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What makes a 

chemical technology 

acceptable? 
S3 - Development of a robust participatory regulatory 

framework to enhance the wider acceptance of innovative 

chemical technologies



Aim & Objectives

To understand the barriers to acceptance, implementation 

and ultimately adoption of innovative chemical technologies 

and explore the opportunities and threats that prevent the 

chemical industry delivering “disruptive” technologies for 

society

• 1. Map current gaps in existing approaches to developing scientific 

evidence upon which to base concrete and actionable policy 

outcomes.

• 2. Examine emerging evidence requirements (and barriers to policy 

translation of this evidence) associated with benefit assessment.

• 3. Stipulate requirements in terms of an evidence base for factoring in 

socio-economic assessments to policy.



Disruptive chemical 

technologies

• ….a chemical process that results in a radical change 

in the technological, economic, ethical political, 

regulatory and socio-cultural landscape. 

• A landscape that involves a multitude of stakeholders 

which may partially or completely replace old 

concepts. 

• Public perceptions undergo a fundamental change.  



Chemical Technologies 

• In recent years a shift in public perception from studies 

that only consider public views - to an examination of the 

factors that influence those views 

• Ipsos MORI (2014) found the dominant factors include:

• risks and benefits of a chemical technology, 

• the level of scientific knowledge, 

• the influence of the media and finally, 

• trust in regulators, companies and scientists. 



Technology Adoption





Knowledge

• The view that the non-experts’ perception of e.g. 

nanotechnology is closely linked to their 

understanding of science. 

• Empirical studies have found no correlation 

between a respondents’ level of knowledge and 

support for innovative technologies. 



Education

• General level of education has been identified as a key 

driver in determining whether the public is positive about 

new technologies. 

• Evident demand for risk assessments on safety of 

consumer products to be more reliable. These views are 

driven by the need to protect human health and the 

environment.



others



The best 

message?



Conceptual framework

• A socio-technical analytical framework was used to 

capture how disruptive chemical innovations involve 

more than technical processes, whilst impacting and 

changing the practices and value systems of 

stakeholders both upstream and downstream of the 

value chain. 



Chemical themes and 

groups

Nanotechnology Cosmetics

Paints and 
coatings

• Po

Synthetic 
biology



Delphi



Problem formulation -

questionnaire

Identify and formulate the 
research problem

Set the objectives
Set out the research design and 

identify the target group
Questionnaire

Method of analysis:

- organise the data

-look for cluster points

-explore emerging themes

Interpretation of findings:

- look for relationships and explanations in the data to respond 
to key research questions:

1) are technologies perceived differently?

2) what factors contribute to perceptions?

3) what is needed to change perceptions?

Outputs analysis



Development of 

framework themes



Synthetic biology 

products - example

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Genetic engineering e.g. cloning

Biomedical engineering e.g. design and construction of
innovative artificial limbs and organs

Agricultural biochemistry e.g. prevention and treatment
of diseases as well as increasing  productivity or yield

Material production e.g. biological nanomaterials

Production of food e.g. genetically modified food

Medicines e.g. vaccines and antibiotics, new ways to
treat cancer

Not at all knowledgeable Slightly knowledgeable Somewhat knowledgeable

Knowledgeable Very knowledgeable No responses

Level of knowledge of synthetic biology 

products

Need for better regulation on synthetic 

biology products



PERFiCT Framework

• Participatory

• Engaged

• Regulatory

• Framework

• Innovative

• Chemical 

• Technologies



Key Features of PERFiCT  

hierarchical framework

Tier 0 – simple assessment of 

the technology landscape 

Tier One – qualitative 

assessment of landscape by 

questions

Tier Two 

More questions leading to 

semi-quantitative decisions

Tier 3

More questions leading to 

more quantitative decisions
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Indicator theme

Build list of

descriptors based

around the seven

themes

Theme

(Chemical

technologie

s)

(Drivers)

Principals

(questions/ descriptors)

Criteria

(answers)

Economic Series of questions that challenge 

market drivers/ barriers to 

realisation of market

Market

segmentation/ 

sector 

opportunities/ 

partnerships/ etc.

Corporate values Company belief, and position 

Understanding of perceived and real 

barriers to technology adoption, 

political/ cultural etc. 

Building trust and 

perception. 

Independence

audit and 

verification

Sustainability Questions aimed at understanding 

the business drivers to protect the 

environment / opportunities

Access to 

finance/ barriers 

to implementation

Environment Maintain regional and global 

environmental quality

How to make 

best use and 

ensure efficient 

use of available 

resources 

Governance Demonstrate sustainable and 

ethical / industry and government 

governance

The level of 

political risk

Trust Understanding of  different 

perceptions by stakeholders
Efficient 

communication of 

key messages -

evidence

Ethics Accepted by society and wide 

stakeholder groups
Future impacts and 

legacy

Communication / 

removal of barriers

Outline thoughts for  theme 

descriptors for the framework 

Framework development



PERFiCT Framework 

Technology 

communication

Leadership

Communication and 

Risk Management 

Processes

Risk Handling Outcomes

People

Risk comm. 

Policy 

& Strategy

Partnerships

CAPABILITIES RESULTS

INNOVATION & LEARNING 



3 layers, few questions, 

5 targets

Level 1: Awareness 

and understanding of 

pre-existing risks  

Level 2: Planned 

Implementation of 

new technology and 

in progress 

Level 3: 

Implementation of 

risk awareness in all 

key areas 

Level 4: 

Embedding and 

improving 

Level 5: 

Excellent 

capability 

established 

No evidence of 

improved outcomes 

Limited evidence of 

improved outcome 

performance 

consistent with 

improved risk 

management 

Clear evidence of 

significant 

improvements in 

outcomes in 

technology 

acceptance 

demonstrated by 

measures including 

relevant 

stakeholders 

perceptions 

Clear evidence 

of very 

significantly 

improved 

delivery of 

outcomes 

showing 

positive 

improvement 

in stakeholder 

engagement 

Excellent 

evidence of 

markedly 

improved 

delivery of 

outcomes which 

compares 

favourably with 

other 

organisations; 

developing best 

practice 

 



Technological 

Capabilities

1. Leadership – is there senior agreement and regulatory support to promote 

the technology?

2. Are the public equipped and supported to manage the risk well?

3. Is there a clear and transparent risk strategy and a risk policy?

4. Are there effective arrangements for managing risks or perceptions of risk 

with key stakeholders/ partners?

5. Do the company’s concerned have good processes in place to incorporate 

effective risk management?

6. Risk communication

7. Are the risks communicated well?

8. Outcomes

9. Does risk management contribute to achieving outcomes?



Bio-sourced polymers –

case study

“DuPont Performance Polymers is 

committed to setting clear expectations 

and guidelines for the content in 

communications that convey the 

environmental benefits of renewably 

sourced plastics, which can  help 

reduce dependence on fossil fuels and 

increase the use of renewably sourced 

plastics…..”



Recommendations

• Technologies are perceived differently by different stakeholders. 

• Changing the views of society is difficult and time-consuming. 

• To change the perception of a society on chemical technologies, more 

information is needed. Society needs to feel that their views and 

concerns are taken into account. 

• Education and easy access to information also play a meaningful role. 

• For risk management to be effective it has to involve structuring the 

decision-making process. 

• Develop practices in communication about risks. 

• Suppliers should build better relationships with the buyers in order to 

provide what the customer needs. 



Recommendations 

• Risk perceptions are positively correlated to the need for non-experts 

to  receive more information

• Scientific evidence often forgotten when debating ethical issues

• Most respondents rank price over environment

• High proportion have trust in regulatory framework but respondents 

need reassurance that the regulators have the information that is 

required to make the correct decisions - to safeguard human health, 

environment, the economy and ethical considerations (such as animal 

testing)

• Contrastingly reducing regulatory and legal requirements received the 

lowest score by non-experts.



Recommendations

• Risk perception is the main factors contributing to public attitudes on 

technologies. 

• The wider society’s opinion is usually subjective and based on the 

perception of risk. 

• Important factors include public trust and confidence. Better knowledge 

increases positive attitudes and the level of acceptance of certain 

technologies. 

• A key determinant of public perception of innovative technologies is 

trust and confidence in the government and its regulations. 

• Effective communication with the public ensures that people are more 

knowledgeable about the topic, and thus have a sense of security. 

• Uncertainty surrounding innovative technologies and their attendant potential 

risks and benefits creates major challenges for the regulatory system. 

• Effective communication between policy makers, scientists and the 

public can reduce the uncertainty and allow the technologies to be 

viewed with a higher level of understanding by wider society. 


