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1. Executive Summary 
1.1 Key Quantitative Findings 

The Roslin Institute is a world-leading centre for animal science research and has 
been creating a more sustainable world through fundamental research in animal 
genetics and health since its formation in 1993.  

In 2019/20, the Roslin contributed: 

§ £81.0 million Gross Value Added (GVA) and supported 1,029 jobs in Scotland; 
and 

§ £324.8 million GVA and supported 1,325 jobs in the UK 

The Roslin’s research programmes supported an estimated £18.9 billion GVA in 
2019/20 through global productivity improvements in agriculture and aquaculture.   

The contribution that the Roslin makes to agricultural productivity impacts are 
represented as a range and the above values are based on the mid point of that 
range. The impacts in the UK could be as high as £408 million if the upper bound of 
the range is considered. Globally, the impact could be up to £25.1 billion.  

Although global agricultural productivity has decreased in the last decade, the 
relative importance and contribution of genetics as a driver of productivity has 
increased. Consequently, the Roslin's expertise in genomics and its partnerships with 
some of the world’s largest genetics and animal health companies has a vital role to 
play in global productivity improvements in agriculture and aquaculture.  

For every £1 of public funding received, the Roslin generated £13.50 GVA for the UK 
economy, including £3.40 GVA in Scotland. For each person it directly employed, the 
Roslin Institute supported 3.7 jobs across the UK, including 2.9 jobs in Scotland. 

1.2 An Innovation System 

The Roslin Institute is an innovation system in its own right, creating impact because 
of the way knowledge, technology, and information flow through the system, among 
people, enterprises, and external institutions. It is built on the foundations of world-
leading research and without this fundamental research there simply would be no 
economic impact. Together, different elements constitute a system that creates a 
wide range of impacts, summarised in the figure below. 
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Figure 1-1: The Roslin Institute’s Route to Impact 

 

1.3 Sources of Impact 

The economic impacts associated with the Roslin Institute arise from its operational 
activities, business support activities and long-term productivity impacts arising from 
its animal agriculture and aquaculture research.  

In 2019/20, the Roslin Institute had an income of £33.0 million, employed 355 staff 
and hosted around 150 postgraduate students. This creates economic impact 
through direct turnover and employment, by supporting local businesses with staff 
and student spending and through expenditure on physical capital and research 
infrastructure. The Institute's operational activities contributed £29.2 million GVA 
and 730 jobs in Scotland and £44.8 million GVA and 994 jobs in the UK in 2019/20.  

As well as this, the Roslin supports the transfer of research and knowledge 
throughout the economy through its interactions with businesses and training of 
postgraduate students. In 2019/20, the Roslin Institute had 140 engagements with 
industrial partners across 66 companies and received £3.5 million income from 
providing consultancy and research services to businesses. In 2019/20, the Roslin 
Institute had six active spin-out companies which collectively employed 95 people. 
This includes a joint venture company with the University of Edinburgh to 
commercialise intellectual property developed at the Institute. Two of the Institute's 
spin-out companies were established around 15 years ago and continue to be 
successful growing companies, a testament to the calibre of research upon which 
they were established. The Roslin Innovation Centre serves as a centre for 
companies undertaking strategic, commercial and collaborative research in the 
animal and veterinary sciences, agri-tech and health industries. It became profitable 
within its first three years of opening and is currently operating at around 85% 
capacity. In 2019/20 there were 25 companies (excluding spin-out companies) 
located at the Roslin Innovation Centre, employing 137 staff. The Roslin Institute also 
equips postgraduate students with the rare skills, capacities and knowledge required 
to transform animal production and health. As the next generation of technical 
specialists, innovators and entrepreneurs they support impact after graduating 
through their graduate premium. These impacts were collectively estimated to 
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support £20.7 million GVA and around 300 jobs in Scotland and £31.8 million GVA 
and 331 jobs in the UK in 2019/20. 

The Roslin Institute’s research programmes contribute to global productivity 
improvements in agriculture and aquaculture. The route to impact for this 
productivity gain lies in commercialisation of the Institute’s fundamental research 
through strategic relationships with some of the world’s largest genetics and animal 
health companies, ensuring that Roslin’s intellectual property finds its way into the 
gene pool of global populations of livestock. The cumulative nature of these 
productivity increases reflects the fact that genomic research undertaken by the 
Roslin Institute decades ago is still having an impact today.  

The economic value of this contribution is difficult to determine with a high degree of 
accuracy and so the potential contribution of the Roslin has been presented as a 
range in this analysis. All points within the range represent a significant impact. 
Globally, the lower bound of the range would represent an impact of £12.5 billion  
and the upper bound would equate to £25.0 billion. The range average suggests that 
the scientific advances made at the Roslin Institute generate £31.1 million GVA in 
Scotland, £248.2 million GVA in the UK and £18.8 billion of GVA globally in 2019/20.  

Together, the Roslin Institute's operational activities, business support and animal 
agriculture and aquaculture research generated:  

§ £42.8 million GVA and supported 896 jobs in Edinburgh and South East Scotland; 
§ £81.0 million GVA and supported 1,029 jobs in Scotland; 
§ £324.8 million GVA and supported 1,325 jobs in the UK; and 
§ £18.9 billion GVA and supported 1,610 jobs globally. 

Figure 1-2 Summary Total Impact by Source, 2019/20 

 Edinburgh & 
SE Scotland 

Scotland UK Global 

GVA (£m) 

Operational Impacts  23.4   29.2   44.8   62.2  

Business Support Impacts  19.4   20.7   31.8   36.9  

Agriculture & Aquaculture 
Productivity Impacts 

 5.4  31.0 248.2 18,758.8 

Total GVA   48.2  81.0 324.8 18,857.9 

Employment (Jobs) 

Operational Impacts 618 730 994 1,344 

Business Support Impacts  278   299   331   266  

Total Employment   896  1,029 1,325 1,610 

Source: BiGGAR Economics Analysis. Totals may not sum due to rounding. 
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1.4 Enhancing People’s Lives 

1.4.1 Food Security 
The agricultural benefits created by the Roslin Institute are felt by people around the 
world. The Centre for Tropical Livestock Genetics and Health, a partnership with 
Scotland's Rural College (SRUC) and the International Livestock Research Institute, 
improves livestock health and productivity to alleviate hunger, malnutrition and 
poverty through genetic selection in African poultry and cattle. 

The African Dairy Genetic Gains programme is delivered in Tanzania, Ethiopia, Kenya, 
Uganda and Rwanda. Since the programme began, over 140,000 herds and 310,000 
animals have been registered on the platforms. Strong engagement work with 
farmers has created multiplier effects and it is estimated that 3.5 million people have 
benefited from the programme so far. Research by the Centre has predicted that the 
programme will lead to a 2% increase in milk yields per annum.  A focus on African 
poultry genomics provides a similar platform to increase the productivity of village 
poultry; improving financial and nutritional security for the poorest poultry keepers, 
particularly women. These programmes present a huge potential impact on the 
livelihoods of farmers and poultry keepers in low- and middle- income countries. 

1.4.2 Human Medicine 
There are huge benefits to people from the research undertaken at the Roslin 
Institute. While its focus is on livestock and aquaculture species, fundamental 
genomics research and its clinical application have significance for all species, 
humans included. Genomics is foundational across the entire continuum of 
biomedical research. 

Because of this, the Roslin Institute makes a significant contribution in human 
medicine. There are several high-profile examples of this, including cutting edge 
developments in Batten's disease, cystic fibrosis, eye disorders, cancers, and 
infectious diseases.  

The outstanding example in our year of focus for this study, 2019/20, is COVID-19. 
The vital contribution made to the battle against SARS-CoV-2 by researchers at the 
Roslin Institute showcases the importance of its fundamental research and clinical 
expertise in addressing the greatest biological challenge of our age. Professor 
Kenneth Baillie and his team at the Roslin Institute and Edinburgh Royal Infirmary led 
the UK-wide GenOMICC study, which showed that there are genetic associations with 
severe COVID-19. They co-led the ISARIC 4C study which identified risk factors for 
the disease such as obesity and diabetes and created a prognostic score which is 
used in hospitals all over the world. And they helped to establish and run the 
RECOVERY trial, which was the first to identify dexamethasone as an effective 
treatment for COVID-19.  
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1.5 Conclusion 

World leading research is the foundation stone upon which all the Roslin Institute’s 
impacts are built. The quantifiable economic impacts created by the Roslin Institute 
are impressive, reflecting the integrated nature of research, translation and 
commercialisation that runs through the Institute and into the organisations and 
networks with which it engages. The Roslin Innovation Centre provides a successful 
commercial presence on site, and companies seek to remain there and grow over the 
longer term.  

The productivity impacts driven by the Roslin Institute’s systems approach to 
innovation are huge, contributing to genetic gains in agriculture and aquaculture that 
amount to billions of pounds in the global economy. These are fundamental 
outcomes from the research funding it receives. 

At the same time, the translation of research into tropical countries is sustaining the 
livelihoods of farmers and producers in low- and middle- income countries. 
Enhancement in the lives of people is achieved through cutting edge research which 
is pushing at the frontiers of human medicine.  

The Roslin Institute aims to enhance the lives of animals and humans through high 
quality research in animal biology. The analysis described throughout this report 
demonstrates that the Institute is a highly impactful organisation which is 
successfully delivering this aim. 
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2. Introduction 
The Roslin Institute is a world-leading institute for 
animal sciences research. 

2.1 Background 

The Roslin Institute is part of the College of Medicine and Veterinary Medicine at the 
University of Edinburgh, and is located on the Easter Bush Campus near Edinburgh, 
within the Royal (Dick) School of Veterinary Studies. Its origins can be traced back to 
1919 as the Biological Sciences Research Department, which became the Institute of 
Animal Genetics. In 1993, it became a wholly owned but independent institute of the 
Biotechnology and Biological Research Council (BBSRC). In 2011 the Institute moved 
into a new state of the art building at the Easter Bush campus and in 2017, the Roslin 
Innovation Centre opened to provide space for companies undertaking strategic, 
commercial and collaborative research in animal and veterinary sciences. 
 
The Roslin Institute aims to enhance the lives of animals and humans through high 
quality research in animal biology delivered in four scientific divisions:  

§ Functional Genetics and Development: investigating the mechanisms and 
control of animal growth and development; 

§ Genetics and Genomics: understanding the basis of heritable traits, function of 
genes and developing predictive models; 

§ Infection and Immunity: insights into the prevention and treatment of diseases;  
§ Clinical Sciences: improving the health and welfare of animals and people. 

2.2 Report Structure 

The remainder of this report is structured as follows: 

§ section 3 introduces what is meant by ‘economic impact’ and explains how the 
Roslin Institute creates it; 

§ section 4 describes our approach and methodology;  
§ section 5 discusses the operational impacts generated by the Roslin Institute; 
§ section 6 highlights the ways in which the Roslin Institute supports businesses 

and the impact this creates; 
§ section 7 focuses on the impact of the Roslin Institute's research on the 

productivity of the agriculture and aquaculture sectors;  
§ section 8 reviews the benefits of the Institute’s work to human health;  
§ section 9 summarises the Roslin Institute's impacts and draws together the main 

conclusions of the report; and 
§ section 10 outlines the potential future impacts of the Roslin Institute. 
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3. The Route to Impact 
The Roslin Institute creates impact through a 
systems approach – a series of essential and inter-
related activities which drive benefits.  

3.1 What is meant by “Economic Impact" 

This report describes the economic impact of the Roslin Institute. It is important to 
understand that the economic benefits created by the Institute encompass a wide 
range of areas which go well beyond the notion of financial or market effects. 
Economic benefits include areas of social value and also encompass environmental, 
particularly carbon, benefits. 

The economic value created by the Roslin Institute therefore includes benefits that 
affect the welfare and wellbeing of the population. For example, environmental, 
cultural, health, social care, justice, and security effects would all be relevant. Some 
of these impacts are hard to quantify and, in this case, we have described them 
qualitatively throughout this report. 

The range of impacts created by the Roslin Institute and explored within this report 
include: 

§ quantitative economic impacts: introduced in Section 4, which follows, these are 
defined by Jobs and Gross Value Added (GVA, which measures the monetary 
contribution that an organisation adds to the economy). These benefits are 
tangible in the lives of the people they touch. Employers are sustained, people 
have jobs, allowing them to earn a living and have quality of life. These effects 
are felt throughout the economy, including within supply chains and in 
businesses and organisations where employees spend their wages;  

§ wellbeing: there are obvious wellbeing impacts from creating and sustaining 
employment. However, the Roslin Institute creates benefits to people’s wellbeing 
that go much further than this. There are impacts on human health, both directly 
because of health research, as well as through the work of the Institute in 
improving our food system here in the UK and in low- and middle-income 
countries (LMICs). It creates benefits in terms of the quality of our food, as well 
as productivity within the animal agriculture and aquaculture industries, ensuring 
food security and affordability. This in turn, creates ripples of wellbeing benefits 
throughout society in Scotland, the UK and globally; 

§ environment: agriculture is a major contributor to climate change. The work of 
the Roslin Institute to improve efficiency and productivity in the animal 
agriculture and aquaculture sectors is an important route for reducing the 
environmental impacts of these sectors and addressing the challenges they 
create in helping drive climate change. 
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3.2 How Impact is Created - An Innovation System  

The Roslin Institute is an innovation system in its own right, and it applies a systems 
approach to creating impact. The notion of a systems approach is that everything is 
inter-related and interdependent. Within the Roslin Institute’s “innovation system” the 
process of innovation relies on flows of knowledge, technology, and information 
through every part of the organisation, among people, enterprises, and external 
institutions. Relationships and interactions between people are essential to turn an 
idea or theory into a process, product, or service in the real world. Relationships 
underpin every element of the component parts of the Roslin Institute’s innovation 
system, none of which exist independently of each other.  

3.2.1 Research 
Every part of this system is built on the foundations of world-leading research. The 
Roslin Institute is an academic powerhouse and without this fundamental research 
there simply would be no economic impact.  

The Institute is recognised globally as a leading centre for animal genetics and 
health and has been at the cutting edge of fundamental research in these areas 
since forming in 1993. Its historic work to create Dolly the sheep entered the cultural 
zeitgeist in a way few scientific discoveries ever do, and Roslin continues to push the 
frontiers of scientific knowledge in areas of immense social, cultural, and political 
interest.  

None of this research is undertaken in isolation. There are strong research 
relationships between the Roslin Institute and its academic and commercial partners 
around the world. Most locally, the Institute is part of the Royal (Dick) School of 
Veterinary Studies and works closely with other schools within the University of 
Edinburgh. It is a key member of Edinburgh Infectious Diseases, a network of 
infectious disease researchers and clinicians that connects over 860 scientists in 
170 research groups, addressing topics as diverse as biomarkers of viral infection, 
delivery of healthcare in unstable settings, antimicrobial resistance, neglected 
tropical diseases and evolution of viral pandemics. As one of eight BBSRC-
sponsored research centres, the Roslin Institute has links across the UK’s landscape 
of researchers in animal biology and collaborates in a wide range of joint 
academically funded research projects. It works closely with fellow researchers in 
tropical countries working on their region’s most important agricultural challenges. 
And it has strategic research relationships with the world’s largest genetics 
companies.  

The role of the Roslin Institute’s research in driving impact is explored throughout 
this report, with highlights in Section 7 which introduces agriculture and aquaculture 
productivity impacts. 

3.2.2 Clinical Work 
Veterinary teaching, clinical services and research are unified at Easter Bush, with 
the Roslin Institute being part of The Royal (Dick) School of Veterinary Studies. The 
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vet school’s £42 million teaching building opened in 2011. There are three referral 
hospitals, the largest regional first opinion practice, and two commercial farms.   

The relationships between academic researchers and clinical practitioners forms an 
important circuit within the Roslin Institute’s innovation system. As we see with 
innovation in human health, researchers create new opportunities to solve clinical 
problems, while clinicians provide vital intelligence about unmet needs in clinical 
practice, as well as providing researchers with feedback about what works in 
hospital and field settings. As well as creating benefits to productivity and welfare in 
agriculture and aquaculture around the world, there are important implications for 
human health, introduced in Section 9 of this report.  

3.2.3 Doctoral Students 
Doctoral students play an important role in any innovation system. There are around 
150 doctoral students at the Roslin Institute and it also supports the teaching of 
other postgraduate and undergraduate students of the Royal (Dick) School of 
Veterinary Studies. Although officially students, they are usually paid a stipend, and if 
members of a research group, perform duties that are similar to a postdoctoral 
researcher, and are often involved in paid part-time teaching. Focussed on 
addressing a specific research challenge, they are central to the research endeavour 
and training the next generation of researchers with the skills required to transform 
animal and human health. 

Importantly in the context of economic impact, doctoral students are the innovators 
of the future.  While pursuing their research project, they are also developing their 
employability tool kit; delivering some undergraduate teaching; developing 
communications skills; learning about intellectual property protection and 
entrepreneurship; and practicing public engagement. 

3.2.4 Translation 
The importance of fundamental research for innovation is without question. Its 
purpose is not to create new products or processes for application in the real world, 
however, where a research institute has a keen eye on opportunities for application, 
innovation happens. This “keen eye” requires relationships, networks and a support 
mechanism, all of which are in place within the Roslin Institute. Over the last decade, 
these have become increasingly important and have resulted in a wide range of 
innovation impacts discussed throughout this report. 

Translation starts with people, relationships and an organisational culture. At the 
Roslin Institute: 

§ research is integrated across programmes and facilities, creating fertile ground 
for new ideas to emerge; 

§ over recent years, a Translation and Commercialisation Board has been 
convened. This is an informal committee of staff members, academic and non-
academic, created to make space for talking about new opportunities, initiatives 
or partnerships and to engage more people in translation work; 
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§ people working at the Roslin Institute are outward facing, and are networked into 
a global community of researchers, businesses, governments, and communities. 
So much is done in partnership and there are a plethora of important 
collaborations and networks. All of these are key aspects of an innovation 
system, being fertile ground for the birth of new ideas; and 

§ the Institute has a large central space which hosts the café area and where 
people meet and talk. With the Roslin Innovation Centre on site, this means 
academic researchers, commercialisation staff and people working in 
commercial businesses are able to make informal relationships and have 
opportunities to meet and chat. It is received wisdom that this type of interaction 
is vital in any innovation system.  

The University of Edinburgh’s commercialisation service, Edinburgh Innovations 
provides a vital link between businesses and the expertise of the Roslin Institute. It 
advises on industry-academic collaborations and manages the process through to 
successful delivery. 

The Roslin Innovation Centre has 41,000 square feet of flexible laboratory and office 
space which can host around 50 companies. It opened in August 2017 and has 
driven demand for space, becoming profitable in its first three years of operation, 
currently with 40 tenants with over 200 staff based on site. The importance of co-
locating researchers and commercial bio scientists in an innovation system like this 
cannot be overstated.   

There are major partnership programmes, including the Centre for Tropical Livestock 
Genetics and Health, which works with SRUC and the International Livestock 
Research Institute to improve livestock health and productivity to alleviate hunger, 
malnutrition and poverty through genetic selection in African poultry and cattle. 
Funded by the Gates Foundation, this effectively translates research being 
undertaken within the Institute into low- and middle-income countries (LMICs) 
leveraging BBSRC and other funded research programmes aimed at agricultural 
productivity in high tech agricultural systems. 

The final piece in the translation jigsaw is the Science Outreach Centre for public 
engagement. Based at the Innovation Centre, the outreach centre worked with 3,000 
visitors, including school pupils, in 2019. 

3.3 Summarising the Route to Impact  

The innovation system created by the Roslin Institute is based upon the work of 
researchers, clinicians and other staff to convert public funding and commercial 
income into significant outcomes on a global stage.  The figure below summarises 
the process of gathering in resources (inputs) for delivering activities, to achieving 
outputs and ultimately creating impact. 
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Figure 3-1: The Roslin Institute’s Route to Impact 
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4. Study Methodology 
Our approach to illustrating the scale and breadth of 
Roslin Institute’s economic impact. 

4.1 Study Approach 

The overarching objective of this study is to illustrate the scale and breadth of the 
Roslin Institute's economic impact. The first step in assessing the economic benefits 
associated with the Roslin Institute was to identify the sources of economic impact. 
A list of benefits was developed through our previous economic impact assessment 
of the Institute and a process of engagement with key staff at the Institute. 

For each of the activities of the Roslin Institute, logic chains were developed to 
describe and provide evidence about its route to impact, as summarised in Figure 4-1 
below.  

Figure 4-1 Study Approach 

Source: BiGGAR Economics 

The next step was to consider how the value generated by each type of activity might 
be measured and what data would be required to do this. For most activity, two types 
of information were required: 

§ source information about the scale of activity, which was supplied by the Roslin 
Institute as far as possible; and 

§ other data and published statistics which could be used as the basis for 
assumptions to measure economic value.  
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Where data from the Roslin Institute was not available, an appropriate assumption 
was made based on BiGGAR Economics’ previous experience of comparable 
institutions, such as the University of Edinburgh. 
 
The main source for estimating the economic impact associated with the Roslin 
Institute is the Annual Business Survey (ABS) 20181, which is published by the Office 
for National Statistics (ONS), which collects data on turnover, GVA and employment 
by sector. The ABS was used for impacts at the UK level. For impacts at the Scottish 
level, the Scottish Annual Business Statistics2 published by the Scottish Government 
were used.   

Input Output Tables were then used to estimate the indirect effect (supplier 
spending) and induced effect (staff spending), which are expressed as GVA and 
employment multipliers. For impacts at the UK level, the UK Input Output Tables 
20163, published by the ONS were used and for impacts at the Scottish level, Scottish 
Economic Multipliers4, published by the Scottish Government were used. 

Further assumptions were informed by referring to published reports and official 
statistical sources. The relevant sources used are referenced throughout the report.  

The data was used to populate an economic model which estimates the value of 
each source of contribution from the Roslin Institute and these were aggregated to 
produce an estimate of the total contribution made.  

4.2 Reporting Definitions 

4.2.1 Units of Measurement 
The quantifiable economic impacts created by the Roslin Institute have been 
assessed using two commonly used measures: 

§ Gross Value Added (GVA) which measures the monetary contribution that an 
organisation adds to the economy through its operations. In its simplest form, 
the GVA of an organisation is its income less non-staff operational expenditure; 
and 

§ Employment which is measured in terms of headcount jobs supported. 

These measures are widely used because they provide a convenient way of 
capturing the entire economic impact of an organisation in a single number. While 
the appeal of such measures is understandable, they also have some parameters 
which should be kept in mind (Section 4.4).  

The quantifiable outputs from this study have been rounded. GVA figures are 
reported to the nearest £1 million and employment figures are rounded to the 

--------------- 
1 ONS (2020), Annual Business Survey 2018 revised 
2 Scottish Government (2020), Scottish Annual Business Statistics 2018 
3 ONS (2019), UK Economic Multipliers 2015 
4 Scottish Government (2020), Scottish Economic Multipliers 2017 
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nearest 10 (nearest 100 in the executive summary). As a result, some tables do not 
sum.  

4.2.2 Direct and Wider Economic Impacts 
The total GVA and employment impacts of an organisation are derived from three 
sources: the direct, the indirect and the induced effects. 

The direct impact captures the contribution to economic activity that an organisation 
can claim as being exclusively its own. It is given by an organisation’s direct GVA, 
which is represented by its income less its non-staff operating expenditure, and the 
number of people it employs. This is estimated by multiplying the turnover it 
generates by the ABS or Scottish ABS turnover/GVA and turnover/job ratios for the 
industry where the impact took place. Given that impacts vary across sectors, where 
possible turnover is attributed to a given industry matching spending to an 
appropriate Standard Industrial Classification (SIC) code. 

Economic activity generators do not exist in a vacuum and, as a result, they have an 
impact on other economic entities. This is captured by an organisation’s indirect and 
induced contribution and is measured using economic multipliers from the UK or 
Scottish Input-Output tables, depending on where initial activity takes place. 

The indirect impact captures the contribution made by an organisation through 
spending within its supply chain, which supports employment and contributes to 
value added within supplier organisations.  

Type 1 multipliers capture the total direct and indirect GVA and employment effects 
generated by £1 of turnover. Thus, to estimate only the indirect contributions, the 
Type 1 multiplier is subtracted by 1 and multiplied by the direct GVA and direct 
employment. To take account of the location of supply chains, indirect impacts are 
then multiplied by the share of impact that is assumed to occur in a given study area. 
This assumption is based on data about the location of an organisation's suppliers. 

In addition to purchasing supplies, businesses also employ staff to transform these 
inputs into their final products and pay them salaries and wages. The induced impact 
of an organisation captures its contribution to economic activity arising from its 
workforce spending their wages and salaries in the economy.  

Type 2 Multipliers capture the total GVA and employment impacts arising from £1 of 
turnover. Thus, in order to single out the induced contribution, it is necessary to 
subtract the Type 1 multiplier from the Type 2 multiplier and then multiply what is left 
by the direct GVA and employment contributions. The induced impacts are then 
weighted by the relative share of household expenditure that is assumed to take 
place at local level. This is based on analysis of the Household Expenditure Survey5.   

The Annual Business Survey statistics do not include Value Added Tax (VAT) in the 
reported industry turnovers and so when considering the economic impact of 

--------------- 
5 ONS (2019), Family Spending in the UK: April 2017 to March 2018 
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expenditure focussed activity, such as staff spending, it was necessary to remove 
the VAT component of this expenditure. A European Commission6 study on VAT 
structures in 2013 found that 8% of UK household spending was VAT. 

4.2.3 Reference Year and Geography 
The analysis aims to provide a snapshot of the Roslin Institute’s impact in the 
academic year 2019/20. Where possible, the impacts are reported at the following 
geographic levels: 

§ Edinburgh and South East Scotland, which encompasses the council areas of the 
City of Edinburgh, East Lothian, Fife, Midlothian, Scottish Borders and West 
Lothian; 

§ Scotland; 
§ the UK; and 
§ Global (total impact). 

4.2.4 Avoiding Double Counting 
It was necessary to adjust some of the calculations to avoid double counting. For 
example, spin-outs located at Roslin Innovation Centre were counted in the spin-out 
impact and excluded from the Innovation Centre's impact to avoid double counting.  

4.3 Sources of Impact 

The contributions associated with the Roslin Institute can be grouped into three main 
categories: operational, business support and long-term productivity impacts. 

4.3.1 Operational Impacts 
Operational impacts result from the existence of any large organisation with a 
significant staff complement, an extensive supply chain and a large consumer base. 
These types of impacts occur regardless of the nature of the organisation and 
mainly reflect the scale of the organisation. For this reason, they can be thought of 
as operational impacts. They include income, staff and student spending, 
expenditure on goods and services and expenditure on physical capital and research 
infrastructure.  

4.3.2 Business Support Impacts 
The research undertaken at the Roslin Institute supports technological innovation 
through the commercialisation of research outputs and knowledge exchange with 
businesses. This includes the Institute's licensing agreements, the way it engages 
with businesses through consultancy and contract research, new companies it 
creates and the Roslin Innovation Centre which supports businesses by providing 
space for them to locate and opportunities for collaboration. As well as this, the 
postgraduate students, technical specialists and postdoctoral researchers who gain 
skills during their time at the Roslin Institute will have a greater capability to increase 

--------------- 
6 European Commission (2013), A study on the Economic Effects of Current VAT Rate Structures 
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the value and productivity of the organisations that they work in, both in academia or 
industry. 

4.3.3 Agricultural and Aquaculture Productivity Impacts 
The largest contribution that the Roslin Institute has on the global economy is 
through the increased productivity in the agriculture sector as a result of its research. 
Through collaboration with industry, the Roslin Institute contributes to the improved 
genetic stock of livestock across the world. These improvements are associated 
with greater yield per animal, improved resistance to disease and faster growth. This 
enables farmers to produce more food more efficiently. It takes time for genetic 
improvements to disseminate across global markets however, so these impacts are 
long term and cumulative.  

4.4 Parameters of the Study 

While every attempt has been made to measure the economic contribution of the 
Roslin Institute as consistently and accurately as possible, there are certain 
parameters to the study that should be considered.  

The report aims to quantify the economic contribution the Institute makes using the 
two widely accepted economic measures of GVA and employment. However, using 
GVA and jobs as a basis for measuring economic impact gives equal weight to all 
types of economic activity regardless of their wider value to society. This means that 
they cannot reflect the fact that some types of research activity may create different 
types of value including social, health and environmental value, as well as economic 
benefits.  

In addition, it is not possible to quantify all the benefits of the Roslin Institute due to 
a lack of available data. It is important to note, therefore, that what can be counted is 
not always the most important and as such there will be significant unquantifiable 
economic contributions associated with the Roslin Institute.  

Through its work, the Roslin Institute generates a variety of benefits for the regional 
economy and for wider society. The value of these outcomes to society as a whole 
simply cannot be quantified. It is therefore essential that the economic contribution 
of the Roslin Institute be understood as part of this wider context. 
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5. Operational Impacts 
This section summarises the economic impact 
created by the operational activities of the Roslin 
Institute.  

5.1 Income 

In 2019/20, the Roslin Institute had a total income of £33.0 million. This income has 
increased in real terms by 4% since 2010/9, when income was £25.4 million7. BBSRC 
(strategic and responsive mode) funding accounted for 30% of the Roslin Institute’s 
income in 2019/20, whereas in 2011/12 BBSRC funding was 52% of the Institute's 
income. Income from industry has increased threefold since 2011/12, reflecting the 
Institute's close strategic partnerships with industry.   

Table 5-1 provides a breakdown of the Roslin Institute's income by source. This only 
includes income for the Roslin Institute itself and not the whole vet school, which the 
Institute is part of. In addition to this income, the Roslin Institute leverages funding 
though industry partnering schemes, such as BBSRC funded LINK projects and 
Innovate UK. 

Table 5-1 2019/20 Sources of Income 

Source of Funding Income 2019/20 Share of Total 
Income 

BBSRC (strategic & responsive mode) 10.0 30% 

SFC REG & Tuition 7.6 23% 

Charities 6.9 21% 

Other UKRI 4.7 14% 

Industry 1.4 4% 

EU Grants 1.0 3% 

Government Departments 0.8 2% 

Trading 0.6 2% 

Total (£ million) 33.0  - 

Source: The Roslin Institute. Totals may not sum due to rounding. 

--------------- 
7 CPI increased by 24.6% between 2011 and 2020 according the Bank of England 
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5.2 Direct Impact 

The direct economic impact of an organisation is generally estimated as the value it 
adds to the economy in terms of GVA and the employment it supports. GVA is 
estimated by subtracting an organisation's expenditure on goods and services from 
its income. 

In 2019/20, the Roslin Institute had an income of £33.0 million and spent £15.4 
million on purchasing supplies of goods and services. During this period, the Roslin 
Institute employed 355 staff. In addition, around 150 PhD students worked at the 
Roslin Institute who, although not directly employed, have been considered part of 
the core employment of the institution.  

The employment that is directly supported at the Roslin Institute is highly skilled, 
local and inclusive. The vast majority of staff live within Edinburgh and South East 
Scotland and on average, the level of pay at the Roslin Institue is 41% higher than the 
average for the area8. The Roslin Institute is also proactively working to support the 
careers of women in science through its employment and recruitment practices. As a 
result, it was awarded the Athena SWAN Gold award in 2017, one of the very few 
academic institutions or departments to have received this award.  

It was estimated that the Roslin Institute generated a direct impact of £17.6 million 
GVA and supported 355 jobs in 2019/20. 

Table 5-2 Direct Impact 

 Edinburgh & 
SE Scotland 

Scotland UK Global 

Direct GVA (£m)  17.6   17.6   17.6   17.6  

Employment 505 505 505 505 

Source: BiGGAR Economics Analysis 

5.3 Supplier Spending Impact 

The Roslin Institute’s expenditure on goods and services creates an economic 
impact by increasing turnover and employment of companies in its supply chain. The 
Roslin Institute spent £15.4 million on goods and services in 2019/20.  

As the Institute does not have information about the location of its suppliers, data 
from the University of Edinburgh was used. Based on this it was assumed that 24% 
of the Institute's supplier expenditure was in Edinburgh and South East Scotland. 
24% was spent on supplies from the rest of Scotland and a further 46% was spent on 

--------------- 
8 ONS (2022) Annual Survey of Hours and Earnings 2021 – Workplace Analysis 
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supplies from the rest of the UK. The remaining 6% was spent on supplies from 
outside the UK.  

To estimate the economic impact from the Roslin Institute’s total spending on 
supplies, each category of expenditure was assigned an industrial sector from the 
UK’s Standard Industrial Classification (SIC) codes. To estimate the direct GVA and 
employment contribution for each category, the additional turnover in each sector 
and study area was divided by the relevant turnover/GVA and turnover/job ratios.  

Indirect impact results from this initial expenditure on goods and services 
stimulating further economic activity throughout the wider supply chain. The induced 
impact is generated by the Institute's suppliers creating a further economic impact 
by spending their salaries in the economy. 

To estimate the indirect and induced impacts arising from the Roslin Institute’s total 
spending on supplies, direct GVA and employment were multiplied by the UK GVA 
and Employment Type 1 and Type 2 multipliers. Further explanation of how direct, 
indirect and induced impacts are estimated is provided in Section 4.2.2. 

It was estimated that spending on supplies by the Roslin Institute generated £5.1 
million GVA and 82 jobs in Scotland and £14.1 million GVA and 206 jobs in the UK. 

Table 5-3 Supplier Spending Impact 

 Edinburgh & 
SE Scotland 

Scotland UK Global 

GVA (£m)  2.2   5.1   14.1   19.8  

Employment  34   82   206   290  

Source: BiGGAR Economics Analysis 

5.4 Staff Spending Impact 

In 2019/20 the Roslin Institute directly employed 355 staff and hosted 150 PhD 
students, who made an economic impact when they spent their stipends, wages and 
salaries. Staff and student spending supports the businesses they buy from, allowing 
these businesses to expand their operations and support their own workforces. 

In 2019/20 total staff costs at the Roslin Institute amounted to £17.9 million. In 
addition, it was estimated that the PhD students at the Roslin Institute received 
stipends in this time with a value of approximately £2.3 million. In total £20.2 million 
of income was associated with the staff and students of the Roslin Institute in 
2019/20.  

The economic impact of this depends on where this money is spent, which in turn 
depends on where they live. Data from the University of Edinburgh suggests that the 
majority (90%) of University staff live in Edinburgh and South East Scotland, 7% live 
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in Scotland and the remaining 3% are located in the rest of the UK. This was applied 
to staff at the Roslin Institute on the basis that where staff live is likely to be similar 
across the Institute and the University. Students were also assumed to have a similar 
geographic distribution.  

Based on an analysis of the Input Output Tables and household spending patterns8, it 
was assumed that members of staff living in Edinburgh and South East Scotland 
spent 90% of their income within the UK, of which 67% would be spent in Scotland. 
Similar assumptions were made for all study areas and applying these shares to the 
expenditure arising in each study area enables an estimation of the total expenditure 
in each area, and its economic impact. 

In this way, it was estimated that staff spending at the Roslin Institute contributed 
£5.0 million GVA and 115 jobs in Scotland and £9.7 million GVA and 220 jobs in the 
UK. 

Table 5-4 Staff Spending Impact 

 Edinburgh & 
SE Scotland 

Scotland UK Global 

GVA (£m)  3.3  5.7 11.0 22.1 

Employment 74 130 249 504 

Source: BiGGAR Economics Analysis 

5.5 Capital Investment Impact 

The Roslin Institute creates economic impact through its spending on capital 
projects such as the construction of new buildings and investment in new 
equipment. 

Capital spending fluctuates from year to year, so an average has been taken of the 
Roslin Institute’s capital spending over ten years (2015/16 to 2024/25). On this 
basis, annual capital spending was estimated at £2.2 million. As data on the location 
of capital suppliers was not available, it was assumed that it would be similar to the 
location of suppliers (sourced from the University of Edinburgh). 

In 2019/20, 77% of the Roslin Institute's capital spending was spent on the 
construction of buildings, with the remaining 23% spent on equipment. In order to 
estimate the direct GVA and employment impact from the Roslin Institute’s capital 
spending, construction and equipment spending were each allocated a relevant 
economic sector. The turnover occurring in each study area was then divided by the 
turnover/GVA and turnover/job ratio for the appropriate sector.  

This initial expenditure on capital purchases stimulates further economic activity 
throughout the wider supply chain (indirect impact). In addition, employees of the 
Institute's capital suppliers also create a further economic impact by spending their 
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salaries in the economy (induced impact). These impacts were captured by applying 
the relevant sector appropriate multipliers. 

In this way it was estimated that through its capital spending, the Roslin Institute 
generated £0.8 million GVA and 13 jobs in Scotland and £2.1 million GVA and 34 
jobs in the UK in 2019/20. 

Table 5-5 Capital Spending Impact 

 Edinburgh & 
SE Scotland 

Scotland UK Global 

GVA (£m)  0.3   0.8   2.1   2.8  

Employment  5   13   34   45  

Source: BiGGAR Economics Analysis 

5.6 Operational Impacts Summary 

The operational impacts of the Roslin Institute contributed £29.2 million GVA and 
730 jobs in Scotland and £44.8 million GVA and 994 jobs in the UK in 2019/20. 

Table 5-6 Summary of Operational Impacts 

 Edinburgh & 
SE Scotland 

Scotland UK Global 

GVA (£m) 

Direct Impact  17.6   17.6   17.6   17.6  

Supplier Spending  2.2   5.1   14.1   19.8  

Staff Spending  3.3   5.7   11.0   22.1  

Capital Spending  0.3   0.8   2.1   2.8  

Total GVA   23.4   29.2   44.8   62.2  

Employment (Jobs) 

Direct Impact 505 505 505 505 

Supplier Spending  34   82   206   290  

Staff Spending  74   130   249   504  

Capital Spending  5   13   34   45  

Total Employment  618 730 994 1,344 

Source: BiGGAR Economics Analysis. Totals may not sum due to rounding. 
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6. Business Support Impacts 
The Roslin Institute supports the transfer of research 
and knowledge throughout the economy through its 
interactions with businesses. 

6.1 A Culture of Innovation 

The Roslin Institute has a successful track record of translating research to create 
economic and wider benefits in society. We have already highlighted how this 
creates impact through a systems approach (Section 3), where people, relationships 
and organisational culture contribute to the elements that make up the Roslin 
Institute’s innovation system.   

Some of the outputs of this include: license agreements with industry to use the 
Institute’s intellectual property; commercial research contracts; spin-out companies; 
tenancies at the Roslin Innovation Centre; and PhD graduates. As shown in Figure 3-
1, these outputs play a key role in creating the overall outcomes and impacts of the 
Roslin Institute. 

6.2 Licensing Impact 

One of the ways in which the Roslin Institute’s research activity can be translated 
into economic activity is through licensing agreements with industry. Through 
license agreements, companies pay royalties for the legal right to use a particular 
technology or other type of intellectual property (IP) to generate additional sales, 
reduce costs or otherwise improve their profitability.  

The amount of royalties paid depends on the details of the licensing agreement and 
this can vary considerably from company to company. In order to agree a licensing 
deal, negotiators must first form a view of how much the IP is worth to the 
prospective licensee. The ‘25% rule’ is a general rule of thumb based on an empirical 
study first undertaken in the 1950s and updated in 2002. The study found that royalty 
rates were typically around 25% of the licensee’s profits. This implies that royalties 
paid for a technology typically represent around 5% of the total turnover generated by 
that technology. In 2002, Goldscheider9 analysed the returns by industry and found 
that the royalties rate varied around the ‘5% rule’ between 2.8% and 8.0% depending 
on the sector.  

Data provided by the Roslin Institute indicated that in 2019/20, the Roslin Institute 
received £41,000 income from 10 licences. In order to estimate the turnover 
generated from the licenses, the income to the Institute from royalties was divided 

--------------- 
9 Goldscheider et al. (2002), Use of the 25 Per Cent Rule in Valuing IP. 
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by 5.1%, which represents the median royalty rate paid in the biotech and pharma 
sector. Sector appropriate economic ratios and multipliers were applied to estimate 
the direct and multiplier effects of Roslin Institute's licensing activity. 

In order to attribute the impact by study area, it was necessary to consider the 
location of license holders. As depicted in Figure 6-1, only 5% of license holders were 
based outside the UK, with the vast majority (77%) of license holders based in 
Scotland. 

Figure 6-1 Location of License Holders 

 

Source: The Roslin Institute 

In this way it was estimated that licenses from the Roslin Institute supported 
£500,000 GVA and 5 jobs in Scotland and £0.8 million GVA and 6 jobs in the UK. 

Table 6-1 Licensing Impact 

 Edinburgh & 
SE Scotland 

Scotland UK Global 

GVA (£m)  0.3   0.5   0.8   1.0  

Employment  2   5   6   8  

Source: BiGGAR Economics Analysis 

6.3 Services to Businesses Impact 

The Rosin Institute generates economic value by providing consultancy and research 
services to businesses. Through collaboration with the Roslin Institute, businesses 
benefit from the latest research findings and best practice emerging from academia 
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and this can lead to increased productivity and higher profits. A more productive 
workforce is likely to benefit from higher wages which will support the economy 
when spent.  

In 2019/20, the Roslin Institute had 140 engagements with industrial partners across 
66 companies. The Roslin Institute received £3.5 million income from this, with 93% 
of income arising from research agreements between the Roslin Institute and 
businesses and 7% from consultancy contracts.  

Figure 6-2 Services to Businesses Income 

 

Source: The Roslin Institute 

Research and development projects paid for by industry can have an impact on the 
economy when they result in an increase in the productivity of staff employed by the 
company, enable the company to offer a new product or service that supports 
growth, or allow them to improve an existing product or service. 

The value to an individual business of collaboration with the Roslin Institute will vary 
considerably between projects, based on the type of work done, the stage in the 
development process that the project relates to and the ability of the company to 
effectively absorb and apply the knowledge that results from the collaboration. 
However, in order to quantify this impact, it is necessary to estimate what this value 
would be to a company based on typical returns from these collaborations.  

BiGGAR Economics undertook an evaluation of Interface, the agency responsible for 
brokering relationships between business (and other organisations) and universities 
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in Scotland10. The connections that Interface has made have covered a range of 
different types of engagement from small consultancy projects and access to 
university equipment and facilities through to company sponsored PhDs. BiGGAR 
Economics’ evaluation found the costs to Interface’s clients of participating was 
£12.9 million and the direct benefit to these organisations was £46.4 million GVA. 
Therefore, the direct return to investment was 360%, meaning that for every £1 
invested by business, £3.60 GVA was generated in direct economic benefits. 

This finding is similar to conclusions drawn by other studies in comparable areas. A 
study for the Department of Business, Enterprise & Regulatory Reform11 considered 
the impact of Regional Development Agency spending. One aspect considered in this 
report was the GVA returns to business development and competitiveness 
investments between 2002 and 2007. This found that investments in Science, R&D 
and innovation infrastructure had achieved cumulative GVA equivalent to 340% of 
the cost of the projects and that this could increase to 870% if the long-term benefits 
were considered. This suggests that the 360% multiplier estimated by BiGGAR 
Economics could be conservative. The economic impact of the Roslin Institute’s 
services to businesses was estimated using the lowest of the possible multipliers, 
i.e. 340%. 

The GVA impact of business collaboration activities at the Roslin Institute was 
therefore estimated by multiplying the amount spent by businesses on these 
services (i.e. the income to the Roslin Institute from this) by the 340% multiplier. 

The geographic split of the companies that engage with the Roslin Institute was 
estimated based on data provided by the Institute. This indicated that 40% of 
consultancy clients were based outside the UK. Of the clients based in the UK, 53% 
were based in Edinburgh & South East Scotland. The majority (75%) of the Institute's 
research clients are located outside the UK, reflecting the Institute's strategic 
partnerships with global companies like Zoetis, Cobb Vantress, Genus and Hendrix 
Genetics. 

It was therefore estimated that the services provided to businesses by the Roslin 
Institute supported £2.1 million GVA and 3 jobs in Scotland and £8.6 million GVA and 
16 jobs in the UK. 

--------------- 
10 BiGGAR Economics (2013), Evaluation of Interface, the knowledge connection for industry. 
11 PriceWaterhouseCoopers, Impact of RDA spending – National report – Volume 1 – Main Report, March 
2009, DBERR. 
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Table 6-2 Services to Businesses Impact 

 Edinburgh & 
SE Scotland 

Scotland UK Global 

GVA (£m)  1.7   2.1   8.6   18.0  

Employment  3   3   15   30  

Source: BiGGAR Economics Analysis 

6.4 Spin-Outs Impact 

The Roslin Institute supports the creation of new companies which bring a specific 
product, service or technology based on the Institute's research and expertise to 
market. 

In 2019/20, the Roslin Institute had six active spin-out companies which collectively 
employed 95 people. This includes Roslin Technologies, a joint venture with the 
University of Edinburgh, to commercialise intellectual property developed at the 
Roslin Institute. Roslin Cell Therapies (Roslin CT) and Roslin Nutrition are the oldest 
spin-outs of the Roslin Institute, having been established around 15 years ago. Both 
continue to be successful growing companies, testament to the value of the Roslin 
Institute's research, upon which they were established. In fact, spun out in 2009 to 
produce clinical-grade human embryonic stem cell lines, Roslin CT has become a 
global player in cell development and manufacture and in 2021 opened a new state 
of the art cell and gene therapy manufacturing centre at Edinburgh BioQuarter, 
increasing its complement of employees to over 100 people.  

The 2019/20 economic impact of the Institute's spin-out companies was estimated 
by first considering employment in each company. Employment data for each 
company was either provided by the Roslin Institute or sourced from publicly 
available financial accounts. It was then possible to estimate direct GVA impacts by 
applying GVA/employee ratios for the sector in which the company operates to the 
number of staff employed in each company. Induced and indirect effects were 
captured by applying sector appropriate multipliers to the direct impacts of each 
company. 

Impacts were attributed by study area based on the location of the spin-outs, with all 
of the spin-outs based in Edinburgh and the South East of Scotland. In this way, it 
was estimated that the Roslin Institute’s spin-out companies supported £9.1 million 
GVA and 151 jobs in Scotland and £13.7 million GVA and 210 jobs in the UK. 
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Table 6-3 Spin-Out Companies Impact 

 Edinburgh & 
SE Scotland 

Scotland UK Global 

GVA (£m)  7.9   9.1   13.7   13.7  

Employment  128   151   210   210  

Source: BiGGAR Economics Analysis 

6.5 Roslin Innovation Centre Impact 

The Roslin Innovation Centre serves as a centre for companies undertaking strategic, 
commercial and collaborative research in the animal and veterinary sciences, agri-
tech and health industries. It became a profit making centre within its first three 
years of opening and it is currently operating at around 85% capacity. The Centre 
typically operates with around 50% of tenants being anchor tenants (staying for 5 – 
10 years) and 50% micro tenants (staying for around 12 months).  

The Innovation Centre provides a “research hotel”, which offers an interim solution 
for established companies and start-ups alike, providing ready to use state-of-the art 
office and lab space. This is an ideal facility to develop early-stage innovations, 
overcoming the barriers to commercialisation inherent in committing to an untested 
idea. Work space is available on a short-term let basis either per day, per week, per 
month, per quarter or on a six month basis for up to a 12 month period. There is 
capacity for 24 'guests'.  

The Roslin Innovation Centre is an important base for businesses because of its 
links with the Institute’s world leading researchers and, in turn, with their commercial 
partners, which include globally significant genetics companies. There is a great deal 
of opportunity for cross-fertilisation of ideas, collaborations, and new initiatives as 
part of the Institute’s own innovation system, described in Section 3 above. Together 
with its excellent geographical location and state of the art facilities, this results in 
tenants that tend to ‘stick’ at the Centre. There is a preference to remain over the 
longer term, rather than ‘graduating’ into larger facilities elsewhere.  This strong 
demand for a limited space does have implications for the continued growth of the 
economic benefits the Innovation Centre creates. 

The quantitative impact of the Roslin Innovation Centre was quantified by 
considering the number of companies physically located there and the number of 
employees these companies support. In 2019/20 there were 25 companies 
(excluding spin-out companies) located at the Roslin Innovation Centre, employing a 
total of 137 people. The four spin-out companies located at the Roslin Innovation 
Centre have been excluded from the impact here as their impact has already been 
considered in Section 6.4. 

The direct GVA impact of each company located at the Innovation Centre was 
estimated by multiplying the number of employees (provided by the Roslin Institute) 
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by the GVA/employee ratio for the sector in which the company operates. The 
indirect and induced GVA and employment impacts were estimated by applying 
sector appropriate economic multipliers.  

Although there are innovation centres and science parks elsewhere in Edinburgh and 
South East Scotland, the primary incentive for companies to locate at the Roslin 
Innovation Centre is the ability to collaborate with the Roslin Institute and benefit 
from its world leading expertise, infrastructure and equipment.  

It was therefore assumed that in Edinburgh and South East Scotland 75% of the 
impact of companies located at the Innovation Centre could be attributed to the 
Roslin Institute given the lack of similar locations elsewhere in the area. For similar 
reasons, at the Scottish level this was assumed to be 60%. At a national and global 
level, there are more opportunities for businesses to locate elsewhere in the absence 
of the Roslin Institute, and so 33% of the impact at the UK level and 10% of the 
impact globally was attributed to the Roslin Institute. It should be noted however that 
these assumptions are conservative and an argument can be made that the Roslin 
Institute's world-leading expertise is particularly unique and that there are very few 
comparative institutes elsewhere in the world.    

By providing space for businesses to locate, the Roslin Innovation Centre supports 
£7.8 million GVA and 145 jobs in Scotland and £6.4 million GVA and 100 jobs in the 
UK. 

Table 6-4 Roslin Innovation Centre Impact 

 Edinburgh & 
SE Scotland 

Scotland UK Global 

GVA (£m)  8.5   7.8   6.4   1.2  

Employment  145   140   100   18  

Source: BiGGAR Economics Analysis 
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Ingenza Ltd. 
Ingenza Ltd. is an innovative biotechnology company 
based at the Roslin Innovation Centre. 

Ingenza Ltd. was founded in 2002, with expertise in the creation of high-value, 
innovative products and technologies for global industry. Originally a spin-out 
company from the University of Edinburgh, the company has been based at the 
Roslin Institute for over 10 years. In 2018 the company moved from the Roslin 
BioCentre to the Roslin Innovation Centre where it currently occupies 11,000 sq ft of 
lab and office space on the top floor of the building. This move to the Innovation 
Centre allowed the company to grow, doubling its footprint.  

Ingenza Ltd. is a world leader in industrial biotechnology and synthetic biology and 
has a team of scientists across various specialities, including chemistry, molecular 
genetics and biochemistry. Innovative products are licensed to industrial clients.  

Being in close proximity to the Roslin Institute and Royal (Dick) School of Veterinary 
Studies allows opportunities for relationships and collaboration with academic 
researchers. For example, Ingenza Ltd. has collaborated to mine data on the rumen 
microbiome and metagenome for enzymes of industrial value. The company has 
also been actively involved in the development and manufacture of a cost-effective 
COVID-19 vaccine in collaboration with Oxford University and UK CPI, part of the UK 
Government’s High Value Manufacturing Catapult. As part of its work, the company 
tested a potential vaccine on mice which proved effective. This work is also intended 
to provide a future basis for vaccine development. 

In addition to the vital research and development the company undertakes, it also 
has a significant role in education and inspiring the next generation of 
biotechnological scientists. Ingenza Ltd. offers modern apprenticeships, part-time 
degree studies and sponsorship of PhDs for graduate employees. The company has 
previously been named ‘Edinburgh Life Sciences Top Youth Employer”.  

 

6.6 Skilled Workforce 

The postgraduate students who gain skills during their time at the Roslin Institute will 
have a greater capability to increase the value and productivity of the organisations 
that they work in, both in academia and industry. 

The skills and training that a student acquires at the Roslin Institute are applicable 
across many sectors and specialisms, and are particularly relevant to the vulnerable 
skills  and capabilities that have been identified by a recent review conducted by the 
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BBSRC12. This found that there were significant skills shortages and sustainability 
issues across the life sciences sector. In particular, those needed to transform food 
systems and health such as genetic epidemiology, single cell genomics, agriculture 
and food security as areas that were identified as particularly vulnerable.  

Graduate premium calculations typically consider the benefits to a prospective 
student from completing a degree, net of any additional taxes that they would pay 
and the real and opportunity costs of completing the degree. For postgraduate 
students, the opportunity costs of a year of full-time education are higher than that of 
an undergraduate student because they would be able to earn more in the labour 
market with an undergraduate degree, compared to someone with no University 
education. As a result, the latest analysis for the returns to postgraduate education13 
estimate a very low individual benefit for prospective students.  

This analysis, while useful, does not capture the full benefit to the economy of 
postgraduate education at the Roslin Institute. The organisations who employ these 
graduates will benefit from their additional productivity regardless of who has 
invested in their education. This benefit will be expressed in the higher staff costs 
that are paid to those with postgraduate education and the additional profits that 
these companies will be able to make through the application of these skills.  

The graduates of the Roslin Institute go on to work across the professional, scientific 
and technical services sectors, and their specialist education is particularly relevant 
to the genomics industry. A study by Paramount Recruitment14  found that levels of 
pay in the industrial and academic elements of the genomics industry broadly paid 
similar levels. It also found that the starting salary for a graduate with a PhD was 
around £5,000 higher than an entry level graduate position. This would be equivalent 
to approximately £101,000 over the working lifetime of the PhD student15.  

All graduates from the Roslin Institute will benefit from this increased productivity.   
Since 2011, approximately 800 PhDs have been completed at the Roslin Institute. 
This assessment considers the impact of the graduates who were awarded their 
degrees in the 2019/20 academic year. Therefore, the graduate premium was 
applied to the 31 graduates of the Roslin Institute in 2019/20. Data provided by the 
Roslin Institute indicates that 74% of graduates remain in the UK after graduating, of 
which around 39% remain in Scotland. This was applied to the estimated graduate 
premium in order to attribute the impact by study area of the 2019/20 cohort of 
graduates.   

--------------- 
12 BBSRC (2017) BBSRC and MRC Review of Vulnerable Skills and Capabilities 
13 IFS (2020) The earnings returns to postgraduate degrees in the UK: Research Report 
14 Paramount Recruitment (2020) Genomics Salary and Workforce Insight Survey Report 2020 
15 This figure is discounted in line with Green Book guidance and assumes that the PhD graduate works 
for an average of 35 years after graduating.  



  

 

Economic Impact of The Roslin Institute 31 

It was therefore estimated that the skilled workforce that graduated from the Roslin 
Institute in 2019/20 will contribute £2.3 million to the UK economy. Of this, £1.2 
million is likely to be retained in Scotland.  

Table 6-5 Skilled Workforce Impact 

 Edinburgh & 
SE Scotland 

Scotland UK Global 

GVA (£m) 1.0  1.2  2.3 3.1 

Source: BiGGAR Economics Analysis 

6.7 Business Support Impacts Summary 

The economic impacts associated with the Roslin Institute's business support 
activities were estimated to generate £20.7 million GVA and 299 jobs in Scotland 
and £31.8 million and 331 jobs in the UK in 2019/20. 

Table 6-6 Business Support Impacts Summary 

 Edinburgh & 
SE Scotland 

Scotland UK Global 

GVA (£m) 

Licensing  0.3   0.5   0.8   1.0  

Services to Businesses  1.7   2.1   8.6   18.0  

Spin-Outs  8.5   7.8   6.4   1.2  

Roslin Innovation Centre  7.9   9.1   13.7   13.7  

Skilled Workforce 1.0  1.2  2.3 3.1 

Total GVA   19.4   20.7   31.8   36.9  

Employment (Jobs) 

Licensing  2   5   6   8  

Services to Businesses  3   3   15   30  

Spin-Outs  145   140   100   18  

Roslin Innovation Centre  128   151   210   210  

Total Employment   278   299   331   266  

Source: BiGGAR Economics Analysis. Totals may not sum due to rounding. 
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7. Agriculture and Aquaculture 
Sector Impacts  
The Roslin Institute’s research and translation work 
has helped improve productivity in the world’s 
agriculture and aquaculture sectors.  

7.1 Institute Research Programmes 

The Roslin Institute has three key research programmes, the Institute Strategic 
Programmes (ISP’s), supported by BBSRC: 

§ ISP1: Blueprints for Healthy Animals – focused on understanding how animal 
genomes are organised, expressed and regulated and how this relates to the 
development and function of body systems through life; 

§ ISP2: Control of Infectious Diseases – focused on understanding host-pathogen 
interactions to improve the detection, treatment and prevention of animal and 
zoonotic diseases; and 

§ ISP3: Improving Animal Production and Welfare – focused on understanding the 
contribution of genetic and environmental factors to the productivity, health and 
welfare of farmed animals.   

These three programmes run across sectors and between scientific specialisms, and 
they embed a series of partnerships and collaborations with outside organisations. 
There are major themes that run across the ISPs: 

§ global food security; 
§ alleviating malnutrition, hunger & poverty in low and middle income countries 

(LMICs);  
§ control of infectious diseases affecting animal production & welfare; 
§ control of zoonoses and enhanced food safety; 
§ alternatives to antimicrobials to combat transmissible resistance; 
§ biomedical models and approaches to replace, reduce and refine animal use in 

research; 
§ unlocking value in ‘Big Data’; and 
§ frontier bioscience for farm animals and their pathogens. 

Together, these drive important benefits in productivity, animal health, welfare, and 
environmental impacts of the agriculture and aquaculture sectors. 
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7.2 Agriculture 

Livestock farming has always relied on selective breeding of desirable traits to 
provide animals with the best meat, milk and eggs for market. Animals with the most 
desirable traits are used for breeding, producing offspring with improved 
characteristics, which may in turn be selected for further breeding or be used for 
commercial production. Some livestock sectors breed animals in the pattern of a 
traditional breeding pyramid, shown in the figure below. 

Genetic improvements are made in a comparatively small number of animals at the 
top of the pyramid. In the poultry and pig sectors these improvements are being 
developed by a small number of global breeding companies. The Roslin Institute has 
a crucial role to play in these sectors, and has important strategic relationships with 
these companies, which hold licenses to commercialise Roslin Institute’s genomics 
intellectual property (IP).  

Figure 7-1 The Breeding Pyramid 

 

The innovations from genomics include breed improvement and advanced 
reproductive technologies. There are also very significant improvements in 
efficiency, which lead to reductions in emissions of methane, ammonia, and nitrous 
oxide, all of which have a role in climate change.  

Breeding goals where genomics has an influence drives the productivity of the 
sector, and include: 

§ growth; 
§ yield; 
§ efficiency; 
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§ fitness; 
§ fertility; 
§ food quality; 
§ food safety; 
§ disease resistance; 
§ welfare; 
§ emissions; 
§ robustness; 
§ behaviour; and 
§ managing diversity. 

The following examples show how genomics research carried out within the Roslin 
Institute have been translated for application in industry, achieving these breeding 
goals and driving an increase in productivity. 

7.2.1 Genomic Selection Toolkit 
The Roslin Institute jointly developed the Genomic Selection Toolkit with Scotland’s 
Rural College (SRUC). The research was submitted to the 2021 Research Excellence 
Framework (REF) and covered impacts generated between 2003 and 2020.  

The toolkit has been designed with the aim of transforming genomic selection in 
commercial breeding programmes for pigs, dairy goats and poultry and has been 
adopted by some of the largest companies in the global agriculture breeding 
industry. The toolkit provides such companies with a package of theory, tools, 
technology, and implementation strategies that enhance genomic selection in their 
breeding programmes. The uptake of the toolkit in three example companies has 
resulted in the following benefits: 

§ working with a leading global supplier of pigs, genomic selection in pigs has 
doubled the accuracy of selection for female reproductive performance traits 
since 2013 which has led to an average annual increase in the genetic potential 
for the number of piglets produced per sow from 0.65 in 2013 to 1.3 in 2020 
(double). This has enabled consumers of the company using the toolkit to 
produce 2 million tonnes of pig meat per year, which generates an additional 
£300 million in profit; 

§ working with a global leader in broiler and turkey genetics, genomic selection in 
chicken and turkeys since 2016 has led to a 20% increase in the accuracy of 
selected fertility traits and 50% in those for feed intake. This has led to an 
estimated saving of 673,651 tonnes of feed per year across the sector of the 
market supplied by the company adopting the toolkit; and 

§ in the UK, a company that supplies 40% of the country’s’ goat milk has used the 
toolkit to enhance the use of elite male goats through genomic selection by 
more than 50% since 2014. This has led to 73% higher yields of milk, lower 
production costs and enhanced fertility and welfare of livestock.  
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7.2.2 Porcine Reproductive and Respiratory Syndrome  
Porcine Reproductive and Respiratory Syndrome (PRRS) is a global disease that has 
increased in prominence in UK pigs over the past decade. The disease harms the 
animal’s immune system and makes it more likely to suffer from other infections and 
diseases. Research carried out by the Roslin Institute indicates that PRRS leads to a 
£40 million16 loss in productivity per year in the UK alone.  

The Roslin Institute is contributing to work to eliminate PRRS by producing 
genetically modified pigs that are resistant to the virus. Initial models estimate that 
when the gene editing was complemented with vaccination, introducing 10% of 
genetically resistant animals could help to eradicate the disease within three to six 
years.  In 2021, the Roslin Institute and animal genetics company Genus signed a 
licensing agreement which could pave the way for gene-edited, disease-resistant 
pigs being available to global pork-producing markets. 

7.2.3 National Avian Research Facility (NARF) 
The National Avian Research Facility (NARF) exists to enhance the productivity, 
health and welfare of poultry. It comprises two buildings at the Roslin Institute.  

Researchers at NARF have led the development of genome engineering technology 
in chickens and created tools for the study of developmental biology. They have 
harnessed unique lines varying in resistance to avian and zoonotic diseases. NARF 
has produced BBSRC- & Wellcome Trust-funded toolboxes for avian genomics & 
immunology. 

Research currently undertaken at NARF in collaboration with industry partners is 
focused on genetically engineering chickens with resistance to bird flu. Bird flu is a 
huge threat to the poultry industry, and this work is likely to generate significant 
economic impacts in future.  

Research has also focused on developing a simple and cost-effective way of 
extracting a type of stem cell in birds, the primordial germ cell, which ultimately gives 
rise to the sperm and eggs of birds. These cells can be used to generate gene edited 
chickens. A particular benefit of this research will be the technology to create bio-
banks (frozen aviaries) using germ cells. This is needed as the traditional methods 
used for species cryopreservation using semen and eggs are either inefficient or 
impossible in birds. Avian bio-banks will aid in the efforts to both manage and 
conserve both rare and industrial breeds of poultry.  

As well as the economic value created by NARF, there are also important strategic 
impacts. It engages with policy makers, including those at DEFRA. It has strategic 
relationships with other research organisations, with international genetics 
companies, and with other poultry companies. In fact, a team of researchers at 
NARF, along with industry partner Cobb-Vantress, a global poultry business, were 
awarded the Powerful Partnership Award at the Scottish Knowledge Exchange 
Awards in 2021. This reflects a partnership that has been running since 2013, 
--------------- 
16 de Paz X. 2015. PRRS Cost for the European Swine Industry. pig333com 
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focussed on ensuring a sustainable global poultry industry in terms of animal 
welfare, disease resistance, food security and preserving biodiversity. 

NARF is successful in convening and maintaining relationships between research, 
industry and policy makers. This is a crucial role within any successful innovation 
system. 

7.3 Aquaculture 

The Roslin Institute’s aquaculture research team studies ways to improve 
sustainability in the industry through genetic and genomic technologies and research 
focussed on understanding the genetic basis of disease resistance. An important 
part of the team’s research focusses on Atlantic Salmon, and it works with other 
economically important species including oysters, tilapia, shrimp, carp, sea bream 
and sea bass. 

Fish and shellfish farming provide a good return on investment, making it accessible 
to producers in low- and middle-income counties, as well as those in larger 
economies. It is among the most sustainable forms of food production with 
relatively low greenhouse gas emissions. It is an important part of our food system. 
However, disease in farmed fish and shellfish cost £6 billion each year to farmers 
worldwide. The Roslin Institute plays an important role in addressing this, focussing 
on genome editing approaches to understand genes affecting disease resistance.  

7.3.1 Disease Resistance in Farmed Salmon 
The Roslin Institute discovered genetic markers in salmon that predict resistance to 
Infectious Pancreatic Necrosis (IPN), leading to the development of methods to 
breed IPN-resistant salmon stocks. This has further been developed to incorporate 
resistance to sea lice and extended to oyster stocks that are resistant to oyster 
herpes virus. The key purpose of this research is to prevent mortality in aquaculture 
species and improve welfare.  

The research was submitted to the Research Excellence Framework (REF) in 2021 
following its initial submission in 2014 and covers the impacts generated from the 
research over the period between 2007 and 2020. 

As a result of the research, the prevalence of IPN in farmed salmon stocks has been 
almost entirely eradicated and has prevented the infection of 8 – 18 million salmon 
across Norway, Chile and Scotland. This disease prevention has increased the 
production of salmon between 36,800 and 79,600 tonnes, contributing an additional 
£108 million to £234 million to the industry between 2013 and 2020.  

The research is being translated into the prevention of sea lice on farmed salmon. It 
was estimated that the global cost of prevention and treatment was around £800 
million per year and that by 2026, genomic selection could save the industry £24 
million per year.  
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7.3.2 Tilapia Lake Virus 
Farmed and wild tilapia are one of the world’s most important fish for human 
consumption, with a global market worth $10 billion. Tilapias are the second most 
important aquaculture species in volume in the world, providing food, jobs and 
domestic and export earnings for millions of people, including many smallholders. 
China, Indonesia and Egypt are the three leading aquaculture producers of tilapia, 
and it is deemed to have great potential for expansion in sub-Saharan Africa.  

Tilapia Lake Virus has a potentially huge impact on global food security and nutrition, 
according to the UN’s Food and Agriculture Organisation (FAO). The virus can 
decimate infected populations and has been reported across three continents, in 
Africa, South America and Asia. 

Research to develop resistance to Tilapia Lake Virus at the Roslin Institute has 
identified genetic variants in fish, allowing breeding for survival rates improved by a 
third. By selecting parent fish for breeding based on these variants, resistant tilapia 
populations can be developed, reducing the number of outbreaks and mortality.  

Developed in partnership with World Fish, the Roslin Institute shares the patent and 
is moving towards commercialisation.   

7.4 Food Security and Livelihoods 

The Centre for Tropical Livestock Genetics and Health (CTLGH) was established in 
2014. The Centre focuses on low- and middle-income countries (LMICs) and works 
to improve indigenous farm animals, food security, and alleviate poverty. The CTLGH 
is a strategic alliance between the Roslin Institute, the University of Edinburgh, 
Scotland’s Rural College (SRUC) and the International Livestock Research Institute 
(ILRI). It was initiated by a £10 million investment by the Bill & Melinda Gates 
Foundation together with £4 million from the Department for International 
Development. 

The CTLGH has major nodes in Scotland, Kenya and Ethiopia. In addition to the 
Roslin Institute in Edinburgh, it has laboratory facilities and specialist management 
resources at the International Livestock Research Institute’s (ILRI) Nairobi campus, 
while resources in Addis Ababa are centred on the state-of-the art poultry breeding 
facility commissioned by ILRI in 2018. 

The centre has a focus on its intended impact to benefit people who produce 
livestock in tropical countries: “Research-driven genetic gains will impact the 
livelihoods of tropical livestock producers by providing purpose bred animals that are 
more productive, healthy, feed efficient and resilient to climatic and environmental 
challenges.” 

The first phase of the CTLGH focussed driving genetic gains for dairy and poultry 
farmers in Africa. The overarching objective was that farmers in LMICs will be able to 
access genetic breeding for their livestock to achieve productivity gains.   
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The Dairy Genomics programme, in partnership with the African Dairy Genetic Gains 
project, facilitates the application of genomics to dairy production in the tropics for 
increased cattle productivity and a more sustainable environment. The African Dairy 
Genetic Gains programme was initiated from 2016, initially in Tanzania and Ethiopia, 
currently in Kenya and moving to Uganda and Rwanda. Since the programme began, 
over 140,000 herds and 310,000 animals have been registered on the platforms. Over 
10,000 animals have been genotyped and using this and test-day milk records, top 
ranking bulls have been selected into a national artificial insemination programme 
for elite breeding. The sharing of information afforded by this scheme to other local 
farmers has significant multiplier effects and it is estimated that 3.5 million people 
have benefited from the programme so far. Research by the Centre has predicted 
that the programme will lead to a 2% increase in milk yields per annum.   

A focus on African poultry genomics provides a platform to increase the productivity 
of village poultry; improving financial and nutritional security for the poorest poultry 
keepers, particularly women. CTLGH has established the largest tropical poultry 
genomic resource in the world, including 60 different indigenous African poultry 
populations. These will be used to identify key regions, genes and variants within 
that underpin tropical adaptation, resilience and productivity. There is a huge 
potential impact of this work on the livelihoods of poultry keepers in LMICs. 

7.5 Estimating the value of productivity 
improvements 

The Roslin Institute generates economic value across the global food chain through 
increasing productivity. The strong relationships it has with industry ensure that 
scientific advances are effectively translated to improve productivity on a global 
scale.  

7.5.1 Approach to estimating Productivity Improvements 
The general approach that we have taken to assess the economic contribution of the 
Roslin Institute is outlined in the graphic below. This approach is broadly in line with 
the approach taken in the previous economic impact assessment of the Roslin 
Institute in 2012. However, the current approach also uses recently available data 
sources and has also differentiated between different sub-sectors.  

 



  

 

Economic Impact of The Roslin Institute 39 

Figure 7-2 Approach to estimating productivity impacts 

 
Source: BiGGAR Economics 

The share of genetic improvements which are attributable to the Roslin Institute has 
been informed by academic inputs, from those with a strong understanding of the 
commercial elements of the industry. The analysis is very sensitive to these inputs 
and therefore a range of potential impacts has been presented. The academics were 
encouraged to think of what the alternatives would have been without the Roslin 
Institute in these discussions. The values provided by the academics are considered 
to be the upper bound of the range. To reflect the uncertainty in this measure, the 
lower bound has been set to 50% that of the academic inputs. When single values 
are used for reporting, these are taken from the midpoint of this range.  

7.5.2 Value of Productivity Improvements 
The global market for animal-based food products is worth over £1 trillion each year, 
equivalent to £140 for each of the 7.9 billion people in the world. The market for beef 
is the most valuable, followed by chicken and milk production.  

1. Total Value of each sub-sector
• Split by geography

2. Size of productivity improvements 
• Split by sub-sector and geography when data is available
• Assessed over a 40 year period

3. Share of productivity improvements attributable to 
genetics
• Split by sub-sector and geography when data is available

4. Share of genetic improvements supported by the 
Roslin Institute
• Estimates based on sub-sector properties and Roslin Institute 

expertise

5. Economic Contribution of the Roslin Institute to 
Global Productivity
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Figure 7-3 Global market value estimates (2020) 

 

Source: Various, BiGGAR Economics Analysis 

The value and amount of food produced in the past forty years has also increased 
significantly. The productivity of the sector, as measured by Total Factor 
Productivity, has increased by 80% in this time period. This means in 2020 farmers 
were able to produce 80% more food with the same amount of land, labour and other 
inputs than would have been possible in 1980.  

The average annual growth in Total Factor Productivity for each study area is shown 
in Table 7-1. This shows that in the last three decades, productivity growth has been 
higher globally than it has in the UK. As a result of productivity improvements, the 
outputs of the global agricultural sector were £480 billion more valuable than they 
would have been in 1980. If the research of the Roslin Institute contributed to even a 
small proportion of this increase, that could still be worth billions.  

Table 7-1 Average Annual Growth in TFP by Study Area 

 Scotland UK* Global 

1981 - 1990 1.44% 1.44% 0.92% 

1991 - 2000 0.96% 0.96% 1.67% 

2001 - 2010 1.36% 1.36% 1.96% 

2011 - 2020 0.78% 0.78% 1.30% 

Cumulative 157% 157% 179% 

Source: College of Agricultural and Life Sciences Virginia Tech (2021) Global Agricultural Productivity 
Report * Scotland and UK figures have been matched to the EU to ensure consistency in analysis with 
global impacts 
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7.5.3 Contribution of Genetics to Productivity Improvements 
The contribution that improved genetics has made to the productivity of the 
agricultural sector has varied depending on subsector. Other factors have also 
contributed to productivity growth, including: 

§ farm size and economies of scale; 
§ skills and labour quality; 
§ capital and equipment usage; and 
§ fertilizer and feed quality.  

The relative importance of genetics in the growth in Total Factor Productivity varies 
between type of livestock. For example, it is estimated that improved genetics and 
breeding accounts for at least 80% of the productivity improvements in the 
production of poultry17. Genetic improvements are assumed to have been a less 
important factor for the production of milk18, where it has been estimated that 
improved genetics accounts for 19% of the recent change in TFP.   

For the sectors in which there was no data available, estimates were provided by the 
Roslin Institute.  

Table 7-2 Share of TFP Productivity Growth from Genetics 

Sub-sector Share of TFP from 
genetics 

Value of genetics 
improvement 

Poultry 80%  £83 bn 

Pigs & Pig Meat 50%  £40 bn 

Beef 10%  £13 bn 

Sheep 10%  £2 bn 

Milk 19%  £19 bn 

Eggs 80%  £29 bn 

Salmon 50%  £8 bn 

Total  £194 bn 

Source: BiGGAR Economics estimate 

Therefore, it was estimated that genetic improvements in livestock has resulted in 
global agricultural output being £194 billion more valuable in 2020 than it would 
otherwise have been. 

7.5.4 Role of the Roslin Institute in Genetic Productivity Improvements 
The Roslin Institute plays a significant role in the breeding pyramid for several 
species, described in Section 7.2 above. Intellectual property created at the Institute 

--------------- 
17 Tavarez et al (2016) Impact of genetics and breeding on broiler production performance: A look into the 
past, present and future of the industry 
18 Beshir et all (2020) The effect of farm genetics expenses on dynamic productivity growth 
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and licensed to its commercial partners ensures genetic improvements that drive 
productivity are expressed in global livestock populations. Without the Roslin 
Institute’s research and commercialisation activity, the agriculture sector would be 
less productive each year.  This section therefore considers the potential 
contribution of the Roslin Institute to that overall sector productivity growth.  

The relative role of the Roslin Institute has changed over time. In particular the work 
of Prof Haley et al that laid the groundwork globally for the field of genomic selection 
has had a revolutionary effect on livestock genetics19. This technology has been 
estimated to account for between 30%20 and 44%21 across different animal species. 
This technology has only recently been widely implemented across the sector.  

There have been many actors involved in the development and implementation of the 
genomic selection technologies. However, the fundamental role that the Roslin 
Institute had in the establishment of this science means that it is reasonable to 
attribute a significant proportion of impact of the technology to the Institute. It has 
therefore been assumed that due its role in the development of genomic selection, 
and the other advances which it has supported through research, the Roslin Institute 
contributed to 30% of the global genetic gains in genetically intensive sub sectors, 
such as pigs and poultry.   

--------------- 
19 University of Edinburgh REF2014 The development of genomic selection and application through 
optimal contribution theory in livestock breeding 
20 DenBred (2020) 10 Years of Genomic Selection: A quantum leap for Big Breeding accessed via 
https://danbred.com/10-years-genomic-selection/  
21 DEFRA FAnFR (2020) A review of current and new technologies for both genetic improvement and breed 
conservation of UK farm animal genetic resources -This found that genomic selection could account for 
2.1 fold of an overall 4.8 fold increase in genetic improvement in dairy herds according to  
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Figure 7-4 Role of the Roslin Institute in improvements of genetically intensive sub-
sectors (Poultry and Pigs) 

 

Source: BIGGAR Economics Assumption based on discussion with The Roslin Institute 

Over the forty year time period this covers, the assumptions described in Figure 7-4 
mean that the Roslin Institute has contributed to around 15% of the total genetic 
improvements in the more genetically intensive sectors, such as pigs and poultry. 
Table 7-3 outlines the assumptions that have been made regarding the relative 
contribution of the Roslin Institute for each of the considered subsectors.  

In estimating the contribution of the Roslin Institute to the genetic improvements in 
each sector it is not possible to be definitive about a particular value, as these are 
based on estimates, rather than quantifiable evidence. Therefore, the contribution of 
the Roslin Institute has been based as a range, in which the lower bound for the 
estimates are assumed to be half that of the values estimates above. These lower 
bounds are also presented in Table 7-3.  
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Table 7-3 Contribution of Roslin Institute to Global Genetics Related Productivity 

Sub-sector Lower 
Bound 

Upper 
Bound 

Reasoning 

Poultry 7.5% 15.0% See above 

Pigs  7.5% 15.0% See above 

Beef 0.8% 1.5% The impact of the Roslin Institute in these 
areas is assumed to be significantly lower 
than that of poultry and others. Particularly 
because of the less industrialised nature of 
the breeding techniques.  
Role of Roslin in this sub-sector is therefore 
assumed to be 10% that of the poultry 
sector 

Sheep 0.8% 1.5% The impact of the Roslin Institute in these 
areas is assumed to be significantly lower 
than that of poultry and others. Particularly 
because of the less industrialised nature of 
the breeding techniques.  
Role of Roslin in this sub-sector is therefore 
assumed to be 10% that of the poultry 
sector 

Milk 3.8% 7.5% Discussion with academics at the Roslin 
Institute. The role of the Roslin in the dairy 
sector is similar to that of poultry but not 
as high and gains are likely to be more 
historic. These historic gains would still be 
generating current benefits.  
Role of Roslin in this sub-sector is therefore 
assumed to be 50% that of the poultry 
sector. 

Eggs 7.5% 15.0% Set to be the same as poultry 

Salmon 3.8% 7.5% Productivity growth in the salmon sector 
has been more recent, as farmed salmon is 
a generally younger industry.  
Role of Roslin in this sub-sector is therefore 
assumed to be 50% that of the poultry 
sector 

Total    

Source: BiGGAR Economics estimate 

The value of this contribution to the global agricultural market is measured over a 
forty-year time period and is significant. Figure 7-5 highlights what this contribution 
is for each of the subsectors considered by providing the value generated by the mid 
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point of the range described in Figure 7-5. This shows that in 2020, the contributions 
of the Roslin Institute were worth approximately £9.4 billion to the global boilers 
market and £4.5 billion to the global pigs and pig meat market.  

Figure 7-5 Global Contribution of the Roslin Institute to Productivity by Subsector 

 

Source: BiGGAR Economics Analysis 

In total, the value of the contribution of the Roslin Institute to global agricultural and 
aquaculture sectors was approximately £18.8 billion in 202022. This is equivalent to 
1.7% of the global market value of these sectors.  

This estimate is the midpoint of a range and the contribution of the Roslin Institue 
could be up to £25.0 billion if the upper bound of this range was considered.  

7.5.5 Contribution to the UK 
Included in this global impact is the value that the research from the Roslin Institute 
has made to the UK agricultural and aquacultural sectors.  

The majority of the contribution of the Roslin Institute is realised through their 
collaborations with industry leading breeders, who operate across the world. 
However, the UK market is particularly well placed to take advantage of these 
developments. In particular: 

§ the UK is an advanced economy  
§ the UK has a strong history of developing and implementing genetic 

improvements; 
§ many of the breeders are based in the UK and have strong links to the sector 

here; and 

--------------- 
22 The midpoint of a range with a lower bound of £12.5 billion and an upper bound of £25.0 billion.  
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§ core research funding from UK Government sources can be used to prioritise 
challenges in the domestic market.   

This is reflected in the location of clients of breeding companies and where they 
anticipate impact to occur. For example, a leading global pig breeder,  notes that it 
expects the global benefit of its collaboration with the Roslin to be worth £300 
million to its clients23. Of this, UK clients are expected to account for 1.2% (£3.5 
million) of the benefit. Globally, the UK accounts for 0.8% of the pig market and 
therefore UK clients were 45% more likely to engage with GENUS PLC than the global 
average. It is assumed that this was similar across all of the major breeders that 
brought the research of the Roslin Institute to market.  

The value within Scotland, and Edinburgh and South East Scotland, was assumed to 
be proportional to the location of each livestock type within each geography.  

7.5.6 Overall contribution estimate 
As with the global impacts, the contribution of the Roslin Institute to productivity in 
the UK market is likely to fall within a range, between £165 million and £331 million. 
The mid point of that range is given in Table 7-4. This shows that the value to the UK 
market in 2020 was just under £250 million. Of this over £30 million is in Scotland. 
The majority of this contribution is within agriculture, although the Roslin Institute 
has contributed to an additional £10 million of value within the aquaculture sector in 
Scotland.  

Table 7-4 Contribution of the Roslin Institute to productivity in 2020 (£m)  

 Edinburgh and 
SE Scotland 

Scotland UK Global 

Agriculture 5.4 21.0 238.2 18,281.4 

Aquaculture - 10.0 10.0 477.3 

Total 5.4 31.1 248.2 18,758.8 

--------------- 
23 University of Edinburgh REF2021, Transforming genomic selection in commercial breeding programmes 
for pigs, dairy goats and poultry 
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8. Impacts in Human Health 
Genomics is the new frontier in human health, where 
the Roslin Institute plays an important role.  

The aim of the Roslin Institute is to “to enhance the lives of animals and humans 
through world class research in animal biology”. Human lives are enhanced by the 
benefits the Institute creates in agriculture described earlier in this report, however, 
there are also important benefits to human health from the fundamental genomic 
research undertaken at the Institute. 

While its focus is on livestock and aquaculture species, the Roslin Institute’s 
fundamental genomics research and its clinical application has significance for all 
species, humans included. Genomics is foundational across the entire continuum of 
biomedical research, from deciphering fundamental principles of biology to 
translating that knowledge into disease prevention and medical advances. Advances 
in technology, biological insights, and clinical applications have led to an integration 
of genomics into almost all areas of biomedical research and medical practice. This 
is set to continue and amplify into the future.  

The figure below shows the link between basic genomics research and clinical 
practice in human healthcare systems. At the Roslin Institute, the link between 
fundamental research and animal clinicians is particularly close through co-location 
with the Royal (Dick) School of Veterinary Studies. Roslin Institute researchers also 
maintain a close relationship with human clinicians, ensuring virtuous cycles in 
genomics research and clinical care also spin out into human medicine. The role of 
the Institute in the COVID-19 pandemic has brought this particular ‘virtuous cycle’ 
from genomics research to clinical practice into sharp relief. 

Figure 8-1: Virtuous Cycles in Human Genomics Research and Clinical Care 

 

Source: Green et al (2020), “Strategic vision for improving human health at The Forefront of Genomics”, 
Nature, Volume 586, Pages 683–692  
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Response to COVID-19 
Researchers at the Roslin Institute made vital 
contributions to the battle against SARS-CoV-2.  

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) emerged as a global 
threat during the period covered by this economic impact assessment. It is an 
important example of the vital nature of genomics in modern research and medicine 
and the role of the Roslin Institute in the healthcare system.  Genomics rapidly 
assumed crucial roles in COVID-19 research and clinical care. Genomics research 
has been fundamental in understanding the mechanisms involved in the 
transmission of the virus, viral invasion and clearance, and the highly variable 
physiological responses to infection.  

Professor Kenneth Baillie is critical care specialist, leading a lab at the Roslin 
Institute and working as an intensive care consultant at the Royal Infirmary of 
Edinburgh. Professor Baillie and his team at the Roslin Institute led the UK-wide 
GenOMICC study, which showed that there are genetic associations with severe 
COVID-19. He co-led the ISARIC 4C study which identified risk factors for the disease 
such as obesity and diabetes and created a prognostic score which is used in 
hospitals all over the world. And he helped to establish and run the RECOVERY trial, 
which was the first to identify dexamethasone as an effective treatment for COVID-
19. Professor Ballie was awarded a ‘Pride of Scotland Special Recognition’ award for 
his contributions to tackling the pandemic. Other key contributions include:  

§ jointly being the first authors to identify five genes associated with susceptibility 
to the virus and identifying additional rare variants of COVID-19 outcomes 
through exome sequencing; 

§ created an online model which was used to monitor and track the spread of the 
virus across Scotland, including the impact of mobility and deprivation; 

§ recommending epidemiology policy advice to the Scottish and UK Government, 
including on the timing and impact of restrictions, based on models of 
transmission of SARS-CoV-2 variants; 

§ evaluated and recommended areas for improvement on the role of face 
coverings in reducing droplet transmission. This research was presented to the 
Scientific Advisory Group for Emergencies and led to the development of a spin-
out company; 

§ secured funding to develop wastewater monitoring systems to help outbreak 
investigations;  

§ secured €510,000 funding from the CARE European Innovative Medicines 
Initiative to conduct research into drug resistance to the virus;  

§ received uplift funding to evaluate the effectiveness of disinfection strategies;  
§ actively engaged with all forms of media to aid public understanding of the virus. 
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Other research being undertaken at the Roslin Institute has the potential to 
significantly impact human health. Examples include: 

§ genome-edited sheep with a genetic condition that mirrors human Batten 
disease, a rare nervous system disorder causing dementia, sight loss and early 
death in children. This is now being used to evaluate enzyme replacement and 
gene therapies; 

§ modelling cystic fibrosis in sheep, by introducing a genetic mutation that is 
found in humans with the condition. This is part of a consortium project to 
pioneer a gene therapy for the disease. This will be further enabled by work to 
develop a sheep model of chronic lung infections that are common in cystic 
fibrosis patients. The biopharmaceutical company, Boehringer Ingelheim is 
providing significant funding to co-develop the viral gene therapy; 

§ research involving chickens will enable Roslin Institute scientists to study 
inherited human eye disorders linked to blindness. Gene-editing and imaging 
techniques will be applied to the study of chick embryos to shed light on key 
stages of eye development and important genetic mutations; 

§ a team involving Roslin researchers is developing a sensory implant to monitor 
tumours in studies of sheep with naturally occurring lung cancer. The devices, 
biosensors mounted on a microelectronic chip, could transform personalised 
care for cancer patients by delivering details of the status of a tumour in real 
time. They could also have applications monitoring deep wounds, delivering 
drugs to the site of a tumour, or tracking the status of newly transplanted organs; 

§ masses of cells resembling miniature guts – enteroids – which can be 
maintained over the long-term, frozen and recovered, have been developed by 
Roslin Institute scientists as models for research. Cattle enteroids have been 
used to understand the role of a bacterial toxin during E. coli O157 infection, 
which is being extended to	Cryptosporidium	and Salmonella; 

§ research to identify genes that are important in reducing infection by Influenza A 
virus in pigs and chickens, and genes that limit the spread of the virus to people. 
Research of livestock influenza infections is important for reducing the 
economic burden arising from these infections as well as understanding the 
potential for pandemic human outbreaks; and 

§ Studies of stem cells have increased understanding of their resilience in poor 
nutritional conditions, offering the potential to improve early embryo survival. 

Researchers at the Roslin Institute and the Royal (Dick) School of Veterinary Studies 
have developed a vaccination programme for dogs in Goa as a method of preventing 
the spread of Rabies in the area. This work is already having a positive impact, 
reducing the number of paediatric deaths caused by Rabies. Over 420,000 doses of 
the rabies vaccine were administered to dogs between 2013 to 2019 and in both 
2018 and 2019, no paediatric deaths occurred because of rabies. If the scheme was 
rolled out across India it would protect 1.4 billion people from the disease, resulting 
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in significant economic impact through the prevention of deaths, decreased health 
care costs and livestock lost.24 

--------------- 
24 Gibson et al. (2021). Breaking the dog-mediated human rabies virus transmission cycle in an Indian 
state through a One Health approach.  
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9. Conclusions 
The Roslin Institute is an impactful organisation 
enhancing the lives of animals and humans. 

9.1 A Systems Approach 

The Roslin Institute is an innovation system in its own right, creating impact because 
of the way knowledge, technology, and information flow among people, enterprises, 
and external institutions. Every part of this system is built on the foundations of 
world-leading research.   

Research, teaching and clinical services are unified at Easter Bush and relationships 
between academic researchers and clinical practitioners form an important circuit 
within the Roslin Institute’s innovation system. Translation and commercialisation 
are built upon the foundations of the Institute’s research and clinical work. These are 
driven by relationships nurtured by academic researchers with their peers around the 
world in commercial and academic communities. There are strategic relationships 
with the world’s largest animal genetics companies. A Translation and 
Commercialisation Board has been convened to allow researchers to discuss 
opportunities for translation of their research, and where opportunities arise support 
is provided by the University of Edinburgh’s commercialisation service, Edinburgh 
Innovations. The Roslin Innovation Centre, opened in 2017, has demonstrated a 
strong demand exists from companies for working in close proximity to a research 
institute with a global profile. The importance of co-locating researchers and 
commercial bio scientists in an innovation system like this cannot be overstated.  

Because of all of this, there are a wide range of impacts. There are quantifiable 
impacts created by the Roslin Institute’s operations, translation and 
commercialisation activity. These are dwarfed by its impacts on agricultural 
productivity, the key purpose of the research programmes for which the Roslin 
Institute is funded. And there are a series of unquantifiable impacts in the fields of 
human health and support for livelihoods in low- and middle- income countries.  

9.2 Quantifiable Economic Impacts 

The Roslin Institute supports economic activity through its operational activities, its 
interactions with businesses and long term productivity improvements in agriculture 
and aquaculture from its research. The majority of the employment supported is 
within Edinburgh and South East Scotland.   

This study estimates that in 2019/20 the Roslin Institute generated:  

§ £48.2 million GVA and supported 896 jobs in Edinburgh and South East Scotland; 
§ £81.0 million GVA and supported 1,029 jobs in Scotland; 
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§ £324.8 million GVA and supported 1,325 jobs in the UK; and 
§ £18.9 billion GVA and supported 1,610 jobs globally. 

A breakdown of the impacts is provided in the table below.  

Figure 9-1 Summary Total Impact by Source, 2019/20 

 Edinburgh & 
SE Scotland 

Scotland UK Global 

GVA (£m) 

Operational Impacts  23.4   29.2   44.8   62.2  

Business Support Impacts  19.4   20.7   31.8   36.9  

Agriculture & Aquaculture 
Productivity Impacts 

 5.4  31.0 248.2 18,758.8 

Total GVA  48.2 81.0 324.8 18,857.9 

Employment (Jobs) 

Operational Impacts 618 730 994 1,344 

Business Support Impacts  278   299   331   266  

Total Employment  896 1,029 1,325 1,610 

Source: BiGGAR Economics Analysis. Totals may not sum due to rounding. 

The contribution that the Roslin Institue makes to agricultural productivity impacts 
are represented as a range and the above values are based on the mid point of that 
range. The impacts in the UK could be as high as £408 million if the upper bound of 
the range is considered. Globally, the impact could be up to £25.1 billion.  

In 2019/20, the Roslin Institute had an income of £33.0 million, generated £324.8 
million GVA in the UK and directly employed 355 people. It received £24.1 million in 
public funding. Therefore: 

§ for every £1 of public funding received, the Roslin Institute generates £13.50 
GVA for the UK economy; 

§ for every £1 of public funding received, the Roslin Institute generates £3.40 GVA 
for the UK economy;  

§ for each person it directly employed, the Roslin Institute supported 3.7 jobs 
across the UK; and 

§ for each person it directly employed, the Roslin Institute supported 2.9 jobs 
across Scotland. 

9.3 Enhancing People’s Lives 

The Roslin Institute makes a significant contribution to advances in human medicine. 
Several examples of this have been presented in this report, including cutting edge 
developments in significant areas of human disease.  
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The outstanding example in our year of focus for this study, 2019/20, is COVID-19. 
The vital contribution made by to the battle against SARS-CoV-2 by researchers at 
the Roslin Institute showcase the importance of its fundamental research and 
clinical expertise in addressing the greatest biological challenge of our age.  

The human benefits created by the Roslin Institute are felt around the world. The 
Centre for Tropical Livestock Genetics and Health, a partnership with SRUC and the 
International Livestock Research Institute, improves livestock health and productivity 
to alleviate hunger, malnutrition and poverty through genetic selection in African 
poultry and cattle. Its programmes present a huge potential impact on the livelihoods 
of farmers and poultry keepers in low- and middle- income countries. 

9.4 Conclusion 

World leading research is the foundation stone upon which all the Roslin Institute’s 
impacts are built. The quantifiable economic impacts created by the Institute are 
impressive, reflecting the integrated nature of research, translation and 
commercialisation that runs through the Institute and into the organisations and 
networks with which it engages. The Roslin Innovation Centre provides a successful 
commercial presence on site, and companies seek to remain there and grow over the 
longer term.  

The productivity impacts driven by the Roslin Institute’s systems approach to 
innovation are huge, contributing to genetic gains in agriculture and aquaculture that 
amount to billions of pounds in the global economy. These are fundamental 
outcomes from the research funding it receives. 

Enhancement in the lives of people is achieved through cutting edge research which 
is pushing at the frontiers of human medicine. At the same time, the translation of 
research into tropical countries is sustaining the livelihoods of farmers and 
producers in low- and middle- income countries. 

The Roslin Institute aims to enhance the lives of animals and humans through high 
quality research in animal biology. The analysis described throughout this report 
demonstrates that the Institute is a highly impactful organisation which is 
successfully delivering this aim. 
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10. Future Impacts 
This section summarises the potential future 
impacts of the Roslin Institute, including impacts 
arising from the proposed Easter Bush Agri-Tech 
Hub. 

10.1 Projected Income 

The analysis in this section considers the impact of the Roslin Institute in five years' 
time (2024-25) and ten years' time (2029-30). Financial projections up to 2023/24 
provided by the Roslin Institute were used as the basis for the analysis. The financial 
projections assume that funding from BBSRC strategic grants will remain constant 
between 2022-2024 and responsive mode funding will increase by 5% annually on 
average. Using these projections and considering the average projected change in 
income for each source of income over the years 2020 to 2024, it was possible to 
estimate the income of the Roslin Institute for each year from 2024 to 2030. 

Table 10-1 summarises the assumptions underlying the income projections for 2025-
2030. 

Table 10-1 Projected Income 2025-2030 

Income Source Assumptions 

BBSRC Strategic Grants same as 2023/24 

BBSRC Responsive Mode annual growth of 5% based on average annual 
growth over the last 3 years 

Trading Income annual growth of 1% based on average annual 
growth over the last 3 years 

UKRI Grants (Non BBSRC) same as 2023/24 

Contract Research  
annual growth of 2% based on average annual 
growth over the last 2 years 

Other Govt. Dept Grants 

EU Grants 

Trusts, Foundation, Charities 

Other annual growth of 0.4% based on average annual 
growth over the last 2 years 

Capital Income taken the average of the last 4 years and 
assumed to be constant from 2025/30 

Source: BiGGAR Economics based on analysis of financial projections from the Roslin Institute 
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These assumptions were applied to the 2023-24 financial projections provided by the 
Roslin Institute in order to estimate the income of the Institute in 2024-25 and 2029-
30.  

Table 10-2 Projected Income by Source 

Income Source 2023/24  2024/25 2029/30 

BBSRC Strategic Grants  5.9   5.9   5.9  

BBSRC Responsive Mode  4.2   4.4   5.5  

Trading Income  0.7   0.7   0.8  

UKRI Grants (Non BBSRC)  4.7   4.7   4.7  

Contract Research  1.4   1.5   1.6  

Other Govt. Dept Grants  0.7   0.7   0.8  

EU Grants  2.0   2.0   2.2  

Trusts, Foundation, Charities  8.3   8.5   9.4  

Other  5.4   5.4   5.5  

Capital Income  1.8   2.3   2.3  

Total Income (£m)  35.2   36.1   38.6  

Source: The Roslin Institute (2023/24) and BiGGAR Economics Analysis (2024/25 & 2029/30) 

10.2 Potential Future Impacts 

10.2.1 Operational Impacts 
Using these income projections and following the approach outlined earlier in the 
report (in Section 5 and 6), it was possible to estimate the Roslin Institute's 
economic impact in 2024/25 and 2029/30 from its operational activities. It was 
estimated that in 2024/25, the Roslin Institute could be contributing £49.2 million 
GVA and 1,038 jobs in the UK. In 2029/30, it was estimated that the Roslin Institute 
could be contributing £54.9 million GVA and 1,115 jobs in the UK. 

10.2.2 Business Support Impacts 
It was assumed that the business support activities of the Roslin Institute would 
remain constant in the future. Any growth in this activity (e.g. new spin-out 
companies, increased consultancy and research contracts) has been captured in the 
Agri-Tech Hub impacts discussed below, to avoid double counting. 

The proposed Easter Bush Agri-Tech Hub will bring together world-leading 
researchers from the Roslin Institute, the University of Edinburgh and other Higher 
Education institutions, public and third sector organisations. The Agri-Tech Hub will 
help enable data-driven advances in the delivery of agriculture and aquaculture 
improvements and create innovative commercial solutions. Data driven advances 
have the potential to improve the efficiency of food production, accelerate the path 
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to zero carbon and reduced emissions, and ensure product quality, animal health and 
welfare. 

Over a 15 year time period, the Easter Bush Agri-Tech Hub is anticipated to deliver: 

§ Talent – through directly engaging with around 141,000 people, including around 
25,000 undertaking credit bearing CPD and other courses, in the application of 
data to develop genetics and health innovations in agriculture and aquaculture; 

§ Research – through hosting world-leading applied researchers and projects 
worth an additional £116 million; 

§ Adoption	– engaging 100 public, private and third sector organisations, including 
early stage and scale-up companies 

§ Data – by supporting new initiatives to curate, analyse, and translate huge 
datasets; and 

§ Entrepreneurship – through the establishment of an additional 30 new high-
growth firms and support to around 150 graduates in setting up or joining micro 
Agri-Tech companies. 

In the business case for the Agri-Tech Hub it is estimated that the impacts above will 
generate an expected net benefit (NPV) of £67 million in Edinburgh & South East 
Scotland, £94 million in Scotland and £248 million at the UK wide level. It is 
anticipated that these impacts will be realised over a 15 year time period. As some of 
these impacts are likely to be realised during the timeframe considered in this 
chapter, they have been included here. 

It was assumed that it would take around four years for planning, development and 
construction of the Agri-Tech Hub, with impacts beginning to be realised in 2024/25. 
As it is likely to take time for the Agri-Tech Hub to establish itself and fully reach its 
potential, it was assumed that in its first year of operation (2024/25), the Agri-Tech 
Hub will generate around 10% of its total expected benefits.  It was assumed that by 
2029/30, the Agri-Tech Hub would be well established, generating around 60% of its 
expected net benefits.  

In addition, not all of the Agri-Tech Hub's impact will be solely attributable to the 
Roslin Institute as it will be a collaborative endeavour with other higher education 
institutions and other organisations. However, the Roslin Institute is clearly 
fundamental for the project's success, and on this basis it was assumed that 85% of 
the Agri-Tech Hub's economic impact could be attributed to it.  Associated 
employment impacts were estimated by applying the average GVA/employee 
(£65,000) from business support impacts at the Roslin Institute.  

The Agri-Tech Hub will require investment of around £74 million. There will be 
significant economic impacts for the construction and manufacturing sectors arising 
from this spend. However, these construction impacts have not been considered 
here as they will be realised prior to the time period for this analysis. 
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It was thereby estimated that business support impacts from the Roslin Institute 
could contribute £31.8 million GVA and 358 jobs to the UK economy in 2024/25. By 
2029/30, this could increase to £43.2 million GVA and 494 jobs in the UK economy. 

10.2.3 Agriculture and Aquaculture Impacts 
The role of the Roslin Institute will continue to have a significant impact on 
scientifically driven productivity improvements in the agriculture and aquaculture 
sectors in the future.  

Genetic improvements have always contributed to productivity growth in the 
agriculture and aquaculture sectors. Recent years have seen scientific contributions 
to these genetic gains, such as the development of genomic selection,  become a 
more important part of this process.  This transition to breeding decisions guided by 
deep knowledge of the underlying genetic basis of traits, will increase the impact of 
the Roslin Institute over time.  

It is estimated that between 1991 and 2000, the outputs of the Roslin Institute 
increased the value of the UK agriculture and aquaculture sectors by £4 million each 
year25. This benefit is cumulative and would therefore been worth around £41 million 
by 2000.   

The impact of the Roslin Institute increased in the decade between 2011 and 2020 
as genomic selection became more widely used in the agricultural and aquaculture 
industries. It is estimated that genomic selection now accounts for around 30% of 
the productivity growth from genetics in key markets such as pigs. The application of 
genomic selection in aquaculture is in its relative infancy and advances the Roslin 
Institute has made in genotypic tools for aquatic species and understanding the 
genomic architecture of disease resistance and performance traits are set to bring 
marked gains to species that have thus far been subject to limited 'omics-guided 
breeding. The increase in the relative role of genomic technologies outweighed the 
overall decrease in total factor productivity (TFP) growth in this period which 
decreased from 1.4% in 2001 – 2010, to 0.8% for 2011 – 2020. It is therefore 
estimated that each year, the outputs of the Roslin Institute increased the value of 
the UK agriculture and aquaculture sectors by around £12 million. The cumulative 
benefits achieved by the sector in this decade would have been worth around £120 
million by 2020.   

It is recognised that acceptance of genetically-altered animals in the food system 
requires substantial dialogue with the public, regulatory authorities and 
governments. However, if the overall trends in productivity in the agricultural and 
aquaculture sectors continue on this trend in decade of 2021 to 2030, the impact of 
the Roslin Institute will grow further. The advances in genomic technologies will 
continue to achieve incremental benefits in an increasingly productive technology. 
The benefits of technologies developed recently, such as the works to eliminate 

--------------- 
25 As with all estimates of the Roslin’s contribution to productivity these have initially been calculated as a 
range to reflect a wider range of uncertainties. The figures represented in this section are the mid point of 
that range.   
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Porcine Reproductive and Respiratory Syndrome, will also start to increase 
productivity within the sector. It total it is estimated that the average annual 
productivity increase in the UK as a result of the Roslin Institute will be approximately 
£13 million. By 2030, the cumulative benefits will be worth £130 million each year.   

Figure 10-1 : Estimated Annual contribution to Growth in UK Agriculture and 
Aquaculture by the Roslin Institute (Central point of range) 

 

Source: BiGGAR Economics Analysis 

The assessments of the current impacts on agricultural productivity, and that in 
previous studies, have considered the impact over a forty-year time frame. If this 
approach was also used in the assessment the impact in the UK in 2024/25 will be 
£300.0million and the impact in 2029/30 would be £351.7 million. This would 
represent an increase from the current impact on the UK of 21% and 42% 
respectively.  

Figure 10-2 Estimated Productivity Impact – measured over 40 years 

 Edinburgh & 
SE Scotland 

Scotland UK Global 

GVA (£m) 

2024/25  6.6   37.5  300.0  24,290.1  

2029/30  7.7   44.0   351.7  29,821.5 
Source: BiGGAR Economics Analysis 
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10.3 Summary of Potential Future Impacts 

Following the approach outlined, it was therefore possible to estimate that in 
2024/25, the Roslin Institute could be generating an annual economic impact (in 
current values) of: 

§ £91.6 million GVA and 1,067 jobs in Scotland; and 
§ £382.9 million GVA and 1,396 jobs in the UK.  

In 2029/30, the Roslin Institute could have an annual economic impact (in current 
values) of: 

§ £105.5 million GVA and 1,180 jobs in Scotland; and 
§ £449.8 million GVA and 1,609 jobs in the UK.  

Figure 10-3 Summary Total Projected Impact by Source, 2024/25 

 Edinburgh & 
SE Scotland 

Scotland UK Global 

GVA (£m) 

Operational Impacts  26.4   32.6  49.2  67.9 

Business Support Impacts  20.0   21.5   33.7   38.8  

Agriculture & Aquaculture 
Productivity Impacts 

 6.6   37.5   300.0   24,290.1  

Total GVA   52.9  91.6 382.9 24,396.9 

Employment (Jobs) 

Operational Impacts  638  758 1,038 1,418 

Business Support Impacts  285   309   358   293  

Total Employment  923 1,067 1,396 1,711 

Source: BiGGAR Economics Analysis. Totals may not sum due to rounding. 
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Figure 10-4 Summary Total Projected Impact by Source, 2029/30 

 Edinburgh & 
SE Scotland 

Scotland UK Global 

GVA (£m) 

Operational Impacts  29.6  36.5 54.9 73.8 

Business Support Impacts 22.5  25.0  43.2  48.3  

Agriculture & Aquaculture 
Productivity Impacts 

7.7 44.0 351.7 29,821.5 

Total GVA  59.8 105.5 449.8 29,943.6 

Employment (Jobs) 

Operational Impacts  693 819 1,115 1,502 

Business Support Impacts  322   361   494   430  

Total Employment  1,015 1,180 1,609 1,923 

Source: BiGGAR Economics Analysis. Totals may not sum due to rounding. 
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