi.org/
https://www.turi.org/Our_Work/Apply_for_a_Grant_-_Applications_Due_on_July_22/Community_Grants
https://www.ilo.org/global/about-the-ilo/how-the-ilo-works/lang--en/index.htm
https://www.ilo.org/global/about-the-ilo/how-the-ilo-works/lang--en/index.htm
https://www.ilo.org/global/about-the-ilo/how-the-ilo-works/lang--en/index.htm
https://www.ilo.org/global/about-the-ilo/how-the-ilo-works/lang--en/index.htm
https://www.ilo.org/global/topics/labour-administration-inspection/resources-library/publications/WCMS_852031/lang--en/index.htm
https://www.ilo.org/global/topics/labour-administration-inspection/resources-library/publications/WCMS_852031/lang--en/index.htm
https://www.greenpeace.org/usa/issues/
https://www.greenpeace.org/usa/toxics/pvc-free/
https://www.greenpeace.org/usa/toxics/pvc-free/
https://www.turi.org/Our_Work/Research
https://www.turi.org/Our_Work/Training/Toxics_Use_Reduction_Planning
https://www.turi.org/Our_Work/Cleaning_Laboratory
https://www.turi.org/Our_Work/Cleaning_Laboratory
https://cgivancouver.gov.in/pdf/2222021-new-industrial-policy-of-Gujarat.pdf
https://cgivancouver.gov.in/pdf/2222021-new-industrial-policy-of-Gujarat.pdf
https://cgivancouver.gov.in/pdf/2222021-new-industrial-policy-of-Gujarat.pdf


A purpose statement, or a brief description on what the strategic action will seek to achieve, is helpful when 
initially reaching out to stakeholders. This purpose statement along with the boundaries, UNEP’s Objectives, 
and the drivers selected in Phase 1 can be used to approach potential stakeholders for the strategic action.

Gujarat Cleaner Production Centre – Implement green and sustainable chemistry innovations and technologies 
to improve industrial infrastructure resulting in reduced air and water pollution.

ZDHC – Widespread implementation of sustainable chemistry, driving innovations and environmental best 
practices in the textile, apparel, leather and footwear value chains.

WHO Chemicals Roadmap - Improved health, in both the short and the long term and for future generations 
through the reduction of risk to health from exposure to chemicals throughout their life cycle

ACS Green Chemistry Education Roadmap– Form a generation of students able to understand and evaluate 
benefits and adverse impacts of chemicals and materials in society

Stakeholder examples of purpose statements for strategic action

Brands

Retailers

Chemical management policies, 
including restricted substance 

lists, can be a tool used by 
retailers to push Brands towards 

the adoption of green and 
sustainable chemistry products. 
See the Target’s Chemical Policy, 

a retailer which received an A 
from the Toxic Free Future 

report card.

SMEsChemical 
Industry

NGOs

Collaboration with upstream value chain partners to 
develop green and sustainable chemistry innovations 

can ensure products align with retailer chemical 
management policies. The ZDHC “brands to zero” 
program guides collaboration between brands, 

suppliers, and the chemical industry to eliminate 
hazardous chemicals from textile value chains.

Pressure and awareness raising from NGOs can 
push retailers to adopt strong policies to 

eliminate chemicals of concern from the products 
they sell. Toxic-free future’s mind the store 

campaign is an example of this type of activity. 
The Walmart Sustainable Chemistry Commitment 
came about in part due to these retailer focused 

campaigns.
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https://corporate.target.com/sustainability-ESG/environment/chemicals/policy
https://www.roadmaptozero.com/brands-to-zero
https://toxicfreefuture.org/mind-the-store/
https://toxicfreefuture.org/mind-the-store/
https://www.walmartsustainabilityhub.com/sustainable-chemistry/walmart-sustainable-chemistry-commitment


Strategic Action to Advance Green and Sustainable Chemistry

In this step, all stakeholders will work together to select high-level “GSC Implementation” goals. These goals 
are the destination of the strategic action and are meant to define the intended outcomes and expected 
impact. More concrete and specific outcomes will be decided in the next phase. The practical guidance 
includes examples of high-level “GSC Implementation” goals, with activities and resources to help form them.

This practical guidance is designed to align with the organizational structure of the Framework 
Manual (see above). Users of the guidance are encouraged to form high level “GSC 

Implementation” goals which describe “What” the vision of the strategic action is (Chapters 2, 3 and 
4). The high-level “enabling environment goals” will be defined in the following step and aim to 

describe “How” the strategic action will achieve its goals (Chapters 5, 6 and 7).

Where are we going?
Phase II – Set a Vision Work with all stakeholders to determine high-level 

goals on the desired impacts of the strategic action.
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Stakeholders have highlighted the Objectives as a helpful resource to set a vision for strategic 
action that goes beyond traditional chemical management such that chemistry innovation 

supports and is compatible with the 2030 sustainable development agenda. The diagram below 
illustrates how the Objectives can be a reference when selecting high-level “GSC Implementation 

Goals”. Two examples of such goals can be found at the bottom of the diagram. 

An understanding of green and sustainable 
chemistry technologies and their impact may 
inform the development of high-level goals

Chemistry and technology 
innovation to advance green 
and sustainable chemistry 

- Chapter 4

Describes how green and sustainable chemistry 
innovation can address the SDGs

Ensuring that innovations meet 
sustainability criteria 

- Page 17

Illustrates how green and sustainable chemistry 
innovation can drive sustainability of key 

industrial sectors

Potential of green and 
sustainable chemistry innovation 

in a sector: The example of 
energy  

- Section 4.6

These specific sections 
of the Framework 
Manual may help in 
forming high-level “GSC 
Implementation” goals.

A vision for the 
strategic action 
can be formed 

such that…

…All the 
Objectives are 

addressed

High-level GSC implementation Goals

Respond to Objectives which 
are relevant to the selected 
boundaries and scope of the 

strategic action 

Identify innovation 
opportunities and visionary 

goals which cut across 
multiple Objectives

Develop green and 
sustainable chemistry 
process  innovations to 

promote the use of recycled 
feedstocks

Promote green and sustainable 
chemistry innovation towards the 

elimination of all chemicals of 
concern from the textile value 

chain
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A kick-off “visioning workshop” can be a helpful activity to bring together the implementing stakeholders and 
steering committee to collectively determine the vision for the strategic action. ACS held such a workshop early 
in the development of the green chemistry education roadmap. The event brought together thought leaders in 
green chemistry and engineering along with experts in chemistry education research. Participants were selected 
to represent academia and industry. Participants from academia were selected based on their experience 
advancing green and sustainable chemistry or chemistry education research. 

Key outcomes from the from the workshop included a vision statement, a rationale for the strategic action, and 
some key lines of work to fulfil the vision.

Safe and Sustainable Chemicals

Minimise and Control

Eliminate and 
Remediate

Use of safe chemicals 
while preventing harm to 
humans and the 
environment by avoiding 
substances of concern for 
non-essential uses

Promote the development of 
safe and sustainable chemicals 
and materials, clean production 
processes and technologies, 
innovative tools for testing and 
risk assessments

Minimise exposure of humans 
and environment to substances 
hazardous to health and the 
environment, through risk 
management measures and full 
information to users of chemicals

Promote modern and smart 
production processes, safe and 
sustainable uses and business 
models, chemicals as a service, 
IT solutions for tracking of 
chemicals

Eliminate as far as possible substances 
of concern in waste and secondary raw 
material and restore human health and 
environment to a good quality status

Promote safe and clean 
recycling solutions including 
chemical recycling, waste 
management technologies, 
decontamination solutions

A key element of the EU green deal, the “chemical strategy for 
sustainability”, lays out the below “toxic-free hierarchy” as their 

vision for the future of chemical use and production within the EU. 

Stakeholder Example – ACS Visioning Workshop
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https://environment.ec.europa.eu/strategy/chemicals-strategy_en#documents
https://environment.ec.europa.eu/strategy/chemicals-strategy_en#documents


Strategic Action to Advance Green and Sustainable Chemistry

In this step, consultation with implementing stakeholders will help to determine and describe factors that 
could prevent the achievement of the high-level “GSC Implementation” goals from the previous step. The 
guidance will then help to define the high-level “enabling environment” goals whose achievement will allow 
implementing stakeholders to overcome the identified gaps and barriers.

Gujarat Cleaner Production Centre – SMEs who would be responsible for 
implementing green and sustainable chemistry technologies do not have 
sufficient funding or technical capacity to develop innovations.

ZDHC – The relationships between the different levels of the textile supply 
chain are unequal (i.e. between brand and chemical manufacturer), with no 
initiative working to bring them together

ACS – Chemists and other workers are improperly trained to implement and 
advance green and sustainable chemistry in industry. There is a lack of 
understanding among students of the relationship between chemistry and 
human and environmental systems

Stakeholder examples of gaps for strategic action to address

Stakeholders have highlighted 
basic chemical management 
systems as a pre-requisite for 
developing and implementing 

green and sustainable 
chemistry innovations. Gaps 

in chemical management can 
be a barrier for strategic 

action to advance green and 
sustainable chemistry

Economic / Financial

• Insufficient funding to 
universities to develop GSC 
relevant research programs

• Lack of access to capital for 
SMEs and entrepreneurs to 
develop, scale-up and 
implement GSC innovations

• Deterring up-front costs to 
implement GSC processes for 
production

Regulatory 

• Fragmented and 
ineffective 
regulatory 
frameworks

• Regulations that 
promote risk-
control rather 
than risk-
prevention

Technical

• Immature GSC 
technologies and 
concepts 

• Lack of interdisciplinary 
collaboration and 
training to develop and 
implement GSC solutions

• Gaps in data and 
information relevant to 
identifying opportunities 
for GSC and tracking 
implementation

Organizational

• No GSC champions 
in positions of 
change

• Low awareness 
around GSC in 
government, 
industry and 
society

• Lack of 
information-sharing 
on GSC drivers and 
solutions

These are some examples of barriers for advancing green and sustainable chemistry. Using the below 
categories and examples may be helpful when consulting with stakeholders to get a full picture of the 
unique challenges they face.

Where are we going?
Phase II – Set a Vision Consult with stakeholders to determine gaps and barriers which may 

prevent the achievement of high-level “GSC Implementation” goals.

Engage 
stakeholders

Set high-level 
goals

Identify gaps 
and barriers
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Identified gaps and barriers can be reformulated to set high-level “enabling environment” goals. Achieving 
these goals will build stakeholder capacity and create an enabling environment such that the high-level “GSC 
implementation” goals determined earlier in this phase can be achieved.

Gap / Barrier

Lack of access to capital and technical know-
how for SMEs and entrepreneurs to develop, 

scale-up and implement GSC innovations

Improve support to SMEs and start-ups to support 
the development and implementation green and 

sustainable chemistry innovations.

High-level GSC 
“enabling environment” goal

No mechanisms for collaboration between 
stakeholders to develop and implement green 

and sustainable chemistry innovations

Facilitate collaboration between academia, 
government, and industry with the mission of 

developing and implementing green and 
sustainable chemistry innovations

Fragmented and ineffective chemical 
management system

Fortify and build capacity towards the sound 
management of chemicals within the defined 

boundaries of the strategic action

Both categories of high-level goals can now be inserted into the road map chart. Two examples from the 
practical guidance are shown in the sample chart below.

Facilitate 
collaboration 

between 
academia, 

government, and 
industry to 

develop and 
implement GSC 

innovations

Develop green 
and sustainable 

chemistry 
process  

innovations to 
promote the use 

of recycled 
feedstocks
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