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ECONOMIC IMPACT OF THE ROSLIN INSTITUTE

CONTENTS
ExECUTIvE SUMMARy
ECONOMIC IMPACT OF THE ROSLIN 
INSTITUTE 2011/12

293 staff 142 post-graduate students £25.4 million funding

Each year The Roslin Institute generates a total economic benefit to the UK of over  

£320 million GVA and supports 1,321 jobs

For every £1 of public funding, The Roslin Institute generates £12.87 GVA for the UK economy.

UK IMPACT BY SOURCE

The Roslin Institute also…
 Contributes to global food security •	
 Enhances the competitiveness of the  •	
UK animal sciences sector

 Improves animal welfare•	
 Enables scientific advances in human health care•	
 Supports environmentally sustainable agriculture•	
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Global livestock production relies on small nucleus populations of breeding animals from a handful of 
large breeding companies. The Roslin Institute works closely with breeding companies to help them 
improve agricultural productivity through genetic selection.

Genetic productivity improvements like disease resistance and improved feed efficiency are permanent 
and cumulative so scientific innovations made decades ago continue to generate impact today. Each year, 
as scientific innovation increases, The Roslin Institute’s total agricultural productivity impact gets larger.

By 2011, the annual productivity gain attributable to The Roslin Institute amounted to around £247 
million.  This annual impact is currently increasing by around £5 million per year.

£5.3 MILLION
marginal increase in agricultural productivity 

generated by The Roslin Institute in 2011

£247 MILLION
total cumulative contribution to agricultural productivity 

made by The Roslin Institute in 2011

Uk ANIMAL HEALTH SECTOR

AgRICULTURAL PROdUCTIvITy 

The Roslin Institute has a strong culture of industrial collaboration that enables it to play a key role in 
supporting the UK animal health sector.

The Roslin Institute contributes by:

Undertaking collaborative research with •	
industry
Commercialising intellectual property•	
Participating in knowledge exchange •	
programmes
Training scientists•	
Hosting conferences and events•	

In 2012…

67% of principal investigators had a •	
collaborative project ongoing  

83% of principal investigators were •	
involved in knowledge exchange and 
commercialisation activity

The Roslin Institute had active relationships •	
with more than 50 different companies.

6 SPIN-OUT COMPANIES
combined turnover of £3.6m  

& 48 employees

15 BIOCENTRE TENANTS
combined turnover of £31.5m  

& 226 employees

53 gRAdUATES PER yEAR
annual additional life time  

earnings of £9.8m

2011 = £5.27m
+
+

1998 = £5.19m
+
+

1988 = £5.11m
+
+

1979 = £5.27m
+
+

1971 = £4.39m
+
+

1961 = £3.92m

Total Impact in 2011
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£247 m
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world £1,255m

Europe £950m

UK £247m

Scotland
£22m
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On-going research at The Roslin Institute is expected to generate significant impacts in the 
future.  The Roslin Institute also has extensive plans for future campus development, which will 
generate wealth and support additional employment.

The Roslin Institute’s £60 million building was completed in 2011.  
Construction of the new National Avian Research Facility, next to 
The Roslin Institute began in late 2012.  The £14 million facility 
will provide a one-stop-shop for poultry researchers in the UK and 
overseas.  Future developments include:

an Incubator Hub for Animal Biosciences (£32 million), which •	
will enable SMEs and major industry partners to co-locate 
with The Roslin Institute;

investment in campus infrastructure and services  •	
(£5 million);

a multispecies research facility for large animals (£20 million) •	
that will enable location of sophisticated imaging equipment 
in high-quality research facilities to study livestock for both 
animal health and human biomedical research;

Centre for Comparative Pathology (£15 million), which will •	
unify human, companion animal, livestock and experimental 
animal research together with the infrastructure for 
development of molecular diagnostics; and

major equipment (£5 million) that will be available to the UK •	
animal biosciences community.

NExT 5 yEARS…

Construction impact of almost  
£30m & 570 jobs

By 2025…

Further construction  
impact of almost £32m  
& more than 600 jobs

+

Annual operational  
impact of - £343m & 
more than 6,000 jobs

ScientiStS at the RoSlin inStitute have developed…

a new method for 
combating flu, a disease 
that currently costs the 

UK economy about £1.35 
billion each year

genetically modified chickens that 
do not transmit avian influenza virus 

to other chickens. This could stop 
bird flu outbreaks spreading within 

poultry flocks, which would not only 
protect domestic poultry but could 
also reduce the risk of new flu virus 
epidemics in the human population

a genetic test that is being used by 
pig breeding companies around 

the world to select animals that are 
not susceptible to a disease that 
costs UK pig farmers up to £3.7 

million each year

FUTURE IMPACT



4

ECONOMIC IMPACT OF THE ROSLIN INSTITUTE

The Roslin Institute works closely with government and industry to address the challenges of food 
security and human health by:

Undertaking world-class research•	

Providing policy advice to public agencies•	

Supporting a highly successful animal health cluster •	

Training scientists•	

Since 2011 The Institute has been co-located with Scotland’s Rural College, The Royal (Dick) 
School of Veterinary Studies and The Moredun Research Institute. Together these organisations 
make up the Easter Bush Research Consortium (EBRC), one of the largest animal health research 
groups in the world.

FOOd SECURITy ANd HUMAN HEALTH
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1.1 BACKGROUnD
The Roslin Institute has a history dating back 
to the establishment of the Institute of Animal 
Genetics by the University of Edinburgh in 1919.  
In 1993 The Roslin Institute was established as a 
wholly owned but independent institute of the 
Biotechnology and Biological Research Council 
(BBSRC) and in April 2008 it became incorporated 
with the Royal (Dick) School of Veterinary Studies 
(R(D)SVS) of the University of Edinburgh.   In 2011 
The Roslin Institute moved into a new building 
on the Easter Bush Campus south of Edinburgh, 
which it shares with the animal sciences 
researchers of Scotland’s Rural College (SRUC), 
formerly Scottish Agricultural College.    

The Roslin Institute is a member of the Easter 
Bush Research Consortium (EBRC), which brings 
the Institute together with the Moredun Research 
Institute, the R(D)SVS and the Animal Sciences 
Researchers of SRUC.  Together, the EBRC forms 
one of the largest groups focussed on the biology 
of companion and production animals in the 
world.

In the academic year 2011/12 The Roslin Institute 
employed 293 staff and hosted 142 research 
students.  The Institute received income of £25.4 
million, a breakdown of which is provided in 
Table 1 1.

1 INTROdUCTION

Table 1.1: Sources of Roslin Institute Income, 2011/12

Source £ Percentage*

Post-graduate research fees 138,000 1%

Teaching and research grants 2,705,000 11%

BBSRC Institute Specific Project Grant 8,561,000 34%

BBSRC Competitive research funding 4,672,000 18%

DEFRA 1,972,000 8%

Other industry income 502,000 2%

EU 1,523,000 6%

Other research income 2,610,000 10%

RoslinTrust and Foundation 1,986,000 8%

Grant for teaching space 755,000 3%

TOTAL 25,424,000

*percentages may not sum to 100 due to rounding 

Source: Roslin Institute

The report summarises the findings of an economic impact study of The Roslin Institute, 
undertaken by BiGGAR Economics, in late 2012.
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1.2 APPROACh
Where possible this report quantifies impacts 
using two measures: 

Gross Value Added (GVA) measures the •	
monetary contribution of the organisation 
and individual to the economy; and

employment (jobs), measured in full time •	
equivalent (fte) jobs supported.

Impacts have been calculated for the UK economy 
as a whole.  Where possible, Scottish and 
international impacts have also been calculated.  
Impacts that cannot be quantified are described 
qualitatively.  

1.3 REPORT STRUCTURE
This report is structured as follows:

chapter 2 summarises the framework •	
developed for the economic impact analysis;

chapter 3 describes the ways in which the •	
activity undertaken by The Roslin Institute 
generates impact through knowledge 
transfer;

chapter 4 discusses agricultural productivity •	
and animal welfare related impacts;

chapter 5 highlights impacts on human •	
health;

chapter 6 summarises the current economic •	
impact of The Roslin Institute in the UK 
economy;

chapter 7 identifies and quantifies potential •	
future economic impacts; and

chapter 8 summarises the economic impacts •	
assessed.

This section describes the framework used for 
analysing The Roslin Institute.
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2.1 FRAMEwORK
The Roslin Institute undertakes a variety of 
different activity both independently and 
in collaboration with industrial partners, 
government agencies and other research 
institutes and universities around the world.  This 
activity contributes to the twin challenges of food 
security and human health and helps to generate 
economic, social and environmental impacts both 
in the UK and further afield.  Figure 2.1 illustrates 
the pathway between these activities (pink), 
challenges (purple) and impacts (blue).  

The rest of this chapter describes this framework 
in more detail by outlining The Roslin Institute’s 
activities and how these activities contribute to 
the challenges of food security and human health.

2 FRAMEwORk FOR ANALySIS

Figure 2.1: Framework for Analysis
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2.2 ACTIVITIES

Research
The research undertaken by The Roslin Institute 
is funded from a variety of public, private and 
third sector sources in the UK and overseas.   The 
range of funding partners reflects the fact that 
the research undertaken generates both private 
benefits for individual companies and public 
benefits to society as a whole.  

The Roslin Institute works closely with industry.  
It has research and development partnerships 
with over 50 companies.   In 2012, 83% of the 
Institute’s principal investigators participated in 
knowledge exchange and commercialisation and 
67% of principal investigators have an on-going 
relationship with one or more companies.

The rationale for private sector research funding is 
rooted in the belief that this will help companies 
to secure a competitive advantage in their 
chosen market.  The Roslin Institute has helped  
numerous companies to achieve this in a variety 
of ways, some of which are highlighted in case 
studies presented elsewhere in this report.

Policy and Public Engagement
The Roslin Institute’s expertise is also put into 
practice through informing policy.  This is done by 
providing evidence-based advice to policy makers 
and engaging the public regarding key issues.  
Examples of the role the Institute has to play in 
informing policy are provided in the next two 
chapters, which shows how The Roslin Institute 
contributes to the challenges of food security and 
human health.
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Location
The Roslin Institute’s location in an animal 
biosciences cluster enables it to share facilities 
and knowledge with other animal bioscientists 
and with scientists in related and applicable fields 
such as human health.  Key relationships include:

 being co-located with part of SRUC, •	
which has a vision to lead innovation and 
sustainable development in agriculture 
and the rural sector.  This includes the work 
on efficacy, environmental impact and 
sustainability of animal production systems;  

 The Roslin Institute is incorporated with the •	
Royal (Dick) School of Veterinary Studies, the 
University of Edinburgh’s veterinary school, a 
world leader in veterinary education, research 
and clinical practice; and

the nearby Moredun Research Institute has a •	
mission to improve animal health and welfare 
by reducing the burden of animal diseases.  
Its expertise was initially diseases which affect 
sheep and now it includes goats, cows, horses 
and wildlife and also safeguards human 
health. The Moredun Research Institute’s 
research has led to the development of many 
vaccines, diagnostic tests and improved 
treatment strategies for farm animals across 
the globe.  

Together, these three organisations and The 
Roslin Institute form the Easter Bush Research 
Consortium (EBRC).

The Easter Bush area is also home to a number of 
science parks that house a range of life science 
companies.

In addition The Roslin Institute, being a part of the 
University of Edinburgh, also has strong links with 
disciplines such as medicine, engineering and 
mathematics.  These links further enhance The 
Roslin Institute’s capacity to enable innovation 
and allow working across disciplines.  

Training
The Roslin Institute trains future bioscientists, 
providing the expertise for the UK to meet the 
challenges of food security and human health.  
The availability of a skilled workforce will attract 
companies to work with The Roslin Institute 
and EBRC overall and maintain the presence of 
globally competitive companies in the UK.  The 
impact of this additional economic activity is 
estimated in Chapter 7.  
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2.3  FOOD SECURITY
According to the UN, food security exists “when 
all people, at all times, have physical, social and 
economic access to sufficient, safe and nutritious 
food to meet their dietary needs and food 
preferences for an active and healthy life”.  With 
the global population estimated to increase from 
6 billion to 9 billion by 2050, experts expect that 
global food production will have to increase by 
70% compared to 2005-7 levels.  This means that 
food security is likely to remain a growing area of 
concern.

Food insecurity has important implications both 
at home and overseas.  For consumers in the 
UK, food prices have increased by 26% between 
2007 and 2011, more than 12% in real terms1.   
Overseas, one of the consequences of growing 
food insecurity has been increasing political 
instability. In early 2008 for example, rising prices 
caused riots in dozens of countries2.  

Concerns about disease and pandemics can also 
lead to political instability and social insecurity.  
Outbreaks of pandemics could lead to significant 
disruption in livelihoods and global trade, which 
undermine political and social stability.  Therefore 
a variety of long-term investments need to be 
made to address the various components of 
reduced food security including agricultural 
research and development.  These long term 
investments are critical to long term food and 
social stability3.

There are two key components of food security4 
that particularly require the input of bioscience 
research.  These are:

food availability – this refers to the supply •	
of food.  The particular aspect that has been 
highlighted by the BBSRC is the significant 
challenge in producing and supplying food to 
meet the needs of a growing population in an 
environmentally sustainable way; and

stability – this refers to not losing access to •	
food which can occur from sudden shocks 
such as disease.  

Increasing agricultural productivity contributes 
to both of these.  The framework illustrated 
in Figure 2.1 shows there are four key ways to 
increase agricultural productivity (genetics, 
disease control, feed efficiency and agricultural 
management). The Roslin Institute makes a 
significant contribution to the first three of these 
areas.

Historically genetic improvements have been 
achieved through selective breeding but genomic 
selection is now playing an increasingly important 
role.  The Roslin Institute has a long history in 
animal genetics dating back to the creation of the 
Institute of Animal Genetics in 1919.  Since then 
scientists at what is now The Roslin Institute have 
maintained a continuous focus on animal genetics 
developing various tools and techniques that 
have made a significant contribution to animal 
productivity.  This contribution is considered in 
further detail in chapter 4.

Disease can have a significant impact on 
agricultural productivity through direct mortality 
or morbidity (i.e. loss of productivity) and the 
slaughter of animals to prevent the spread 
of disease. Additional costs come through 
disease prevention measures, treatment costs 
and increased labour requirements. The Roslin 
Institute’s work on animal disease includes 
developing vaccines and therapeutics, developing 
tools to identify and select animals with enhanced 
disease resistance and using genetic editing to 
generate animals that are resistant to disease.  
Examples of this work are provided in the case 
studies contained in chapter 4 of this report.

Selective breeding can also be used to influence 
positive traits such as feed efficiency.   This is 
described in further detail in chapter 4.

1 Global Food Security, UK Facts and Figures: http://www.foodsecurity.ac.uk/food/uk-facts.html
2 NPR ‘ Rising Food Prices Can Topple Governments, Too’ January 30 2011
3 McGill University Conference on Global Food Security ‘ Food Prices and Political Instability’ 2012
4 FAO ‘Food Security Policy Brief’ June 2006
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2.4 hUMAn hEALTh
As summarised in Figure 2.1, there are three ways 
in which The Roslin Institute’s research contributes 
to human health:

 direct human health research – The Roslin •	
Institute carries out research directly related 
to human health, investigating the role of 
genes in disease susceptibility for example 
and understanding cellular and molecular 
processes which underpin development and 
stability of the nervous system;

knowledge of animal disease – understanding •	
how a particular pathogen or disease leads 
to illness in animals leads to a greater 
knowledge of how similar diseases behave in 
humans; and

preventing animal disease from occurring and •	
spreading reduces transmissions to humans. 
Diseases that are transmitted from animals to 
humans are termed zoonotic diseases and it 
is estimated that 60% of all human pathogens 
are zoonotic, and 75% of recently emerging 
infectious diseases that affect humans are of 
animal origin.5

The Roslin Institute’s impact on human health is 
discussed in further detail in Chapter 5.

2.5 IMPACT
The research undertaken at The Roslin Institute 
has a global impact on both food security and 
human health. Examples of this are highlighted 
in case studies in chapters 4 and 5.  This chapter 
estimates The Roslin Institute’s contribution to 
current and future agricultural productivity. 

Chapter 5 describes the impact that The Roslin 
Institute has on human health and quantifies a 
possible future impact.  

The Roslin Institute through its operation 
creates impact in the UK and Scotland through 
supporting jobs and economic activity.   The 
current impact of its operations is discussed in 
Chapter 6 and Chapter 7 discusses potential 
future impacts.

5 National Centre for Foreign Animal and Zoonotic Disease Defence ‘ About the FAZD Centre http://fazd.tamu.edu/about/ 
(Accessed 29th November 2012)
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The Roslin Institute uses a variety of mechanisms 
to translate the activities described in the 
previous chapter into economic impact.  These 
mechanisms include:

maintaining close relationships with a variety •	
of industrial partners;
commercialising intellectual property through •	
spin-out companies and licencing agreements;
participating in knowledge exchange •	
programmes; 
supporting the growth and development of •	
the animal sciences sector; 
 training scientists who go on to work in the •	
UK animal breeding and health sectors;
contributing to the development of •	
government policy and regulation; and
undertaking public engagement and •	
awareness raising activity.

Each of these areas of activity is considered below.

3.1 wORKInG wITh InDUSTRY
The Roslin Institute’s success at translating 
scientific advances into industrial applications is 
rooted in the culture of industrial collaboration 
that is embedded within the institution.  In 2012, 
more than two thirds of Principal Investigators at 
The Roslin Institute had an on-going relationship 
with at least one company and 83% of research 
groups were involved in knowledge exchange and 
commercialisation activity of some description.  

The Roslin Institute is involved with a wide variety 
of collaborative projects ranging from very 
early stage research supported largely by public 
funding to more applied projects, licensing deals 
and consultancy and has on-going relationships 
with over 50 companies.  Notable industrial 
partners include Genus and Aviagen, two of the 
world’s largest breeding companies and Pfizer 
Animal Health, one of the world’s leading animal 
health companies.  At the other end of the scale, 
the Institute also works with small and medium 
sized local enterprises such as Ingenza, a small 
and innovative industrial biotechnology company 
based at Roslin.

Aviagen is a major global poultry breeding 
company that is ultimately responsible for a 
significant proportion of the world poultry 
production industry.  The Roslin Institute has 
collaborated extensively with Aviagen over the 
years.  Current areas of activity include a project 
that aims to significantly reduce the presence of 
Campylobacter in the human food chain, the most 
common cause of food poisoning (see case study 
in section 5.3).

Genus is a world leader in porcine, dairy and 
beef genetics.  The company has a 25% share in 
the market of porcine genetics outside China, 
more than double that of its nearest competitor.  
It also has an 8% share of the world market in 
dairy genetics and 25% of the market in artificial 
insemination for beef.  The Roslin Institute is 
collaborating with Genus in a number of areas 
that have the potential to generate significant 
economic and social impacts in the future.  
Current activity includes work to address Porcine 
Reproductive and Respiratory Syndrome (PRRS).  
PRRS is an endemic viral disease and is the 
most costly disease to the European and North 
American pig industries with losses estimated at 
around $600million per year or €126 per sow per 
outbreak6.

The relationships that The Roslin Institute has 
developed with companies such as Pfizer Animal 
Health, Aviagen and Genus have enabled it to 
pioneer new ways of working with industry.  The 
company partners have multiple drivers and 
reasons for engaging with The Roslin Institute 
but generally they are looking to access expertise 
and facilities that are not readily available to 
them in-house.  The companies also value The 
Roslin Institute as a rich source of innovative 
technology and ideas, allowing them to learn 
about and explore early stage technologies that 
may lead to valuable new products or processes 
in the future.  The strategic alliance between Pfizer 
Animal Health and The Roslin Institute provides 
an example of this and is described in the case 
study below.

3 kNOwLEdgE TRANSFER

6  Neumann et al (2005), J Am Vet Med Association.



The Roslin Institute is part of a unique research partnership involving one of 
the world’s leading animal health companies.  The collaboration is the first of its 
kind in animal health and aims to find better ways of preventing and managing 
disease and advancing sustainable animal agriculture and welfare.

ThE ChALLEnGE
All commercially valuable scientific advances 
are based on earlier, pre-commercial research 
but the uncertainty of returns to early 
stage research makes it a risky and often 
unattractive proposition for commercial 
investors. The competitive advantage to be 
gained from supporting novel promising 
areas of research is however an important 
prize for industry.  Similarly, an increasingly 
competitive public funding environment 
means that securing industrial support for 
pre-commercial research is an important 
priority for academia.

ThE IMPACT
The partnership is the first of its kind in the 
animal health sector.  For Pfizer it represents 
a significant departure from its traditional 
approach to R&D, which would previously 
have been heavily reliant on internal research.  
Pfizer’s decision to pursue this approach was 
a strategic decision designed to provide the 
company with access to pre-commercial 
research that it would not traditionally 
undertake itself.  It is intended that the new 
research framework will enable the company 
to identify commercial leads at an early stage 
and help it to stay ahead of its competitors.

STRATEgIC ALLIANCE wITH 
PFIzER ANIMAL HEALTH

CASE STUdy
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PROjECT DETAILS
Contact:

The Roslin Institute
University of Edinburgh, 
Easter Bush,
Midlothian, 
EH25 9RG, Scotland, UK

T: +44(0)131 651 9100
F: +44(0)131 651 9105

info@roslin.ed.ac.uk
www.roslin.ed.ac.uk

The University of Edinburgh is a charitable body, registered in Scotland, with registration number SC005336.

Published February 2013

ThE SOLUTIOn
In 2010 a new strategic alliance was created between Pfizer 
Animal Health and the Easter Bush Research Consortium 
(EBRC) which comprises, The Roslin Institute, The Moredun 
Institute, The Royal (Dick) School of Veterinary Studies and 
SRUC.    

The strategic alliance is supported by £1.75 million 
funding from Pfizer and provides a framework within 
which researchers from the five partner organisations can 
collaboratively identify and work on areas of mutual scientific 
interest.  The aims of the Partnership are to:

 advance educational activities and promote veterinarians •	
and animal scientists in postgraduate study and research;

 support early stage research, technologies and capability •	
platforms; and

 promote multi-disciplinary research teams, with •	
contributions from different participating organisations. 

The partnership will bring researchers from academia and 
industry together through a series of regular events designed 
to stimulate ideas for new projects.  The first event was held 
in February 2011 and involved more than 60 researchers from 
the five partner organisations.  Since then smaller, species-
specific groups have also been established to facilitate 
regular interaction between researchers working on similar 
areas.

Pfizer looked at a number of research centres in Europe 
before reaching the decision to form a strategic alliance with 
the EBRC.  The conclusion of these investigations was that 
the combination of research expertise, infrastructure and 
capabilities provided by each of the EBRC partners enabled 
the EBRC to offer a unique inter-disciplinary approach that 
is not easily available at such a high level and covering 
companion animals, livestock and poultry.
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The Roslin Institute frequently engages in 
initiatives to raise awareness within the industry 
of the work that it does, for example by hosting 
regular ‘Industry Days’ where companies and 
other stakeholders are invited to hear about 
technical advances and new opportunities for 
collaboration. These events are well attended and 
positively received. For example a recent Industry 
Day attracted over 100 delegates (representing 
30 companies and 12 other stakeholders such as 
funders and industry associations/levy boards).  
The feedback from the event was very positive 
with 88% of delegates grading the day as very 
good or excellent and 76% anticipating further 
collaboration as a result.  Such activity helps 
to identify opportunities for the Institute and 
industry to work together, leading to further 
impact. 

3.2  KnOwLEDGE TRAnSFER 
PROGRAMMES
The Roslin Institute also participates in variety 
of knowledge transfer initiatives designed to 
facilitate knowledge exchange between academia 
and industry.  These include:

CASE studentships;•	

‘Stand-alone’ LINK Awards; and•	

Industrial Partnership Awards.•	

The CASE studentships programme is a BBSRC 
funded scholarship programme that provides 
doctoral training grants for up to four years to 
enable top bioscience graduates to undertake 
research leading to a PhD on a subject selected 
and supervised jointly by academic and industrial 
partners. In 2010/11, The Roslin Institute secured 
7 new CASE studentships and in 2011/12 it 
obtained a further 11.

The LINK programme is a government-funded 
scheme that provides support of up to 50% of 
the total costs of collaborative research between 
industry and academia. LINK projects involve at 
least one company and one academic partner and 
projects with SMEs are particularly encouraged.  
The scheme is designed to support pre-

competitive research that would not otherwise be 
undertaken.  Since 2009 The Roslin Institute has 
been awarded six LINK awards.

The Industrial Partnership Award (IPA) scheme 
is one of the BBSRC’s principal mechanisms for 
supporting collaborative research with industry.  
The scheme was introduced in 2001 to encourage 
scientists to involve industrial partners in their 
research grant proposals and to ensure that a 
route for knowledge transfer existed for BBSRC-
supported research.  Industrial partners involved 
in the IPA scheme are required to make a cash 
contribution of at least 10% of the project cost. 
The Roslin Institute was awarded one IPA in 
2010/11 and a further three in 2011/12.

Impact of Knowledge Transfer 
Programmes
During 2012 the BBSRC published evaluations 
of each of these programmes.  The evaluation of 
the CASE studentship programme7 concluded 
that the outputs, outcomes and achievements 
of the studentships were “generally good” 
and noted that the industry placement is an 
important mechanism for delivering “added 
value”.  The evaluation of the LINK Award and 
IPA programmes8 also found evidence that the 
programmes are delivering economic and societal 
benefits.  These included impacts on:

human health•	

animal health and welfare;•	

food security and sustainable agriculture;•	

environment and mitigating climate change;•	

bioenergy and industrial biotechnology;•	

government policy or meeting government •	
priorities;

reduction, refinement and replacement of •	
animals in experiments.

The evaluations of these programmes did not 
quantify economic impacts so the impacts of 
the projects secured by The Roslin Institute are 
considered on a project-by-project basis within 
the various case studies included in this report.

7 BBSRC (May 2012), Evaluation of BBSRC’s Industrial Case Scheme.
8 BBSRC (September)
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3.3 SPIn-OUT COMPAnIES
Over the years, The Roslin Institute has created 
several successful spinout companies.  The life-
science spinouts range from well-established 
companies with permanent employees and 
significant turnover to young companies 
that have very modest turnover, no full-time 
employees but major growth potential.

Roslin Cells for example was founded in 2006 but 
has grown rapidly to become a world leader in the 
isolation of new clinical grade undifferentiated 
stem cells for use in research and therapy.  
Although the company operates on a not for 
profit basis, with any surplus revenues being 
reinvested into stem cell research, it now has an 
annual turnover of £1.3 million and employs 19 
people.  

At the other end of the spectrum is Well Cow, a 
young company that is dedicated to becoming 
the world-leader in developing automated 
technology for improving the management 
of dairy herds.  The company proposition is 
based on the exploitation of two world first 
technologies, which enable the dietary health of 
cattle herds to be monitored and early indications 
of problems that will adversely affect milk yields 
to be identified.   At present the company has a 
turnover of around £150,000 but it is believed to 
have the potential to achieve turnover of up to £1 
million over the next few years.

The combined turnover of spinout companies 
from The Roslin Institute is currently £3.6 million 
and they employ 48 people.  None of these 
companies would have existed if it were not for 
The Roslin Institute and intellectual property 
created by the scientists who work there.  All of 
the impact generated by these companies can 
therefore be attributed to The Roslin Institute.

The GVA of spinouts from The Roslin Institute 
can be estimated by applying a turnover to 
GVA assumption to the additional turnover 
and employment generated.   The effects of 
subsequent spending rounds are then accounted 
for by applying appropriate multipliers.

In this way it is estimated that The Roslin 
Institute’s spinout companies generate £3.5 
million additional GVA for the UK economy 
each year and support 78 jobs.  This impact is 
presented in Table 3.1.

Table 3.1: Impact associated with The Roslin Institute spinouts

Scotland UK

GVA (£) 3,213,234 3,480,420

Employment (ftes) 73 78 

Source: BiGGAR Economics Impact Model 
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3.4  SUPPORTInG ThE LIFE 
SCIEnCE SECTOR
In 2010 it was estimated that Scotland’s life 
sciences sector employed more than 32,000 
people and contributed more than £3.1 billion 
to the Scottish Economy.9  A separate study 
undertaken in 2010 also found that the Scotland 
has the highest rate of life sciences start-ups per 
capita in the UK (2004-2009)10.  Importantly, this 
report also found that the strength of the various 
life science clusters across the UK was highly 
correlated with the life science research strength 
of local universities.  

Academics at The Roslin Institute make an 
important contribution to the UK’s research 
strength in animal sciences by publishing 
scientific papers and working with industry. 
Edinburgh’s Royal (Dick) School of Veterinary 
Studies, with which The Roslin Institute is 
incorporated, was for example ranked as the top 
veterinary school in the UK in the 2008 Research 
Assessment Exercise. This does not however fully 
capture the contribution The Roslin Institute 
makes to the UK’s research strength.    

One of the reasons that the UK’s animal sciences 
research impact is so high is because it is 
amplified by the geographical concentration of 
the sector.  Geographical concentration means 
that scientists from neighbouring companies 
and institutions have more opportunities to 
learn from each than they would if they were 
physically isolated.  This ‘cluster’ effect means 
that the impact of research undertaken by any 
particular organisation is likely to be greater 
than it otherwise would be simply because of 
the co-location of several similar companies 
and organisations.  The Roslin Institute has 
played an important role in bringing about this 
geographical concentration and as such has 
helped to ensure that the Scottish sector is more 
than the sum of its parts.

The Roslin Institute has helped to develop a 
successful cluster in Scotland by helping to 
attract companies to the area that are keen 
to be associated with The Roslin ‘brand’ and 
international reputation and by providing physical 
space for life-science companies at the Roslin 
BioCentre.

9 Life Sciences Scotland (January 2011), Scottish Life Sciences 2010 Review.
10 Crocker G, UK Life Science Start Up Report 2010, BioCity Nottingham Ltd.
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3.5  ROSLIn BIOCEnTRE
The Roslin BioCentre was established in 1999 to 
provide a location for biotechnology companies 
in the south east of Scotland.  It is now home 
to 22 companies.  (This includes the spinout 
companies described above so the impact of 
these companies is excluded here.)

Tenants at the Roslin BioCentre were asked 
to provide information about their turnover 
and employment for this study.  Seven tenants 
responded and these tenants had a combined 
turnover of £14.7 million and employed 105.5 
employees.  This equates to an average of £2.1 
million turnover and 15 employees each.  By 
assuming that the turnover and employment in 
the companies that did not provide information 
is similar to those that did, it can be estimated 
that the total turnover of tenants at the Roslin 
BioCentre amounts to £31.5 million and that these 
companies employ around 226 people.

The Roslin Institute is a key factor in the decision 
of many current tenants to locate in the BioCentre.  
Companies, particularly young ones that are trying 
to establish themselves in the highly competitive 
global biotechnology market, are keen to be 
associated with the Roslin brand because of its 
global profile and excellent reputation.  Co-

location with The Roslin Institute also enables 
tenants to become part of the wider animal health 
community that exists in Midlothian.

Evidence from existing tenants also suggests 
that being located at the Roslin BioCentre 
enables companies to realise impressive rates of 
growth.  A tenant survey for example shows that 
average employment in Roslin BioCentre tenant 
companies grew by 41% over the course of the 
past 12 months and by 84% since they moved in11.  

For these reasons, the economic activity 
generated by Roslin BioCentre tenants can be 
considered additional to the Scottish economy.  
It is however also important to consider whether 
this activity could have occurred at the expense 
of other activity elsewhere – i.e. to what extent 
displacement may have occurred.  

When the Roslin BioCentre was built, demand for 
the type of space provided exceeded available 
supply in Midlothian so it is unlikely that tenants 
would have been able to locate elsewhere 
in the area if space had not been available at 
the BioCentre.  In 2011, occupancy rates for 
similar space elsewhere in Midlothian remain 
high which suggests that the situation has 
not changed significantly and that companies 

11 Edinburgh Science Triangle (2010), EST Tenant Survey.
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considering locating in Midlothian are unlikely 
to be considering more than one alternative in 
the area.  This is confirmed by the high level of 
collaboration, which exists between science parks 
in the area.  For these reasons, it was assumed that 
no activity occurs at the expense of neighbouring 
science parks.

As there is a greater choice of similar 
accommodation across Scotland and the rest 
of the UK, it is likely that displacement will be a 
factor at these geographies.  A previous economic 
impact study of The Roslin Institute found that 

63% of the activity of Roslin BioCentre tenants 
was additional to the Scottish economy. 

It is assumed that additionality at the UK 
level would be even lower since prospective 
tenants would have even more alternative 
accommodation options available to them than 
in Scotland.  If the Roslin BioCentre secures a new 
tenant, this could be at the expense of another 
science park elsewhere in the UK.  For this reason, 
it is assumed that 50% of activity from non-
spin-out tenants is additional to the UK.  These 
assumptions are presented in Table 3.2.

Table 3.2: Deadweight and Displacement of Tenants of Roslin BioCentre

Scotland UK

Displacement 63% 50%

Additional turnover attributable to The Roslin Institute 19,845,000 15,750,000

Additional employment attributable to The Roslin Institute 142 113

Source: BiGGAR Economics Assumption based on consultations 

After accounting for the effects of displacement 
and deadweight, £15.8 million of the turnover 
generated in the UK by Roslin BioCentre tenants 
and 113 of the jobs supported can be attributed 
to The Roslin Institute.  At the Scottish level the 
additional turnover and employment is greater 
because if the Roslin BioCentre did not exist then 
it is likely that some of these companies would 
have located elsewhere in the UK instead.  

The GVA of BioCentre tenants can be estimated 
by applying a turnover to GVA assumption to the 
additional turnover and employment generated.   
The effects of subsequent spending rounds are 

then accounted for by applying appropriate 
multipliers.

In this way it is estimated that BioCentre tenants 
generate £15.3 million additional GVA for the UK 
economy each year and support 185 jobs. The UK 
impact is less than the Scottish impact because if 
the Roslin BioCentre did not exist then it is likely 
that some of these companies would have located 
elsewhere in the UK instead.  The figure is not 
zero because it is assumed that being co-located 
with The Roslin Institute contributes to company 
growth.

Table 3.3: Impact Associated with Roslin BioCentre

Scotland UK

GVA (£)  17,853,164 15,347,367

Employment (ftes)  218 185 

Source: BiGGAR Economics Impact Model 
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3.6 SKILLED wORKFORCE 
The Roslin Institute provides training to 
researchers in the animal biosciences sector, 
many of whom go on to work in industry.  The 
Roslin Institute currently has 134 PhD students.  
The Institute has also developed and runs a 
one-year MSc in Animal Biosciences, which trains 
around 8 students per year. As the result of the 
training provided by The Roslin Institute there 
will be a greater capability to increase agricultural 
productivity, reduce animal disease and ultimately 
improve food security and human health.  

These future researchers also enable the UK to 
have a leading cluster of animal biosciences 
activity since some of these students will work in 
industry and in other research institutions.  The 
availability of these highly skilled post-docs helps 
to both attract industry to invest in the UK and 
maintain existing UK based animal biosciences 
companies.

The future impact of MSc and PhD graduates can 
be estimated by considering ‘graduate premium’ 
effects, which seek to estimate the proportion of 
future earnings that can be attributed to a level 
of qualification; this is an approach that has been 
used in the higher education sector12.

From an individual’s perspective there may be 
no net gain in lifetime earnings associated with a 
postgraduate qualification, across all disciplines, 
since any effect from higher salaries can be offset 
by the opportunity cost of the time out of the 
workforce taken to study.  However, from the 
perspective of industry, the graduates will be 
essential to future competitiveness, particularly as 
emerging technologies, such as increased use of 
genome based selection and genetic engineering 
become common practice.

A graduate premium associated with Roslin 
post-graduates of £143,000 has been used.  No 
graduate premium data for the animal biosciences 
sector is available so this has been derived by 
adjusting the graduate premium from another 
sector where high-level skills are important 
(engineering) to take account of the high GVA per 
employee in the animal biosciences sector13.

This graduate premium has been applied to one 
year’s graduates.  A 2012 study of the University 
of Edinburgh showed that 63% of graduates 
remained in Scotland after graduating and 91% 
remained in the UK.  These proportions were 
applied to the total graduate premium to obtain 
an estimate of how much of this is retained in 
each of the study areas.  In practice, because 
Scotland hosts one of the largest groups of animal 
biosciences researchers in Europe, the proportion 
of the graduate premium retained in Scotland 
could be higher than this.

This provides an estimate of lifetime additional 
productivity of MSc/PhD graduates.  However, 
this level of benefit can be expected each year as 
additional cohorts of students graduate and will 
grow if postgraduate student numbers grow.

On this basis, one year of Roslin Institute 
graduates is estimated to contribute £6.9 million 
GVA to the Scottish economy and £9.8 million 
GVA to the UK economy.  

For the reasons stated above, this is an 
underestimate of these graduates’ impact as 
their work will support the impacts identified 
elsewhere in this report.

12 See for example, Department of Business, Innovation and Skills, The Returns to Higher Education Qualifications, 2011
13 Estimated using the financial accounts of two key companies where graduates of The Roslin Institute work, Genus and Aviagen.

Table 3.4: Impact Associated with one-year’s PhD graduates (£m GVA)

Scotland UK

GVA (£) 6.9 9.8

Source: BiGGAR Economics Impact Model 
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3.7 POLICY AnD REGULATIOn
The public benefits of research undertaken by 
The Roslin Institute include better public policy 
and improved regulation.  These impacts are 
achieved by scientists from The Roslin Institute 
participating in groups and committees convened 
to inform the development of policy and 
regulation. On occasion, scientists from The Roslin 
Institute have also been called upon to provide 
objective evidence in the courts.   

In 2003 for example, the animal welfare charity 
Compassion in World Farming brought a case in 
the High Court in London against the Department 
for Environment, Food & Rural Affairs (DEFRA).  
The case challenged the lawfulness of feeding 
practices used throughout the broiler production 
industry and if successful, would have meant 
the end of intensive broiler production in the 
UK. Scientists at The Roslin Institute provided 
evidence for the Judicial Review that was central 
to the Judges decision to rule in favour of 
DEFRA.  This decision assured the continuation of 
intensive broiler production in the UK.

Other examples of such contributions include:

 scientists from The Roslin Institute were •	
able to demonstrate that chicken beaks are 
innervated, which has informed debate on 
the practice of beak trimming and whether a 
ban should be implemented in the UK;

the European Network for Understanding •	
and Combating Porcine reproductive and 
respiratory syndrome (EuroPRRSnet) – 
PRRS is a potent viral disease that affects 
pigs.  Scientists from The Roslin Institute 
established EuroPRRSnet, which involves 23 
research institutions from across Europe, to 
reduce the impact of PRRS by developing 
a network to co-ordinate and strengthen 
European research efforts;

Department of Health Committees – •	
scientists from The Roslin Institute are 
currently helping to evaluate steps that could 
be taken to ameliorate the effects of vCJD 
transmission through blood products.  In the 
past, staff have informed guidelines issued by 
the Department of Health on the sterilisation 
of surgical equipment;

evidence based policy – a scientist from The •	
Roslin Institute was one of an eight strong 
scientific group that provided the scientific 
evidence base to inform the government’s 
policy on the control of Bovine Tuberculosis;

the European Food Safety Authority (EFSA) •	
working group – scientists from The Roslin 
Institute have advised on broiler welfare and 
contributed to the published scientific report 
that now informs  EU legislation; and

FABRE Technology Platform – The Roslin •	
Institute played a key role in establishing the 
FABRE TP, which brings together a wide range 
of interested parties from across Europe.  In 
2006, FABRE-TP produced a vision paper 
that sets out how livestock breeding might 
develop in over the next 20 years.   To date, 85 
organisations have committed to the vision, 
which has been officially recognised by the 
European Commission.
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One of The Roslin Institute’s most significant 
contributions to the economic performance 
of the UK is the improvements it has helped to 
bring about in agricultural productivity.  Many of 
these benefits have arisen as a result of advances 
in selective breeding techniques for production 
animals over the past 50 years.  This section 
quantifies the annual contribution made by The 
Roslin Institute in this area and then looks at how 
on-going activity will continue to add to this in 
the future.  

4.1 SELECTIVE BREEDInG
Since 1960, global meat production has more 
than trebled, milk production has nearly doubled 
and egg production has increased by nearly four 
times14.  Worldwide, animal product consumption 
is expected to continue to grow by around 7% 
per annum over the next decade and to keep 

rising for the next 15-20 years15 thereafter.  Much 
of this increase will be in developing countries.  A 
large part of this increase has been made possible 
because of increased productivity per animal, 
which in turn was brought about by genetic 
improvement mainly in broiler, egg, pork and milk 
production.  These productivity improvements 
arise because of genetic selection that helps to:

bring about general productivity gains •	
resulting from animals displaying desirable 
genetic traits; 

reduce incidence of disease within a •	
population of animals; and

improve feeding efficiency by increasing the •	
weight of meat that can be produced per kilo 
of feed. 

The scale of productivity increases achieved is 
illustrated in Table 4.1.

Table 4.1: Productivity improvements in pigs, chickens and cows 1960s - 2005

Performance

Species Trait 1960s Present % change

Pigs

Pigs weaned/sow/year 14 21 50%

% lean meat 40% 55% 37%

Feed conversion ratio 3.0 2.2 27%

Broilers

Days to 2 kg 100 40 60%

% breast meat 12 20 67%

Feed conversion ratio 3.0 1.7 43%

Layers
Eggs/year 230 300 30%

Eggs/t of feed 5,000 9,000 80%

Cows Milk production (kg) 6,000 10,000 67%

Source: Van der Steen, Prall&Plastow (2005), Journal of Animal Science 83, E1-E8.

4 AgRICULTURAL PROdUCTIvITy

14 Speedy, Andrew W (2003), Global Production and Consumption of Animal Source Foods, the American Society for Nutritional 
Sciences.

15 Fabre Technology Platform (2006), Sustainable Farm Animal Breeding and Reproduction; a Vision for 2025.
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Genetic and Genomic Technologies
In order to understand the scale of the impact 
that The Roslin Institute has on the food and 
agricultural sectors, it is first necessary to 
distinguish between two different activities in 
animal breeding programmes;

the generation of genetic improvement by •	
selecting animals based on their estimated 
breeding value for the relevant traits; and

the dissemination of superior genetic •	
material from the nucleus animals to the 
commercial population. 

The Roslin Institute has a long history of world 
leading research in both of these areas and many 
of the techniques that are now used in breeding 
programmes around the world are the result of 
this research.  

Genetic improvements are generated in a small 
fraction of the population (referred to as nucleus 
animals). In pigs and poultry, closed nucleus 
schemes are generally used in which nucleus 
animals are kept on a small number of farms 
and only animals from these nucleus farms 
contribute to genetic improvement of the nucleus 
population. 

This hierarchy is best illustrated using the global 
poultry industry (see Figure 4.1).  Europe is the 
main source of the world’s poultry breeding 
stock and it is estimated that in 2010 just three 
groups of primary breeders accounted for around 
90% of the layers, broilers and turkeys produced 
annually16. The pork sector also has a pyramidal 
structure but the level of concentration is less 
than in the poultry industry.

Figure 4.1: Structure of the global poultry industry
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Source: Aviagen, modified from DTZ, the Economic & Social Impact of the Institute for Animal Health’s Work on Avian Infectious Diseases

16 Nimbkar C & Arendonk J (December 2010), Recent Trends in the Global Organisation of Animal Breeding, Paper for the International 
Technical Expert Workshop held at Wageningen, The Netherlands on 8-10 December 2010
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The first key step in successful implementation 
of genetic and genomic techniques is the 
identification of genetically superior animals.   
Historically this has been done through 
observation but research undertaken by The 
Roslin Institute has led to the development of a 
new technique that enables scientists to predict 
genetic merit through the use of single nucleotide 
polymorphism (SNP) arrays.  The use of SNP arrays 
is now being applied to both trait improvement 
through genomic selection in livestock and 
disease risk prediction in humans.

Applications of genomic selection currently have 
the greatest quantifiable impacts in dairy cattle 
and poultry breeding. In dairy cattle breeding, 
a multi-million dollar international industry, 
genomic selection is now standard practice and 
it is believed to have doubled rates of genetic 
progress and reduced the cost of breeding 
programmes.  As illustrated in Table 4 1, the 
efficiency of milk production has increased by two 
thirds since the 1960s and much of this increase 
is believed to be attributable to improvements 
in genetic selection.  Recent implementation of 
genomic selection will further accelerate this rate 
of improvement.

Improvements in poultry breeding have also been 
significant. These benefits have been achieved 
quickly because of the rapid multiplication of 
stock in the poultry breeding industry where, 
in just four years, a single male bird can be the 
great great grandparent of around 50 million 
birds.  Small improvements in the precision with 
which superior birds are identified in the breeding 
nucleus can therefore quickly result in huge 
benefits for consumers.  A case study of The Roslin 
Institute’s work with Aviagen, one of the world’s 
main poultry breeding companies, is provided 
below.

Other examples of work undertaken by The Roslin 
Institute that has contributed to agricultural 
productivity improvements in the UK and further 
afield are provided in the case studies below.



The Roslin Institute is working in collaboration with Aviagen, one of the world’s 
main poultry breeding companies, to develop new selection tools that could 
make a significant contribution to global food security.

Aviagen breeds pedigree lines 
of chickens for a global market 
with its genetics responsible 
for a significant proportion of 
the world’s poultry production 
industry. This means that 
selection decisions taken in 
Aviagen’s breeding programmes 
have global impact. 

The Roslin Institute has a close relationship with Aviagen 
at several levels. Many of the senior staff at Aviagen were 
trained at the University of Edinburgh and The Roslin 
Institute. Staff from The Institute provide advice to Aviagen 
on genomics research and one member of staff is a member 
of the company’s genomics advisory committee. As well as 
developing research projects with Aviagen, The Institute 
provides a reliable and timely genotyping service for the 
implementation of genomics selection.  

POULTRy BREEdINg

CASE STUdy
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Recent research has built upon the publication of the Chicken 
genome in 2003, which The Institute was a major contributor 
to. The development of more advanced DNA analysis tools 
means that it is now possible to do genomic selection using 
dense DNA markers and Aviagen are currently using a dense 
DNA marker chip in their breeding programmes that was 
developed as part of a BBSRC-funded collaboration with The 
Roslin Institute.  

Research is continuing to deepen the application of these 
techniques, and a target of current research is to make a 
step change in the ability to select birds for improved feed 
efficiency – that is the number of kilos of animal feed required 
to produce a kilo of poultry meat. Although the results of 
this technology have yet to be realised, it has been estimated 
that it could improve the annual rate of improvement in feed 
efficiency of Aviagen broiler chickens by between 20% and 
40%.  The impact of this could to amount to more than £10 
million per year in feed savings by 202517.  The wider impact 
of this is that it will be possible to feed more people using the 
same amount of land, which will contribute to global food 
security.

However the benefits from this research are wider still as it 
is estimated that feed accounts for 80%-97% emissions from 
broiler production, so improving feed efficiency also has 
positive impacts on the environment.  Using shadow carbon 
pricing, it is estimated that these returns could amount to 
more than £14 million per year by 202218 .  

16 Technology Strategy Board (October 2010), Boosting Global Food Security 
(Knowledge Transfer Network case study).

18  Project application (August 2009), Development of new tools for genetic 
selection for a sustainable poultry industry.



The Roslin Institute has helped the UK’s leading salmon breeding company 
to breed fish that are resistant to a disease that previously cost the industry 
between £5 and £10 million per year.  The economic impact of this amounts to 
£26.4 million GVA and 750 jobs across the UK.

ThE InDUSTRY
Around 90% of marine aquaculture in the UK occurs 
in Scotland, which is currently the largest producer 
of farmed Atlantic salmon in the EU and third largest 
in the world.  The industry employs more than 1,500 
people, has an estimated value of almost £0.6 billion 
and accounts for over one-third of the value of 
Scotland’s food exports.

ThE ChALLEnGE
Farmed salmon are usually kept in cages tethered 
to the seabed.  This makes it very difficult to control 
exposure to disease and means that infectious 
diseases are a major challenge for the industry.  
Infectious Pancreatic Necrosis (IPN) is a highly 
contagious viral infection that affects young fish.  
The disease currently costs producers in the UK 
between £5 and £10 million a year.  The cost of the 
disease relates to the cost of eggs and smolts that die 
prematurely from IPN but the potential value of these 
fish if they reached maturity would be much higher 
than this.  This means that the revenue that could be 
generated by reducing IPN would be much higher 
than the cost of the disease.

ThE SOLUTIOn
The Roslin Institute started 
working with Landcatch, the UK’s 
premier aquaculture breeding 
company, in 2003.  In 2007, the 
scientists identified a major gene 
that influences resistance to 
IPN.   Landcatch has since used 
this to select IPN resistant fish for 
its elite and commercial salmon 
populations.  It is expected that it 
will take around eight years (two 
generations) for IPN resistance to 
become fully established in the 
populations but that once this is 
achieved, IPN mortality will be 
reduced to negligible levels.

“IPN is no longer regarded as the 
problem it used to be by industry 
because people know that we 
have a genetic solution now.”

Alan Tinch, Director of Genetics, 
Landcatch Natural Selection.

dISEASE RESISTANCE IN SALMON

CASE STUdy
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ThE IMPACT
It is estimated that the potential value of fish lost to IPN 
(if the smolts that succumb to the disease were to make it 
to market) amounts to around £150 million per year and 
that uptake of the technology across the industry might 
be around 25%.  This means that once IPN resistance has 
become fully established, the industry could generate an 
additional £37.5 million sales revenue each year.  Once 
multiplier effects have been taken into account, this equates 
to an economic impact of £26.4 million GVA and 750 jobs 
across the UK.  As Landcatch also supplies eggs and smolts 
to the global salmon farming industry, similar impacts are 
expected overseas. None of this would have been possible 
without The Roslin Institute and BBSRC funding.  

As well as applying the technology to their own salmon 
populations, Landcatch is also licenced to undertake genetics 
tests for IPN resistance on behalf of other aquaculture 
companies around the world.  Responsibility for these genetic 
tests lies with Landcatch Genetic Services Team in Stirling.  
This team grew out of the genetic technology developed and 
used in the Landcatch breeding programme and now directly 
employs 5 staff.  

wIDER IMPACTS
As well as generating significant economic impacts for the UK 
economy, this work has also helped to:

 Support fragile rural communities – salmon farming •	
is heavily concentrated in the Scottish Highlands and 
Islands and provides employment in some of the 
remotest communities in the UK.  Severe outbreaks of 
IPN are potentially devastating for such communities;

 Reduce the ecological impact of salmon farming - IPN is •	
an infectious disease that affects both wild and farmed 
salmon; and

 Develop strategies for tackling other diseases - In 2011 •	
Landcatch embarked on a new project involving The 
Roslin Institute to develop a genomic tool that will be 
used to select salmon with increased resistance to sea 
louse infestations.

Source: BiGGAR Economics calculations based on consultation with LNS and  
scientists at The Roslin Institute



E. coli induced diarrhoea costs pig farmers in the UK up to £3.7 million each year.  
Jointly with a research group in Denmark, The Roslin Institute has developed a 
genetic test that is now being used by pig breeding companies around the world 
to select animals that are not susceptible to a strain of E. coli induced diarrhoea 
called swine dysentery.  This could significantly reduce the cost of the disease to 
the UK economy.

ThE ChALLEnGE
Swine dysentery first emerged as a problem in 
the 1920s and caused major losses in pig raising 
countries around the world until methods of 
control were developed in the 1970s and ‘80s.  
In recent years there has been a resurgence 
of Swine Dysentery in the UK and other pig 
producing countries.  This has mainly been 
because of an increase in outdoor units and the 
ability of the bacteria to survive outdoors.  

According to DEFRA, the disease remains 
one of the four most important conditions 
affecting pig farmers in the UK today.  The 
high cost of disease is associated with 
mortality, morbidity, reduced growth rates, 
poor feed conversion efficiency and costs of 
continual in-feed medication.

E-COLI IN PIgS

CASE STUdy
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ThE SOLUTIOn
Research into the genetic characteristics linked to the 
susceptibility of young pigs to E. coli induced diarrhoea 
began in the mid-1980s.  The research was undertaken by an 
international team of researchers including scientists from 
The Roslin Institute, who were able to identify and patent a 
method of detecting resistance to enterotoxigenic E. coli in 
pigs.  The patented test has since been licensed to a number 
of gene analysis service providers for the pig breeding 
industry in Europe (Netherlands) and in Australia enabling pig 
breeders to use it to select animals that are not susceptible to 
E. coli induced diarrhoea.

ThE IMPACT
In 2011 the UK pig herd consisted of more than 4.4 million 
animals.  Estimates of the prevalence of the disease vary from 
between 10% and 33% and it is believed that approximately 
25% of piglets with diarrhoea have relevant E. coli present.  
According to recent estimates, pig producers in the UK could 
be losing between £4 and £10 per pig due to reduced growth 
rates. 

If implemented in the UK herd, the approach developed by 
The Roslin Institute and its partners could reduce the cost 
to the UK economy of E. coli induced diarrhoea in pigs by 
between 80% and 90%.   This amounts to a total saving of 
between £0.4 million and £2.9 million per year for the UK pig 
farming industry, of which up to £0.4 million could be directly 
attributed to The Roslin Institute.
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The second key step in the application of genetic 
and genomic techniques is the optimal utilisation 
of genetically superior animals. To achieve this, 
breeding organisations face a trade-off.  This 
involves maximising the genetic gain from a 
particular trait – for example a cow that produces 
more milk or a pig with a lower proportion of 
body fat – while simultaneously seeking to 
minimise inbreeding and maintain existing 
positive attributes of traits as well as sufficient 
variability in these traits for future selection. 

Nearly all major breeding programmes in the 
intensive breeding industries (pigs, poultry, 
salmon) resolve this trade off through the 
application of optimal contribution theory (OCT), 
which was developed by scientists at The Roslin 
Institute.  In order to apply OCT, it is necessary 
to perform a complicated series of calculations.  
Scientists at The Roslin Institute also developed an 
algorithm that enabled these calculations to be 
performed quickly and accurately, giving breeders 
a reliable way of implementing OCT.  This 
technology is now the standard approach used by 
breeding companies around the world.

The impact of OCT may be illustrated through 
interactions with Genus, which runs the world’s 
largest pig breeding programme.  The Roslin 
Institute began working with Genus in 1999 
and helped the company to implement OCT in 
2003, through the placement of a Genus scientist 
within the Institute. The theory has remained 
fundamental to their breeding programme 
ever since and is used to optimise selection and 
matings on a weekly basis on four continents.  
Improvements to the breeding programme 
have been assessed using software developed 
with the assistance of The Roslin Institute.  Over 
54 million piglets have now been registered 
on the database, which represents a significant 
proportion of the world supply of pig meat.
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4.2 VALUE OF AGRICULTURAL 
PRODUCTIVITY IMPROVEMEnTS
A report undertaken in 2006 by the Fabre 
Technology Platform, estimated that the annual 
economic gain across Europe from the genetic 
selection of animals expressing desirable genetic 
traits was around 1.5% of the economic value of 
EU farm animal production19.  This was described 
in the report as a ‘conservative’ estimate which 
excluded the benefit from sale and export of 
breeding stock.   The total value of productivity 
gains that are attributable to genetic selection 
can therefore be estimated by multiplying the 
total value of livestock production in any given 
year by 1.5%.  A conservative estimate is that 
approximately one third of these gains are due 
to scientific innovation and the remaining two 
thirds can be attributed to traditional selection 
techniques.

There are a number of research institutions 
elsewhere in the world that undertake similar 
research to The Roslin Institute as well as scientists 
employed directly by commercial animal 
production companies.  For this reason it would 
be unrealistic to attribute all of this impact to The 
Roslin Institute.  

Given the scale of activity at The Roslin Institute, 
the quality of research undertaken and 
revolutionary nature of some of the discoveries 
made it is however reasonable to assume that 
the Institute is at the very least an important 
contributor.  Consultations undertaken to inform 

this study suggest that, in the field of poultry 
genetics, more than half of the research effort that 
has gone into recent productivity improvements 
has been undertaken in house.  Of the external 
inputs received, up to 20% can be attributed 
to The Roslin Institute.  This implies that the 
contribution made by The Roslin Institute equates 
to around 10% (i.e. 20% of 50%).

Although these figures do relate specifically to 
recent advances in genomic technology, poultry 
genetics has been a particularly important part 
of genetic agricultural improvement over the 
past few decades so it is appropriate to assume 
that past improvements have been of a similar 
magnitude.  The contribution that The Roslin 
Institute makes at the European and worldwide 
levels is likely to be smaller.  For the purposes of 
this analysis it is assumed that these contributions 
amount to 2.5% and 0.5% respectively.

Marginal Productivity Improvement
From the preceding discussion it can be estimated 
that the additional annual gain in agricultural 
productivity that can be attributed to The Roslin 
Institute in any given year amounts to 0.05% of 
the total value of agricultural production in the UK 
(i.e. 10% X 33% X 1.5%).  In 2011 the total value of 
livestock production in the UK amounted to just 
over £10.5 billion.  Applying these assumptions to 
this value implies that in 2011, The Roslin Institute 
generated an additional genetic gain amounting 
to £5.3 million.  This calculation is described 
below:

Table 4.2 – Marginal increase in agricultural productivity in the UK in 2011

Assumption Value Impact

Value of livestock production in 2011 £10.5 billion

Productivity gain due to genetic selection 1.5% £158 million

Genetic selection improvement due to scientific 
innovation

33% £53 million

Total impact attributable to The Roslin Institute 10% £5.3 million

19 Fabre Technology Platform (2006), Sustainable Farm Animal Breeding and Production, A vision for 2025.
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It is however important to note that this does 
not represent the entire agricultural productivity 
impact generated by The Roslin Institute in 2011 
but only the marginal additional increase realised 
in 2011.  

The nature of agricultural productivity 
improvement is permanent and cumulative.  This 
means that gains realised in one year will be 
realised again in each subsequent year as each 
new technological innovation is reapplied to 
successive generations of livestock.  On-going 
research means that the number of innovations 
is continually increasing, causing the total 
cumulative impact each year to increase.  

In order to calculate this impact, it is therefore 
necessary to include all the marginal increases 
that have been generated by innovations 
introduced in prior to 2011.  To do this it is 
necessary to consider the historic value of 
agricultural production in the UK and around the 
world.

Cumulative Productivity 
Improvement 
The Food and Agriculture Organisation (FAO) 
maintains records of the value of agricultural 
produce around the world.  Those relevant to this 
analysis are summarised in Table 4 3.  For ease of 
comparison, these data are presented in terms of 
constant 2004-2006 US$million.

Table 4 3: Total value of livestock production 1961-2010 (constant 2004-2006 US$)

Produce world Europe UK

Cow milk, whole, fresh  6,210,873 2,909,580 23,6288

Goat milk, whole, fresh  145,611 48,524 n/a

Hen eggs, in shell  1,523,425 463,291 33,770

Indigenous Cattle Meat  6,198,126 1,786,295 159,226

Indigenous Chicken Meat  2,338,317 469,083 55,202

Indigenous Duck Meat  124,524 27,963 3,575

Indigenous Geese Meat  74,234 9,654 678

Indigenous Goat Meat  291,568 25,163 n/a

Indigenous Pigmeat  4,825,952 1,708,029 90,185

Indigenous Sheep Meat  871,708 224,096 41,359

Indigenous Turkey Meat  206,620 76,815 14,869

Other bird eggs, in shell  317,122 3,921 341

Sheep milk, whole, fresh  157,371 95,975 n/a

Total  23,285,451  7,848,389 635,493 

Source: FAO



34

ECONOMIC IMPACT OF THE ROSLIN INSTITUTE

DEFRA does not publish these statistics for 
Scotland however it does publish an annual 
agricultural census which includes a breakdown 
for the constituent parts of the UK.  Using these 

statistics it is possible to determine the proportion 
of the total population of each species that live in 
Scotland.  This is summarised in Table 4.4.

Table 4.4: Livestock population by species in Scotland 

Species Scottish Population UK Population
% of Population in 

Scotland

Pigs 389,995 4,440,631 9%

Poultry 14,526,394 163,551,155 9%

Cattle 1,803,937 9,933,437 18%

Sheep 6,801,134 31,633,968 21%

Total 23,521,460 209,559,191 11%

Source: DEFRA (2011), Agricultural census

Overall these data suggest that 11% of the 
population of agricultural animals in the UK 
live in Scotland.  The value of Scottish livestock 
production can be estimated by applying this 
proportion to the total value of the UK market.  

Converting these figures into pounds and 
inflating them to current values suggests that the 
total value of livestock production between 1961-
2010 amounted to around £17.7 trillion around 
the world, £6.0 trillion across Europe, £0.5 trillion 
in the UK and £54 billion in Scotland20.

The cumulative value of agricultural productivity 
improvements generated by The Roslin Institute 

can be calculated by undertaking the calculation 
described in Table 4.2 for each year since 1961 
and adding the results together.  

In this way it can be estimated that in 2011 the 
agricultural productivity improvement generated 
by The Roslin Institute amounted to:

 £1.3 billion around the world;•	

 £1.0 billion in Europe;•	

 £0.2 billion in the UK; and•	

 £22.3 million in Scotland.  •	

20 Based on the average exchange rate for January 2013 of £1 = $1.61 and total inflation of 22.5%.
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4.3 FUTURE PRODUCTIVITY 
InCREASES
The impact calculated in the previous section is 
an annual impact, the value of which will increase 
in each successive year as the impact of on-going 
research is realised.  The rate of increase at the 
UK level is currently estimated to be around £5 
million each year. 

Scientists at The Roslin Institute are engaged 
in a wide range of research that is expected to 
continue to add to this impact in the future.  An 
example of this work is research that is currently 
being undertaken into osteoporosis in laying 
hens.

Osteoporosis is an important disease affecting 
egg-producing hens because of the amounts of 
calcium required to produce eggshells.  Research 
undertaken by The Roslin Institute has shown that 

 

inadequate nutrition can exacerbate osteoporosis 
in laying hens and that this could be partially 
alleviated by improved nutrition.  This led to 
recommendations to use higher proportions of 
limestone granules in the diets of laying birds. 
More recent research, undertaken in collaboration 
with Lohmann Tierzucht, demonstrated genetic 
variation in osteoporosis and bone strength 
and subsequently identified genetic markers for 
increased resistance to osteoporosis.  It is hoped 
that this could allow breeders to select breeding 
hens that are less susceptible to bone fractures 
without affecting laying performance.

Examples of some of the other areas of work 
that are expected to generate further marginal 
increases in the future are provided in the case 
studies below.



The ARK-Genomics Centre for Comparative and Functional Genomics has a 10-
year track record as a national facility, providing leading-edge genomics services 
and technologies that UK academia and companies would not otherwise have 
access to. 

ARK-Genomics is a high-throughput technology 
laboratory focused on studies of genome structure and 
genetic variation, gene expression and gene function.  
Services include DNA sequencing, microarrays and gene-
chips, genotyping and bioinformatics.  In January 2013 
an investment of more than £1.1 million from BBSRC 
in new facilities was announced.  The ARK-Genomics 
operating model includes working in collaborative 
academic research teams and providing outputs for use 
in commercial labs and it works with a network of more 
than 1,000 individuals in more than 500 departments 
and companies.

ARK-Genomics is operating in 
rapidly growing markets.  The 
global market for sequencing 
products was around $3.3 billion 
in 2011 and is forecast to grow 
to $6.6 billion by 201621.  The 
biochips market is expected to 
grow even more rapidly, from 
$3.9 billion in 2011 to $9.6 billion 
by 201622.

ARk-gENOMICS

CASE STUdy
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The infrastructure required to provide these services would 
be expensive to replicate and it takes years to establish the 
necessary protocols, management systems and reputation.  
ARK-Genomics has therefore become established as an 
important national facility for the animal biosciences and 
wider UK life sciences sector.  This applies to growing UK 
companies and also helps to anchor breeding companies in 
the UK, by providing access to essential facilities.

The technology and services provided by ARK-Genomics has 
applications that include the discovery of genetic markers 
and genes associated with genetic resistance to disease and 
with increased productivity.

ARK-Genomics has worked with breeding companies such 
as Aviagen and Hy-Line and technology providers such as 
Illumina and Affymetrix, who have launched high-density 
SNP chips and arrays, based on work done at The Roslin 
Institute.  The economic value of this will be generated 
as these chips and arrays become recognised as industry 
standards.  The ultimate benefits will be realised by providing 
breeding companies with the tools they require to use 
genomics for selective breeding to reduce the incidence of 
disease and improve agricultural productivity.

ARK-Genomics has also worked with a range of SMEs.  For 
example, work with Roslin-based Ingenza on sequencing 
yeast strains provides a more efficient and rational approach 
to understanding why some strains produce more ethanol, 
an approach that has applications in the development of 
biofuels.

Other benefits associated with ARK-Genomics include 
training the new generation of scientists in the latest 
genomics technologies.  

21  Source: BCC Research (March 2012), DNA Sequencing: Emerging Technologies and Applications.
22  Source: BCC Research (August 2011), Global Biochip Markets: Microarrays and Lab-on-a-Chip.



Scientists at The Roslin Institute have developed genetically modified chickens 
that do not transmit avian influenza virus to other chickens.  This has the 
potential to stop bird flu spreading within poultry flocks and could reduce 
the risk of bird flu epidemics leading to new flu virus epidemics in the human 
population.

ThE ChALLEnGE
Avian Influenza, or bird flu is an infectious viral 
disease that affects birds but which can be 
transmitted from birds to people.  The H5N1 
strain of this virus first infected humans in 1997 
during a poultry outbreak in Hong Kong.  The 
disease re-emerged in 2003 and 2004 and has 
since spread from Asia to Europe and Africa.  This 
has resulted in the deaths of tens of millions of 
birds and has led to hundreds of millions more 
being slaughtered to stop its spread.  As a result 
of an outbreak in 2004 for example, Thailand and

 
Vietnam lost between 15% and 20% of their 
poultry stock.  

Many of the birds lost in bird flu outbreaks 
around the world have been healthy.  In 
a recent serious outbreak in Mexico for 
example, only 25% of the 25 million birds 
lost were actually killed by the virus.  The 
remaining 75% were sacrificed by producers 
as part of efforts to contain the spread of 
infection.

AvIAN FLU

CASE STUdy
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ThE SOLUTIOn
In 2011, it was announced that scientists at The Roslin 
Institute had successfully developed genetically modified 
chickens that do not transmit avian influenza virus to 
other chickens. The genetic modification works using a 
molecular decoy that diverts an enzyme that is necessary for 
propagation of bird flu.  This means that although an infected 
bird would still die of the disease, the virus would not be able 
to infect other birds.  This modification could stop bird flu 
outbreaks spreading within poultry flocks and reduce the risk 
of bird flu epidemics leading to new flu virus epidemics in the 
human population.

ThE IMPACT
The losses suffered by poultry producers during previous 
outbreaks mean that demand from poultry breeders for 
chickens that will not transmit the infection is likely to be 
strong. This means that any poultry breeding company that 
could provide producers with such chickens would secure a 
competitive advantage over other breeding companies in the 
market.  

The widespread use of transgenic chickens in the global 
poultry industry could also significantly reduce losses to 
producers from future outbreaks.  Past experience shows that 
such losses can be significant.

 •	 August 2012 - 8 million chickens were slaughtered in an 
outbreak in Jalisco, western Mexico. 

 •	 October 2012 - 30,000 birds were slaughtered in the 
Indian city of Bangalore; and

 •	 December 2012 - several countries suspended poultry 
imports from Australia following the detection of a strain 
of avian influenza in a farm in New South Wales.
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The framework for analysis in Chapter 2 describes 
the three ways in which The Roslin Institute 
contributes to human health.  To summarise these 
are:

research related to the biosciences that •	
underpins human health;

learning more about animal diseases leads •	
to greater understanding of human diseases; 
and 

many human diseases are of animal origin •	
(zoonotic diseases).  Therefore prevention of 
animal disease outbreaks and transmission 
leads to a reduction in diseases in humans.

This chapter discusses these three methods 
further and includes a case study that estimates 
the potential future impact of a research project.

5.1 BIOSCIEnCES 
UnDERPInnInG hUMAn 
hEALTh
Much of the bioscience that underpins animal 
health is similar to that which underpins 
human health, which means that advances in 
one can lead to advances in the other.  These 
biosciences include cellular, molecular, system 

and structural biology.   Research relating to 
these biosciences informs the understanding 
of the basic mechanisms of health and disease 
and the development of future treatments.  For 
example The Roslin Institute carries out research 
into the regulation of growth and differentiation 
of pluripotent embryonic cells that provides 
opportunities to study mammalian biology and 
could have significant impact on drug discovery 
and regenerative medicine.  

Another key area of The Roslin Institute’s impact 
is related to increasing understanding of how 
genes affect observed traits.  This has implication 
for animal breeders, as discussed in the previous 
chapter.  It also has impact on evolutionary 
biologists and human geneticists.  For example 
it could lead to predictions of who is more 
susceptible to certain diseases.  This could lead 
to improved use of preventive medicine and also 
the development of targeted pharmaceutical 
products.  

An example of how treatments for human disease 
arise from this type of research is shown in the 
case study below.  This therapeutic arose from The 
Roslin Institute’s research on how viruses cause 
disease in their hosts.

5 HUMAN HEALTH



Scientists at The Roslin Institute have developed a new method for combating 
flu, a disease that currently costs the UK economy about £1.35 billion each 
year.

ThE ChALLEnGE
It is estimated that seasonal flu kills 4,000 
people a year in the UK23 and between 500,000 
and 1 million worldwide.  The current methods 
for combating the disease are vaccination 
and antiviral drugs but both approaches are 
problematic.  

Vaccines are only partially effective because 
of the variety of different strains of influenza 
circulating at any one time.  There are also 
problems with the efficacy of anti-viral drugs 
because many strains of the virus have evolved 
resistance to them. 

Over 80% of currently circulating influenza 
strains are already resistant to the market 
leading anti-viral drug.  

The ability of the flu virus to develop 
resistance to anti-viral drugs has led to 
concern about the potential impact of a 
mutant influenza virus.  Such concern was 
heightened in 2009 with the emergence of a 
novel strain of the virus called H1N1 or swine 
flu.  The need for novel and effective methods 
of combating flu, which are not subject to 
drug resistance is therefore acute.

INFLUENzA THERAPEUTIC

CASE STUdy
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ThE SOLUTIOn
Supported by a BBSRC Follow-on-Fund, scientists at The 
Roslin Institute have developed a new generation of broad-
spectrum anti-influenza peptides with the scope to treat, as 
well as prevent, flu.  Flupep works by preventing the influenza 
virus from entering cells it usually infects.  This differs from 
currently available anti-virals that work by attacking the viral 
replication mechanism.  This significantly reduces the risk of 
target viruses developing resistance to the treatment.

Flupep has been under development for three years and has 
been shown to be effective and non-toxic when tested in 
animal models.  The research group are now working with 
industrial partners to develop the treatment further through 
preclinical and clinical studies to allow it to enter the market.

ThE IMPACT
Successfully bringing Flupep to market could result in 
large health care savings for the UK economy and generate 
significant revenue from drug sales.

It is estimated that sales of the drug could generate £100 
million per year in years when the seasonal epidemic 
is prevalent and over £1 billion during pandemic years.
Worldwide it is estimated that the market for anti-influenza 
treatments is worth $4.5bn per year.

Each year around 7.6 million working days are lost in the UK 
due to flu.  If Flupep could reduce this by even as much as 1%, 
the additional output created would contribute almost £12.8 
million GVA to the UK economy.

23 BBC News 4th January 2008, Universal flu jab works in people.
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5.2 InCREASInG KnOwLEDGE 
OF hUMAn DISEASE BY 
LEARnInG ABOUT AnIMAL 
DISEASE
The Roslin Institute’s work on studying animal 
diseases can contribute to improvements in 
human health in two ways:

indirectly – outputs from research in animal •	
disease have applications for understanding 
human disease; and

directly – research on animal models of •	
human disease is carried out in order to 
improve health.

An example of each type of impact is given in the 
rest of this subsection.

Indirect Impact on human health
The Roslin Institute together with researchers at 
another BBSRC institute, The Pirbright Institute, 
have been working on projects related to Marek’s 
disease which is a viral infection that costs the 
global poultry industry more than £1.4 billion a 
year.  One discovery is that the Marek’s disease 
virus switches off key genes that would normally 
work to block tumours.  Learning about how 
chickens affected by Marek’s disease fail to 
combat the onset of tumours contributes to 
learning more about certain viruses can trigger 
cancer in humans.

Direct Impact on human health
The Roslin Institute is part of the UK Cystic Fibrosis 
Gene Therapy Consortium, a grouping of the 
leading scientists in the UK and whose focus is a 
major UK initiative to conduct the largest ever-
human gene therapy trial for this condition.

The Roslin Institute works with partners in the 
Consortium to develop a sheep lung system 
as a model for human lungs.  There are many 
reasons why sheep lungs provide a good model, 
including anatomical and functional similarity 
to human lungs and a similar response to 
inflammation.  Therefore, research into human 
lung disease benefits from comparative studies in 
sheep lung and the Consortium has adopted the 
sheep model system as a key component of the 
evaluation strategy for gene therapy products.  
This will add healthy working genes to replace, 
alter or supplement a gene that is absent or 
abnormal.   The aims of The Roslin Institute’s work 
are to:

ensure that a product with proven efficacy •	
can be delivered to the appropriate cells;

explore ways of improving the mechanical •	
delivery system, or modifying the biological 
barriers such as mucus;

obtain dose-response information for the •	
product;

estimate the duration of expression of the •	
product; and

evaluate the safety of the product.•	

5.3 ZOOnOTIC DISEASES
Research at The Roslin Institute has the potential 
to help prevent the outbreak and transmission 
of zoonotic diseases in a variety of ways.  For 
example if diseases in animals are reduced they 
are less likely to be transmitted to humans such 
as the prevention of transmission of avian flu 
amongst chickens described in a case study in 
the previous chapter.   Zoonotic diseases can also 
have an impact on human health by affecting 
food safety, an example of this is highlighted in 
the case study below.



The Roslin Institute is working with industry to breed chickens that are resistant 
to Campylobacter, the most common cause of food poisoning in the UK.  If 
successful, this could save the UK economy up to £600 million per year. 

ThE ChALLEnGE
According to the Food Standards Agency, 
Campylobacter is the most common cause of 
food poisoning in the UK.   Infection occurs 
when the bacteria enter the food chain and 
this is usually caused by eating poultry that 
has not been properly cooked.  Infection 
is associated most strongly with poultry 
because chickens can tolerate relatively large 
amounts of the bacteria in their gut without 
any effect.  As a result, Campylobacter is 
present in almost two thirds of the retail 
chickens sold in the UK24.  

ThE IMPACT
Each year around 500,000 people in the UK 
are infected with Campylobacter and it is 
estimated that this costs the UK economy 
almost £600 million. In 2009 more than 
17,500 people in England and Wales were 
hospitalised due to Campylobacter infection 
and 88 people died. If The Roslin Institute 
and its partners succeed in breeding 
Campylobacter resistant chickens, then these 
economic and human health costs could be 
very significantly reduced.

CampylobaCter

CASE STUdy
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ThE SOLUTIOn
Although good hygiene and thorough cooking does kill 
Campylobacter, rates of infection could be dramatically 
reduced if the bacteria could be prevented from entering 
the food chain in the first place. Some chickens are naturally 
resistant to Campylobacter’s attempts to colonise their 
guts and if all chickens shared this trait, then the risk of 
the bacteria entering the human food chain would be 
significantly reduced.  In early 2012 scientists at The Roslin 
Institute embarked on a £1.3 million research project to map 
the genes and gene mutations responsible for increased 
resistance.  

The aim of the project is to breed chickens that are resistant 
to Campylobacter colonisation, which would significantly 
reduce the risk of the bacteria entering the human food 
chain.  The project is being undertaken jointly with Aviagen, 
one of the world’s main chicken breeding companies, which 
will provide a direct route to market for any innovation 
generated.

24 Food Standards Agency survey between May 2007 and September 2008 to  
determine Campylobacter and Salmonella prevalence on fresh chicken at retail.
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In addition to the global impacts identified in the 
previous section The Roslin Institute generates 
economic impact as a result of its day-to-day 
activities.  This occurs in a variety of ways, from 
the purchase of supplies, spending of employees’ 
wages, increasing visitor numbers and through 
spending on capital projects;

6.1 METhODOLOGY
This section describes the methodology used in 
this chapter.

The economic impact assessment has been 
undertaken in accordance with best practice 
guidance, including Scottish Enterprise guidance25 
on undertaking economic impact assessment.   
Two study areas are considered, Scotland and UK.

Both employment and Gross Value Added (GVA) 
impacts have been assessed and account has 
been taken of the following economic impact 
assessment concepts:

deadweight•	  – this considers how much of 
the economic activity would have happened 
anyway.   The highly specialised nature of 
the work undertaken at The Roslin Institute 
means that, although similar research 
occurs elsewhere in the world, it is unlikely 
to be undertaken elsewhere in the UK.  The 
uniqueness of this work is rooted in the 
expertise of staff and students at The Roslin 
Institute and the co-location of staff and 
students with a range of expertise from 
genetics to models of diseases that enable a 
whole system approach to global challenges. 

substitution•	  – consideration has been 
given to the extent to which any private 
sector investment and economic activity 
stimulated by public sector intervention 
could have been diverted in order to take 
advantage of the public sector investment.  
However, investment decisions in the global 

animal biosciences are based on market 
opportunities and on the quality of the 
science base; substitution is therefore not a 
concern;  

leakage•	  – this considers how much of 
the economic activity occurs in the study 
area.  This study considers the economic 
impact for Scotland and the UK as a whole.  
Leakage is taken account of by considering 
the geographical source of the impact, the 
location of the impact and adjusting Scottish 
multipliers to the UK level; 

displacement•	  – this takes into account 
whether the activity of The Roslin Institute 
has resulted in the reduction of activity in 
other organisations and businesses in the 
area (i.e. for example does the tenancy at the 
Roslin BioCentre result in a reduced tenancy 
and therefore economic impact at other 
science parks); and

supplier multiplier effects•	  – purchases of 
supplies and services associated with the 
direct impact and all the resulting purchases 
of supplies and services down the supply 
chain that has occurred because of the 
original purchase; and

income multiplier effects•	  – the expenditure 
of employees supported by the direct effect 
and the supplier effect.

The details of how each impact has been 
calculated are explained in the subsequent 
sections of this report.

Each area of impact requires the use of three 
types of economic assumptions:

turnover to GVA ratio•	  – this is used to 
estimate the GVA impact of the spend in an 
area;

turnover per employee•	  – this is used to 
estimate the employment impact of the 
spend in area;

6 OPERATIONAL IMPACTS

25 “Additionality & Economic Impact Assessment Guidance Note, A Summary Guide to Assessing the Additional Benefit, or 
Additionality, of an Economic Development Project or Programme”, Scottish Enterprise, November 2008.
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GVA and employment multipliers •	 – this 
is used to estimate supplier and income 
impacts created by businesses that directly 
benefit from additional expenditure in 
each area.  For the Scottish economy, this is 
obtained from Scottish Input Output Tables 
2007. Adjustments for the other study areas 
have been based on assumptions made by 
BiGGAR Economics based on previous work.

6.2 CORE IMPACTS
The core operational impacts covered include:

direct impacts (Institute income and •	
employment);

supplier impacts (spending on supplies and •	
services and jobs supported by this spend); 
and

income impacts (impact of the spending of •	
employees and students).

Each of these impacts is quantified below.

Direct Impact
The Roslin Institute supports GVA and employment 
through its income and employment.

The GVA impact supported by the turnover of 
The Roslin Institute was estimated by subtracting 
supplies from turnover (see table 6.1). 

The number employed at The Roslin Institute in 
2011/12 293 full time equivalent staff worked at 
The Roslin Institute alongside 142 students.

The Roslin Institute supports £16.1 million GVA 
and 435 jobs in all study areas through its income 
and employment of staff and students.

Table 6.1: Direct Impact – Assumptions 

Value

Income £25.4m

Expenditure on goods and services £9.4m 

Staff (full time equivalents) 293 

Students 142

Source: Roslin Institute 

Table 6.2 – Core Impact

Scotland UK

Total GVA (£m) 16.1 16.1

Total Employment (ftes) 435 435

Source: BiGGAR Economics 
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Supplier Impact
In 2011/12, The Roslin Institute spent £9.4 million 
on goods and services.  This expenditure supports 
economic activity throughout the supply 
chain.  The Roslin Institute largely purchases its 
goods and services from the UK of which 15% 
is purchased from Scotland.  The amount spent 
on supplies in each study area supports GVA 
and employment.  This is estimated by applying 
turnover to GVA ratios and GVA per employee 

assumptions.  The impact on the wider economy 
through further purchasing through the supply 
chain and the impact of the wages of supported 
employment is estimated by using appropriate 
multipliers.

The Roslin Institute contributed £1 million GVA 
and 21 jobs to the Scottish economy and £7.5 
million GVA and 156 jobs to the UK economy 
through its spend on supplies in 2011/12.

Table 6.3 – Supplier Impact

Scotland UK

Total GVA (£m) 1.0 7.5

Total Employment (ftes) 21 156

Source: BiGGAR Economics 

Table 6.4 – Income Impact

Scotland UK

Total GVA (£m) 7.0 10.9

Total Employment (ftes) 143 226

Source: BiGGAR Economics 

Income Impact
Economic activity is supported by the expenditure 
of people working at The Roslin Institute.  In 
2011/12 the employment costs associated with 
the staff of The Roslin Institute was £11.6 million.  
By multiplying the national minimum doctoral 
stipend recommended by the Research Council 
by the number of students at The Roslin Institute, 
it can be estimated that student expenditure 
amounted to around £1.8 million.  As all of the 
staff and students live in Scotland, it is assumed 
most of the expenditure occurs in Scotland.   

The impact of the expenditure in each study area 
is estimated by dividing total expenditure by a 
turnover to GVA ratio for the whole economy 
and then applying appropriate multipliers.  
The employment impact of this expenditure is 
calculated by dividing total GVA by an average 
GVA/employee before applying appropriate 
multipliers.  In this way it can be estimated that in 
2011/12 the expenditure of students and staff at 
The Roslin Institute generated £10.9 million GVA 
for the UK economy and supported 142 jobs.
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6.3 TOURISM IMPACT
The Roslin Institute gives rise to two types of 
tourism impact;

friends and family making social visits to staff •	
and students of The Roslin Institute;

official visits made to The Roslin Institute by •	
representatives from funding organisations, 
academic partners, clients, government, etc.

Each of these impacts is quantified below.

Visits from Friends and Family
The starting point for estimating the impact from 
visits from friends and relatives is to calculate 
the average number of domestic visits an adult 
in Scotland receives from friends and family 
elsewhere in the UK and overseas each year26. 

This figure was applied to the number of staff and 
students at The Roslin Institute.  The total number 
of visits was then multiplied by the average spend 
per trip by domestic tourists and overseas tourists 
as reported by VisitScotland27.

In this way it can be calculated that people 
visiting staff and students at The Roslin Institute 
generates more than £0.1 million additional 
expenditure in the Scottish tourism sector each 
year.  After accounting for multiplier effects, this 
generates a GVA impact of around £100,000 for 
the UK economy and supports five jobs.

Table 6.5 – Visits from Friends and Family Impact

Scotland UK

Total GVA (£m) 0.1 0.1

Total Employment (ftes) 5 5

Source: BiGGAR Economics 

26 This is calculated using data on visits from friends and family from VisitScotland – Scotland Key Facts in Tourism 2011 and 2011 
Mid Year Population Estimates for Scotland.

27 VisitScotland – Scotland Key Facts in Tourism 2011
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Conferences and Events
A significant number of business visits are also 
made to The Roslin Institute each year.  These 
visits include trips made by individuals and 
company representatives to individual members 
of staff as well as delegates attending conferences 
and workshops hosted by The Roslin Institute.  

In 2011/12 more than 1,500 delegates attended 
conferences and events hosted by The Roslin 
Institute.  These events ranged from small, one day 
seminars to multi-day international conferences.  
In August 2012 for example, The Roslin Institute 
hosted 180 delegates from the Avian Immunology 
Research Group for four days.  The delegates, 
almost half of whom came from outside the UK, 
stayed in Edinburgh during their stay, providing a 
boost to the local tourism sector.  Analysis of the 
length of these conferences and events and where 
delegates came from suggests that these events 
resulted in almost 1,200 day trips to Edinburgh 
and more than 800 overnight stays. 

The Roslin Institute is also the destination for 
a variety of other visitors who come to attend 
meetings with staff throughout the year.  An 
analysis of The Roslin Institute visitor book 
undertaken in 2011 revealed that 437 such visits 
were made over a three-month period.  It is 
estimated that 90% of these visits were made by 
Scottish residents and as such did not necessitate 
an overnight stay but that the remaining 10% 
were made by visitors from other parts of 
the UK or overseas and did require overnight 
accommodation.

The additional expenditure generated by these 
visits was calculated by multiplying the total 
number of day visits by an estimate of the average 
expenditure made by day visits in the UK and the 
number of overnight visits by an estimate of the 
average expenditure made by overnight visitors 
in Scotland. In this way it was estimated that these 
visits generated around £0.2 million additional 
expenditure.

The additional GVA generated by this expenditure 
was calculated by dividing total additional 
expenditure by the GVA to turnover ratio for 
the tourism sector.  The employment supported 
was calculated by dividing the additional GVA 
generated by an estimate of the average GVA 
by employees in the Scottish tourism sector.  
GVA and employment multipliers were then 
applied to capture the effect of subsequent 
spending rounds. In this way it was estimated 
that in 2011/12, the impact of conferences and 
events hosted by The Roslin Institute amounted 
to around £0.1 million GVA across the UK and 
supported five jobs. This is summarised in Table 
6.6.

Table 6.6 – Conferences and Events Impact

Scotland UK

Total GVA (£m) 0.1 0.1

Total Employment (ftes) 5 5

Source: BiGGAR Economics 
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Capital Project Impact
The Roslin Institute estimates that, dependent on 
funding, it will spend approximately £60 million 
on various capital projects in the next five years.  
The average annual impact of this is estimated by 
applying economic assumptions.  This results in 
an estimated £10.6 million GVA and 228 jobs 

supported in the UK through direct employment 
on the site, spend on supplies and the spending 
of wages.  The impact in Scotland is estimated to 
be £9.6 million GVA and 206 jobs.

Table 6.7 – Capital Project Impact

Scotland UK

Total GVA (£m) 9.6 10.6

Total Employment (ftes) 206 228

Source: BiGGAR Economics 



52

ECONOMIC IMPACT OF THE ROSLIN INSTITUTE

6.4 SUMMARY OPERATIOnAL 
IMPACTS
In 2011/12 the day-to-day operations of The 
Roslin Institute contributed £45.3 million GVA to 
the UK economy and supported 1,058 jobs.  A 
break-down of these impacts is provided in Table 
6.8 and Table 6.9.

Table 6.8 – Operational Impacts - GVA

Scotland UK

Direct impact 16.1 16.1

Supplier impact 1.0 7.5

Income impact 7.0 10.9

Tourism impact 0.2 0.2

Capital projects impact 9.6 10.6

Total 33.9 45.3

Table 6.9 – Operational Impacts - jobs

Scotland UK

Direct impact 435 435

Supplier impact 21 156

Income impact 143 226

Tourism impact 11 12

Capital projects impact 206 228

Total 816 1,058
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As discussed in chapter 4 and chapter 5, the 
future potential impacts of The Roslin Institute 
on agricultural productivity and human health, 
globally and in the UK, could be very significant.
The Roslin Institute can also be a driver of the 
Scottish and UK economies by stimulating and 
supporting the development of a world leading 
animal biosciences cluster.  The Roslin Institute 
is planning to facilitate the acceleration of the 
animal biosciences sector by developing an 
innovation campus at Easter Bush.

7.1 InnOVATIOn CAMPUS
To ensure that the UK and Scotland can continue 
to attract the best animal scientists in the future 
and maintain its current globally competitive 
position, significant further investment in physical 
infrastructure will be required.  That investment 
will build on the Easter Bush Campus, bringing 
academic and commercial research together 
to advance and commercially exploit emerging 
technologies.

Proposed Development
A master plan for the Easter Bush Campus to 2025 
has been developed.  Part of the implementation 
of the plan saw the development of the new 
Roslin Institute Building (the economic impact of 

this has been included in section 6.3.3) and then 
the avian facilities, the National Avian Research 
Facility (NARF).

The proposed developments include:

Incubator Hub for Animal Biosciences (£32 •	
million), which will enable co-location of 
SMEs and major industry partners adjacent 
to The Roslin Institute, providing them with 
access to the resources of the Institute;

investment in campus infrastructure •	
and services (£5 million) to allow further 
development;

 a multispecies research facility for large •	
animals (£20 million) that will enable location 
of sophisticated imaging equipment in high-
quality research facilities to study livestock for 
both animal health and human biomedical 
research;

Centre for Comparative Pathology (£15 •	
million), which will unify human, companion 
animal, livestock and experimental animal 
research together with the infrastructure for 
development of molecular diagnostics; and

major equipment (£5 million) that will be •	
available to the Scottish animal biosciences 
community. 

A case study of the new National Avian Research 
Facilities is provided below.

7 FUTURE IMPACTS



Construction of the new National Avian Research Facility, next to The Roslin 
Institute began in late 2012.  The £14 million facility will provide a one-stop-
shop for poultry researchers in the UK and overseas.

The National Avian Research Facility (NARF) 
will provide specialist resources for both 
academic and industrial avian biology 
researchers.  This will allow research 
into the biology of chicken diseases and 
the development of new vaccines and 
therapeutics.  This will directly affect the 
health and welfare of the 1 billion chickens 
raised in the UK each year and will also have 
important implications for human health.

NATIONAL AvIAN RESEARCH 
FACILITIES

CASE STUdy
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Chickens are reservoirs for human pathogens such as 
Salmonella and Campylobacter, two of the main causes 
of food poisoning in the UK. Each year around 500,000 
people in the UK are infected with Campylobacter and this 
is estimated to cost the UK economy around £600 million 
per year. Scientists at The Roslin Institute have already 
developed vaccines against Campylobacter in chickens and 
identified disease resistance genes that could be introduced 
into the breeding population. Both approaches should lead 
to reduced levels of human infection but both will require 
further research before being implemented.  This research 
will use birds from the NARF.

As well as being an important production animal, chickens 
are also a widely used animal model. Researchers at The 
Roslin Institute have engineered a line of chickens that 
express green fluorescent protein in all the cells of the 
embryo.  These chickens will help researchers to learn about 
embryonic development in chickens and other species.  This 
will enable researchers to inform vaccine design for chickens.  
As chickens are the world’s most numerous livestock species, 
this will contribute greatly towards global food security.

Another potential impact of the NARF is the preservation 
of endangered birds through the creation of a biobank, 
where genetic material from a number of different species 
and breeds could be cryopreserved.  This would preserve 
endangered species that might otherwise be lost forever.  

The capital investment associated with the NARF amounts 
to £14 million.  After accounting for multiplier effects, this 
level of investment will generate £12.4 million GVA for the 
UK economy and support 267 years of employment in the 
construction sector and throughout the supply chain.  During 
the operational phase, the NARF will support 12 full time jobs 
and generate annual expenditure of £730,000.
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Approach to economic impact 
assessment
The economic impact assessment of this campus 
development has considered two timescales for 
impact:

 Incubator Hub impacts; those impacts that •	
might be expected to occur within a five year 
timescale, mostly associated with the next 
phase of development at the Easter Bush 
Campus, the Incubator Hub proposals.  These 
impacts will include: 

construction impacts;•	

research impacts, associated with •	
additional space for scientists that will 
become available in the existing Roslin 
Institute Building; 

collaborative research impacts, •	
associated with increased industry-
funded research undertaken at The 
Roslin Institute;

tenant companies in the Incubator Hub, •	
including both attraction of  inward 
investors and growing indigenous 
businesses; and

existing Roslin BioCentre tenants, •	
relocating to the Incubator Hub;

2025 Vision impacts; those impacts that are •	
expected to occur in the longer-term, as the 
2025 Vision for the Easter Bush Campus is 
realised.  These impacts will include: 

construction impacts;•	

impacts from planned additional •	
research facilities, supporting academic, 
industry and collaborative research;

impacts from further academic •	
facilities;

additional companies attracted to •	
the Easter Bush Campus, including 
headquarters and R&D headquarters 
operations.

Each of these impacts is set out below.

7.2 InCUBATOR hUB IMPACTS 

Construction Sector Impacts
The Incubator Hub building has an estimated 
capital cost of £32 million.  There is a further 
£5 million proposed to provide infrastructure 
and services that will facilitate the longer-term 
development of the campus.

The impact of these investments has been 
calculated based on published data on the 
Scottish construction sector:

the Scottish Annual Business Statistics•	 28 
tell us that the GVA to turnover ratio of the 
construction sector is 2.68 and GVA per 
employee is £53,083;

the Scottish Input Output Tables•	 29 give a 
GVA multiplier of 2.14 and an employment 
multiplier of 2.19 for the construction sector.  
These cover both supplier and income effects 
and mean, for example, that for every job in 
the construction sector a further 1.19 jobs are 
supported in the wider economy.

On this basis, it can be estimated that the direct 
GVA and employment associated with the £37 
million investment will lead to £13.8 million in 
GVA and 260 direct construction jobs.

Including the supplier and income multiplier 
effects, the construction impacts associated with 
the Incubator Hub and infrastructure have been 
estimated as:

construction employment impact of 570;•	

GVA of £29.5 million.•	

These impacts have been calculated on the basis 
of the construction impacts occurring in the 
Scottish economy. 

28 “Scottish Annual Business Statistics 2008-2010”, Scottish Government, 2012 (a 3 year average for the construction sector for 
2008-10 has been used).

29  “Scottish Input Output Tables 2007”, Scottish Government, 2010.
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Academic Research
The existing Roslin Institute Building has total 
net space of 8,090 square metres.  Based on the 
current number of staff and students at The Roslin 
Institute and SRUC, this equates to 15.2 sqm per 
person.  In 2011-12, The Roslin Institute’s total 
research income was £25 million, an average of 
£80,906 per member of staff (including support 
and administrative staff as well as researchers).

The new Incubator Hub will include some space 
for campus services (for example, campus 
management and human resources) that will free 
up space in the existing Roslin Institute Building, 
and in Vet School buildings.  Around 350 sqm will 
be freed up in The Roslin Institute and a further 
200 sqm in other Vet School buildings.  This 550 
sqm space in existing buildings will be enough 
for at least 36 additional academic research staff.  
At existing average income per staff member (a 
conservative assumption since new staff members 
will include leaders in their research fields), this 
could be associated with an additional £2.9 
million research income per year.  

The wider economic impact of this activity can be 
estimated based on University economic impact 
studies.  For example, a study of the economic 
impact of the University of Edinburgh30 found 
that the GVA to turnover ratio for the universities 
sector is 1.38, the GVA multiplier is 1.40 and the 
employment multiplier is 1.68. Applying this to 
the additional academic research staff and income 
gives an additional academic research impact 
facilitated of:

employment impact of 60;•	

GVA of £3.0 million per annum.•	

Collaborative Research
The additional facilities being developed at 
the Easter Bush Campus and the co-location of 
commercial and academic research is expected to 
lead to considerable increases in industry-funded 
collaborative research.  The Roslin Institute has 

a number of on-going strategic collaborative 
research agreements, and is in discussion with 
several leading companies on new agreements.

To illustrate the potential economic impact of 
such developments, this assessment has assumed 
that collaborative research income will grow to 
the extent that The Roslin Institute’s income will 
increase by 50% of current levels, that is by £12.5 
million.

Applying the same assumptions as above (section 
7.2.2) for income per staff member, GVA to 
turnover ratio and multipliers, gives an additional 
collaborative research impact of:

employment impact of 260;•	

GVA of £13.0 million per annum.•	

Inward Investment and Indigenous 
Business Growth
The Incubator Hub design has not yet been 
finalised.  However, initial sketches of the building 
prepared by the architect show 2,000 sqm of 
offices, 2,200 sqm of lab space plus lab support 
space, over three floors with an additional ground 
floor accommodating exhibition space, public 
outreach facilities and space for the campus 
services (to relocate from existing buildings).  
Based on the floor and net areas of the existing 
Roslin Institute Building, this implies a total net 
space of just over 6,300 sqm.  

One of the three floors of office and lab 
accommodation will be taken by tenants of 
Roslin BioCentre (see section 7.2.5 below), which 
gives two floors to be made available to inward 
investors, growing indigenous businesses and 
collaborative commercial research teams.  Based 
on the staff per sqm ratios at The Roslin Institute, 
this space could accommodate 250 commercial 
researchers.

The impact of these companies and commercial 
researchers has been calculated based on 
published data on the Scottish life sciences sector:

30 “Economic Impact of the University of Edinburgh, 2011-12”, BiGGAR Economics for the University of Edinburgh, 2012.



58

ECONOMIC IMPACT OF THE ROSLIN INSTITUTE

the Scottish Growth Sectors Database•	 31 tells 
us that GVA per employee for the Scottish life 
sciences sector is £66,404;

the Scottish Input Output Tables•	 32 give a 
GVA multiplier of 1.53 and an employment 
multiplier of 1.93 for the life sciences sector 
(covering both supplier and income effects). 

This gives a direct GVA impact associated with 
the 250 commercial researchers of £16.6 million 
per annum.  Adding the multiplier effects, gives 
an inward investment and indigenous business 
growth impact of:

employment impact of 483;•	

GVA of £25.4 million per annum.•	

Roslin BioCentre Tenant Relocation
The impact of the relocation of the Roslin 
BioCentre tenants has been calculated separately 
because these are businesses already located in 
Scotland.  So while they demonstrate The Roslin 
Institute’s track record in attracting companies 
to Scotland and the UK, as well as spinning out 
and growing companies, for the purposes of 
this analysis, they cannot be considered to be 
additional impacts.  This is because this economic 
activity cannot be directly attributed to the 
proposed new developments at the Easter Bush 
Campus.

In the longer term, the space initially taken by 
the relocation of Roslin BioCentre tenants can 
be considered to be additional economic impact 
since these initial tenants are likely to grow and 
graduate from the Incubator Hub, to be replaced 
by new growing indigenous companies and 
inward investors.  

The economic activity associated with the Roslin 
BioCentre tenants has been estimated.  There are 
currently 15 tenants, employing more than 220 
staff.  Given the space per staff assumptions used 
elsewhere in this analysis, the assumption has 
been used that 125 staff will be located on one 
floor of the Incubator Hub. 

Using the same GVA per employee and multipliers 
as above (section 7.2.4), gives a Roslin BioCentre 
tenant relocation impact of:

employment impact of 241;•	

GVA of £12.7 million per annum.•	

However, this impact is non-additional and 
so has not been included as part of the total 
impact associated with the Incubator Hub and 
infrastructure provision.

7.3  IMPACTS OF VISIOn FOR 
2025 

Construction
Following the development of the Incubator Hub 
building and the infrastructure for the site, other 
planned developments include:

Multispecies Research and Imaging Facility •	
(£20 million);

Centre for Comparative Pathology (£15 •	
million);

Major Equipment (£5 million).•	

These give a total further investment cost of £40 
million. Using the same assumptions as for the 
Incubator Hub construction (see section 7.2.1), the 
economic impact of this additional investment 
has been estimated as:

construction employment impact of 616;•	

GVA of £31.9 million.•	

This does not include the construction impact 
for the academic development (see section 7.3.3) 
and the commercial development (see section 
7.3.4) for which the construction costs are not yet 
known.

31 “Growth Sectors Database”, Scottish Government, 2012 (a 3 year average for life sciences for 2008-10 has been used).
32 “Scottish Input Output Tables 2007”, Scottish Government, 2010.
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Research Facilities
The impact of the research facilities such as the 
Multispecies Research and Imaging Facility and 
the Centre for Comparative Pathology will depend 
on the design and operational arrangements that 
are put in place.  However, to give an indication of 
the order of magnitude of the impacts, estimates 
have been made on the scale of the buildings, the 
research staff that might be accommodated in 
this space and associated income.

Based on the estimated capital costs, these two 
research facilities could have a total net area of 
over 10,600 sqm, which would provide space for 
700 research staff.  Using the same approach as 
for the economic impact of the academic research 
facilities used above (see section 7.2.2), gives a 
research facilities impact of:

employment impact of 1,176;•	

GVA of £58.7 million per annum.•	

Academic Development
The 2025 Vision for the Easter Bush Campus 
provides for additional academic development.  
This could accommodate, for example, additional 
accommodation for SRUC.  The scale and nature of 
such developments are not yet known.  However, 
the 2025 Vision allows for two academic buildings.  
If they were developed on the same scale as the 
proposed Incubator Hub building, this would 
provide an additional 12,600 sqm of academic 
space, which could accommodate 833 academic 
staff.

Using the same approach as for The Roslin 
Institute academic impact (see section 7.2.2), 
this would give an impact from further academic 
development of:

employment impact of 1,399;•	

GVA of £69.9 million per annum.•	

Commercial Development
As with the academic development, the longer 
term commercial developments that will take 
place on the campus are not yet known.  However 
the 2025 Vision allows for three commercial 
research developments.  These could be 
headquarters or R&D headquarters for leading 
animal bioscience companies or multi-occupancy 
buildings like the Incubator Hub.

If they were developed on the same scale as the 
proposed Incubator Hub building, this would 
provide an additional 19,000 sqm of commercial 
space, which could accommodate 1,250 staff.

Using the same approach as for the commercial 
research in the Incubator Hub (see section 
7.2.4), this would give an impact from further 
commercial development of:

employment impact of 2,413;•	

GVA of £160.2 million per annum.•	
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7.4 SUMMARY OF InnOVATIOn 
CAMPUS IMPACTS
The impacts described above are summarised in 
Table 7.1 and Table 7.2.  

The economic impact assessment has considered 
two timescales for impact.  The Incubator Hub 
impacts, which might be expected to occur within 
a five year timescale, could include:

construction impacts of 570 jobs and £29.5 •	
million GVA; and

annual impacts of 803 jobs and £41.4 million •	
in GVA.

If the (non-additional) impacts associated with 
Roslin BioCentre tenants relocating to the Incubator 
Hub are also included. the annual impacts increase 
to 1,044 jobs and £54.1 million in GVA.

The impacts that are expected to occur in the 
longer-term, as the 2025 Vision for the Easter Bush 
Campus is realised, could include:

construction impacts of 616 jobs and £31.9 •	
million GVA; and

annual impacts of 4,988 jobs and £288.8 •	
million in GVA.

Taking all of the impact together, would therefore 
give total annual impacts of:

6,032 jobs; and •	

£342.9 million in GVA.•	

Table 7-1 – Summary of Incubator hub Impacts

Construction Impacts jobs GVA (£m)

Construction  560  29.5 

Annual Impacts jobs GVA (£m)

Academic Research  60  3.0 

Collaborative Research  260  13.0 

Incubator Hub Businesses  483  25.4 

Sub Total  803  41.4 

Roslin BioCentre Tenants  241  12.7 

Total  1,044  54.1 

Note: where totals do not equal sum of numbers, this is due to rounding

Table 7-2 – Summary of 2025 Vision Impacts

Construction Impacts jobs GVA (£m)

Construction  616  31.9 

Annual Impacts jobs GVA (£m)

Research Facilities  1,176  58.7 

Academic Development  1,399  69.9 

Commercial Development  2,413  160.2 

Total (2025 Vision)  4,988 288.8 

Incubator Hub Impacts  1,044  54.1 

Total (Incubator hub & 2025 Vision)  6,032  342.9 

Note: where totals do not equal sum of numbers, this is due to rounding
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This economic impact study has considered the 
current and potential future economic impacts 
generated by The Roslin Institute.

8.1 CURREnT UK ECOnOMIC 
IMPACTS
In 2011/12 The Roslin Institute contributed £320.7 
million to the UK economy.  This included:

 An annual livestock productivity impact of •	
£246.8 million

 Core operational impacts of £45.3 million, •	
including:

 direct impact of £16.1 million;•	

supplier impact of £7.5 million;•	

 income impact of £10.9 million;•	

 tourism impact of £0.2 million;•	

 capital impact of £10.6 million;•	

 knowledge transfer impact of £28.6 million, •	
including:

 graduate earnings premium of £9.8 •	
million;

 impact from the Roslin BioCentre of •	
£15.3 million; and

 impact from spin-out companies of •	
£3.5 million.

8 SUMMARy OF ECONOMIC  
   IMPACTS
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8.2 POTEnTIAL FUTURE 
ECOnOMIC IMPACTS
This report has identified a number of potential 
future impacts that could be generated by The 
Roslin Institute.  These include:

developing resistance to •	 E.coli induced 
diarrhoea in pigs has the potential to reduce 
the impact of the disease on the UK pig 
industry by between £0.4 million and £2.9 
million per year.  Up to £0.4 million of this 
impact could be attributed to The Roslin 
Institute;

 The Roslin Institute is working on •	
Campylobacter resistant chickens. Around 
500,000 people are infected by Campylobacter 
each year and this is believed to cost the UK 
economy around £600 million per year.  The 
infection also has significant costs in terms 
of human health.  In 2009 it was responsible 
for 17,500 hospitalisations and 88 deaths in 
England and Wales;

developing a therapeutic for influenza •	
could add £12.8 million GVA to the UK 
economy each year by reducing the number 
of days lost to seasonal flu.  In the event 
of a pandemic, this impact could increase 
dramatically.  Approximately 50% of this 
impact could be directly attributed to The 
Roslin Institute; 

 

provision of skilled researchers to the animal •	
biosciences sector, with each year’s MSc and 
PhD graduates contributing an estimated 
graduate premium of £9.8 million; 

 impacts associated with the development of •	
the animal biosciences sector at the Easter 
Bush Campus could realise total annual 
impacts of 6,032 jobs and £342.9 million in 
GVA, when the 2025 Vision for the campus is 
realised;

of these impacts, the development of the •	
Incubator Hub at Easter Bush could deliver 
annual impacts of 1,044 jobs and £54.1 
million in GVA within a five-year timescale.
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