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Most countries believe innovations in science and 
technology can deliver benefits for society and 
the economy. However, there are many issues 
that may be associated with new developments. 
These include public concerns and perceptions 
about new scientific techniques and technology, 
health, safety and environmental risks, and 
implications for privacy, security and trust. The 
challenge is to establish an effective managing 
structure that capitalises on the benefits and 
opportunities offered by emerging science 

and technology while safeguarding the health 
and safety of people and minimising risks. 
This process of stewardship to guide new 
developments over time, is known as  
oversight. Science and technology oversight 
can take place through a range of mechanisms, 
including formal legislation, regulations, 
governance, non-regulatory standards and 
guidelines, as well as other more informal 
elements like public engagement, agreements 
and international co-operation.

https://www.rand.org/randeurope.html
https://www.rand.org/pubs/research_briefs/RB10077.html


Ten examples of oversight efforts in emerging science and technology

The Cartagena Protocol on Biosafety 
was developed in 2003 to govern the 
movement of genetically modified 

organisms (GMOs) across borders, to address 
growing public concern about the possible 
environmental and human health risks associated 
with GMOs. 

E-government and digital society in 
Estonia. From the mid-1990s onwards, the 
government of Estonia actively supported 

the integration of information and communications 
technology into government services, laying the 
foundations for a digital society more broadly. 

Fintech regulatory sandboxes in the UK 
and beyond. In 2015 the UK Financial 
Conduct Authority developed the concept 

of a fintech ‘regulatory sandbox’ – a safe space in 
which eligible firms can carry out limited tests on 
innovative fintech products and services, while being 
exempt from certain regulatory requirements. 

The Green Revolution: Agricultural 
technology in India. From the mid-1960s 
onwards, together with international 

stakeholders, the government of India built an 
extensive public infrastructure focused on the 
promotion of new agricultural technologies, such as 
high-yielding varieties of grain and wheat.

M-Pesa: Branchless mobile banking 
in Kenya. The development of M-Pesa 
mobile phone banking services in 2007 

prompted the Central Bank of Kenya to work closely 
with both the developers and citizens to help the 
service grow, while also trying to limit the potential 
financial risks associated with the technology. 

The Danish General Practitioners 
Database. From 2003 onwards, Danish 
General Practitioners (GPs) worked 

together with regional health authorities to develop 
a system that would automatically and continually 
capture and store the data collected by the ICT 
systems used by GPs.

The Global System for Mobile 
Communication (GSM).  Between 1982 
and 1987, the European Union, national 

governments and private stakeholders collaborated 
on developing a pan-European standard for 2G 
cellular networks – GSM.

The NIH Recombinant DNA (rDNA) 
Advisory Committee was formed in 1973 
in the United States after the US scientific 

community began to recognise both the potential 
applications of emerging rDNA technology, and also 
its multifaceted risks. 

The Human Fertilisation and 
Embryology Act in the UK was adopted 
in 1990 to respond to public and 

parliamentary concerns regarding the legal, social 
and ethical issues associated with developments in 
human fertility research and treatment.

The first cryptowar: Public key 
cryptography in the United States. 
Due to concern about the impact 

of public encryption on their ability to monitor 
communications – such as email and phones – 
agencies of the US government sought to restrict 
public access to this technology from the early 
1990s. A broad coalition of campaigners fought the 
government’s agenda. 
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A world of technological and 
scientific possibility guided by 
lessons from the past
With this challenge in mind, RAND Europe 
was asked by Wellcome to examine historical 
and current cases of emerging science and 
technology oversight, and identify common 
themes and lessons. These would help inform 
a blueprint to position the UK as a world leader 
in the effective, efficient and ethical oversight of 
scientific and technological innovations. 

Researchers looked at ten case studies from 
diverse countries and sectors, from the 1960s 
to the current day. To achieve a balanced 
understanding the study focused on both what 
worked well, and not so well, in the context of  
the oversight. The case studies were selected 
after a worldwide crowdsourcing exercise as 
well as online searches, and the evidence was 
obtained through a tailored literature review  
and interviews with experts. The findings were 
then analysed to identify common themes  
and lessons.
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Lessons learnt that map a pathway 
for future oversight
Researchers used the case studies to identify a 
set of common lessons that could be usefully 
considered in other contexts of emerging science 
and technology oversight. As shown below, 
the oversight process needs to be balanced, 
diverse and contextual, anticipatory, adaptable, 

collaborative, take the initiative, embrace 
communication and engage with the public. 
These lessons can be regarded as a set of guiding 
principles to help stakeholders identify how 
to provide oversight of emerging science and 
technology. The lessons are intertwined with each 
other and share some common aspects. They are 
not intended to be a ‘silver bullet’ or solution for 
emerging science and technology oversight.

Lessons learnt 
from examples of 
emerging science 

and technology 
oversight 

Engaged with the public
Key lesson 8: Harnessing 
the role of the public can 

help build accountability and 
trust, and also engage with 

the public about the benefits 
and risks associated with the 

science or technology

Balanced
Key lesson 1: It is important 
that oversight approaches 
aim to balance the conflicting 
benefits and risks associated 
with the emerging science or 
technology, as well as the needs 
of the different stakeholders

Diverse and 
contextual
Key lesson 2: There is no 
‘one-size-fits-all’ approach 
to emerging science and 
technology oversight 
– it is vital to take into 
account the context within 
which the science or 
technology is developing

Takes the initiative
Key lesson 3: 
Stakeholders that take 
the initiative to put in 
place oversight structures 
in a timely manner can 
take advantage of the 
opportunities provided by 
the emerging science or 
technology, and also help 
identify the risks

Anticipatory
Key lesson 4: It is 
helpful to anticipate the 
different potential paths 
an emerging science or 
technology could take as it 
evolves over time, as well 
as the ensuing impacts

Embraces 
communication

Key lesson 7: Effective 
communication between 
the main actors involved 
in the oversight process 
facilitates transparency 
and clarity of roles and 

responsibilities

Collaborative
Key lesson 6: 

Adopting an inclusive 
and participatory 

approach to science 
and technology 

oversight helps build 
accountability and 

confidence

Adaptable
Key lesson 5: For an 

oversight approach to be 
effective, it helps to build 
in flexibility so that it can 

respond to changes and be 
adjusted over time as the 

science or technology evolves
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Understanding past oversight can 
inform future decisions about 
science and technology
Oversight can be designed and managed in  
many different ways, which are greatly dependent 
on contextual factors. A common aim shared by 
the different approaches is to enable conditions 
and structures that nurture and develop science 

and technology for the benefit of society. 
However, oversight is not always effective,  
and lessons can be learned from instances  
when the wider outcomes of the oversight 
approach may not have unfolded as originally 
desired. Developing a better understanding 
of what has happened in the past can help 
inform decisions about science and technology 
oversight in the future.
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