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1. Executive Summary 
Universities are of fundamental importance to advanced economies, since they 
provide new knowledge and facilitate the diffusion of that knowledge, thus providing 
the fuel for productivity growth, the basis for economic growth. As the focus of 
economic policy moves from rescue to recovery and transformation, it is essential 
that policy makers have the evidence available that demonstrates the contribution 
that universities must make. 

Investment in the universities sector would be labour intensive in the short term (in 
the sense that they provide many high quality jobs) and productivity enhancing in the 
longer term, and so would have the effect of contributing to recovery (by securing 
and providing employment that will help replace that employment that has been lost 
in the pandemic) and driving the transformation (since they can deliver productive, 
inclusive and sustainable growth). 

A thriving universities sector will therefore be an essential prerequisite to addressing 
Scottish and UK Government policy priorities and investment in the sector needs to 
be at the centre of economic recovery and transformation plans. This will need to be 
the case at the national level and in every region, to ensure that the growth is 
inclusive spatially. 

For example, and more specifically, the role of the universities sector can include: 

• securing and providing high quality employment;  

• providing the human and intellectual capital that will be necessary for both 
recovery and transformation; 

• developing the high level skills required to ensure that new knowledge can be 
diffused throughout the economy; 

• driving innovation for new and existing high productivity businesses and public 
sectors; 

• reducing and avoiding youth unemployment (in particular avoiding damaging life-
long scarring effects for those unemployed as a result of the crisis); 

• building the resilience of the economy and public services (including the health 
and care sectors);  

• supporting the net zero challenge and the green recovery (including providing the 
intellectual and human capital on which it will be based); 

• providing leadership in the national and in regional economies as well as in wider 
civic society; 
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• rebuilding the tax base, with investment now generating economic impacts and 
associated tax receipts, ensuring a net positive fiscal return.  

Universities have a crucial role to play in any advanced economy and they are 
particularly important in a time of uncertainty and change, the environment we are all 
living in now and will continue to be for some years to come.  

Economic recovery and transformation will need to be based on knowledge and 
innovation if it is to be sustainable and resilient. The universities sector will be the 
primary source of the human and intellectual capital that will be required. 

Investments in higher education (HE) and in research and development (R&D) create 
a virtuous cycle. They stimulate and support higher levels of economic output, 
increasing tax revenues, which can be in turn be invested in universities and in other 
public services. 

Figure 1-1: Virtuous Circle of Investment in Universities 

 

The positive contribution of universities to economic performance can be seen in 
empirical data and economic theory explains how such mechanisms work. Analysis 
of economic data from the advanced economies finds that higher investment in HE 
and in R&D as a share of Gross Domestic Product (GDP) are correlated with:  

• higher Gross Domestic Product per capita; 
• higher growth in productivity; 
• higher labour force participation; and 
• lower youth unemployment. 

More specifically, a 0.07% point increase in HE investment as a share of GDP (for 
Scotland this would be equivalent to £127 million) is correlated with a: 

• $524 increase in GDP per capita; 
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• 0.06% increase in GDP per capita growth;  
• 0.28% point increase in labour force participation; and  
• 0.60% point decrease in youth unemployment. 

The analysis also found that a 1.42% increase in the proportion of the workforce 
having completed HE (equivalent to an extra 56,000 people aged 25+ in the Scottish 
workforce with a degree) is correlated with a: 

• $1,747 increase in GDP per capita; 
• a 0.04% growth in GDP per capita; and 
• 0.51% point increase in the labour force participation rate. 

For R&D investment, the analysis found that a 0.11% increase in R&D expenditure as 
a share of GDP (equivalent to an increase of £200 million in R&D in Scotland) is 
correlated with a: 

• $998 increase in GDP per capita; 
• 0.03% growth in GDP per capita; 
• 0.31% increase in the labour force participation rate; and 
• 0.86% decrease in the youth unemployment rate.  

Whilst these results are correlations rather than evidence of causation, they are not 
surprising since they are what would be predicted by economic theory. 

Investing in HE has many economic benefits. Economic theory suggests that HE 
institutions provide endogenous growth by increasing the supply and quality of 
human capital available in the economy. This is gained through the transfer of 
knowledge and innovation opportunities HE provides, resulting in productivity 
increases, technological advancements, spin-out companies from graduates and 
staff, and patents and licences being developed. Together these advances, enabled 
by the transfer of skills and knowledge, can increase GDP growth. GDP per capita 
can also occur as a result of an increase in the number of institutions existing within 
a region. 

Universities form part of the ‘Triple Helix’, alongside government and industry, as an 
actor for innovation. HE institutions’ output leads to many positive externalities that 
benefit wider economic development. 

Economic theory suggests that R&D results in innovation and productivity increases 
which drive economic growth in both the short and long term. High rates of 
economic activity lead, in turn, to better labour market outcomes. The relationship 
could work in either direction. Economic growth could drive innovation with countries 
achieving greater economic growth able to spend a larger share of GDP on 
innovation. Innovation could drive economic growth with spending on R&D leads to 
organisational improvements, as well as to the creation of new products that make 
production more efficient. The evidence from the literature suggests that there is 
evidence for both effects and for feedback between the two. 
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Universities are a major source of R&D and transfer knowledge to both the public and 
private sector. Their research is often in areas where it will have a long-term impact 
and returns for the economy. Businesses which engage with universities on R&D 
activities can expect to see an increase in their productivity and a net gain on their 
bottom line. There is a role for government intervention to provide the funding and 
the institutional frameworks for R&D to occur and to address the market failure 
associated with a level of private R&D investment that is lower than its social returns 
would justify. 

Increased investment in graduates can have sustained long-term effects on the 
economy, increasing the stock of human capital and new knowledge that in turn 
leads to more productive workers and higher tax revenues, which can be further 
invested in the economy.   

An economic and fiscal analysis of the costs and benefits of HE investment, finds 
that, on average someone deciding to undertake an undergraduate degree compared 
with somebody who did not attend university, will: 

• earn an additional lifetime £113,000 (in net present value, NPV, terms); 
• cover the costs of the foregone earning ten years after graduation; and 
• make an educational investment with a 12.6% rate of return. 

Overall, by funding an undergraduate degree, the Exchequer will: 

• have a net fiscal benefit of £78,000 NPV over a graduate’s lifetime; 
• repay the investment made eleven years after the student’s graduation; and 
• make an investment with a rate of return of 12.7%. 

From the perspective of Scottish public finances (since not all taxes are collected in 
Scotland), the investment in funding an undergraduate degree: 

• has a rate of return of 7.2%; 
• is repaid 19 years after a student’s graduation; and 
• generates over a graduate’s lifetime a net benefit to public finances of £22,000. 

An increase in R&D investment would also be expected to generate economic and 
fiscal returns. IMF research found that a 10% increase in private R&D investment in 
an advanced economy can lead to an increase in GDP of around 1.3% in the long 
term (in twenty years), which would translate to a GDP increase for Scotland of £2.4 
billion. 

Such an increase could be stimulated (crowded-in) by an increase in university R&D 
investment. A 8.6% increase in university R&D1 would be expected to crowd in a 10% 
private sector R&D investment increase, based on the current ratio between the two 

--------------- 
1 Annual University R&D in Scotland is £1.1 billion, so an 8.6% increase would be around £92 million per 
annum, £1.8 billion in total over 20 years, or £1.3 billion when discounted to net present value 
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type of R&D in Scotland.  The resulting economic benefits would also deliver fiscal 
benefits (after taking account of the costs to public finances of the R&D investment).  

From the perspective of the Exchequer (including the Scottish Government) a 
cumulative additional investment in university R&D over twenty years of £1.3 billion, 
in NPV terms (an increase of 8.6%) would: 

• result in net benefits from increased taxation worth NPV £3.5 billion; 
• have a rate of return of 27.1%; and 
• be exceeded by the tax revenue generated as a result by year 6. 

From the perspective of the Scottish Government a cumulative investment in 
university R&D over twenty years of £1.3 billion (an increase of 8.6%2) would: 

• result in net benefits from increased taxation worth NPV £515 million; 
• have a rate of return of 9.7%; and 
• be exceeded by the tax revenue generated as a result by year 10. 

The return on investment and the net fiscal benefits from the perspective of the 
Scottish Government would be larger, if part of the increase in R&D spend was 
financed at the UK Government level. 

Increased investment in graduates and R&D can have sustained long-term effects on 
the economy, increasing the stock of human capital and new knowledge that in turn 
leads to more productive workers and higher tax revenues, which can be further 
invested in the economy.   

Importantly, these investments are complementary. In order to benefit fully from the 
increased human capital associated with higher numbers of graduates, new ideas 
and innovations are necessary, and in order to benefit from new R&D a workforce 
that is capable of applying the new knowledge is needed. 

This provides a compelling case to invest in the universities sector since such 
investment will generate economic returns, driving the recovery and transformation 
that will follow the COVID-19 pandemic, and providing a net fiscal return to the public 
finances. 

--------------- 
2 An 8.6% increase in total public sector investment in University R&D of £1.1 billion would be around £92 
million per annum. Around 30% of the total is funded from the Scottish Budget. If the Scottish Budget were 
to fund all of the increase, this would be equivalent to an increase of almost one-third.  
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2. Introduction 
This report has been prepared by BiGGAR Economics for Universities Scotland. It 
summarises the findings of analysis that has considered the role of universities in 
advanced economies, in particular their role in productivity growth and the fiscal 
returns on investment.  

2.1 Economic Impact of Universities 

This report focuses on the impact of an increase in investment lead to long term 
gains from increased human capital and increased knowledge from R&D.   

However, there would also be impact associated with the spending itself, as BiGGAR 
Economics have discussed in other analysis produced for Universities Scotland and 
for individual universities. The shorter term economic impacts include:  

• core impacts, including: 

Þ direct employment (of academic staff and a wide range of support staff); 
Þ supplier benefits from bought-in goods and services; 
Þ income effects from the spending of staff wages; 
Þ capital investment, supporting the construction sector; 

• student impacts, including: 

Þ student spending in the economy; 
Þ labour market benefits from part-time working;  
Þ student volunteering;  

• a wide range of difficult to quantify but economic important benefits, including: 

Þ creating new companies; 
Þ attracting inward investment; 
Þ simulating the creation and growth of key sectors;  
Þ strengthening regional economies; 
Þ contributing to a sense of place. 

While these impacts have not been specifically considered, they represent some of 
additional ways that universities can contribute. 

2.2 Economic and Policy Context 

The COVID-19 pandemic has been the greatest economic shock for 300 years. In 
May 2020 in the UK and in other advanced economies perhaps one-third of the 
workforce was either unemployed or underemployed (including those in furlough), an 
unprecedented level of economic inactivity.   
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As the focus of moves from rescue to recovery and transformation, the pre-COVID 
long term economic policies of both UK and Scottish governments provide a starting 
point for identifying priorities.    

UK Government policy priorities included: 

• levelling up the UK, particularly spatially; 
• reaching net zero greenhouse gas emissions by 2050; 
• boosting productivity (including by increasing R&D investment, with a target of 

2.4% of GDP set); and 
• investing in infrastructure (supported by the National Infrastructure Commission). 

The priorities of the Scottish Government are set out in the National Performance 
Framework (NPF), including the purpose: “To focus on creating a more successful 
country with opportunities for all of Scotland to flourish through increased wellbeing, 
and sustainable and inclusive economic growth.” 

The NPF aims to: 

• create a more successful country; 
• give opportunities to all people living in Scotland; 
• increase the wellbeing of people living in Scotland; 
• create sustainable and inclusive growth; and 
• reduce inequalities and give equal importance to economic, environmental and 

social progress.  

A thriving universities sector is an essential prerequisite to addressing UK and 
Scottish Government policy priorities and investment in the sector should be at the 
centre of economic recovery and transformation plans. 

Influential global policy makers have already identified investment in education and 
R&D as priorities for fiscal recovery policy. A University of Oxford survey3 of 231 
finance ministry officials, central bank officials, and other economists from 53 
(including all G20 nations) undertaken in April 2020, found support for education 
investment (L in Figure 2-1), R&D spending (X) and clean R&D spending (Y), as high 
impact fiscal recovery policies. As the figure shows, such policies are amongst a 
limited number of policy options that would deliver high positive impact on 
addressing climate change objectives and high long run economic multipliers. 

--------------- 
3 Hepburn, C., O’Callaghan, B., Stern, N., Stiglitz, J., and Zenghelis, D. (2020), ‘Will COVID-19 fiscal recovery 
packages accelerate or retard progress on climate change?’, Smith School Working Paper 20-02 
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Figure 2-1: Survey of Potential Fiscal Recovery Policies  

 

Source: Hepburn, C., O’Callaghan, B., Stern, N., Stiglitz, J., and Zenghelis, D. (2020), ‘Will COVID-19 fiscal 
recovery packages accelerate or retard progress on climate change?’, Smith School Working Paper 20-02 

Investment in the universities sector would be labour intensive (providing high quality 
jobs) in the short term and productivity enhancing in the longer term, and so would 
have the effect of:  

• contributing to economic recovery (by securing and providing employment that 
will help replace that employment that has been lost in the pandemic); and  

• driving economic transformation (since they can deliver productive, inclusive and 
sustainable growth).  

Universities have a fundamentally important role in an advanced economy. In 
planning economic recovery and transformation, it is worth reflecting on what the 
wealth of countries is based on. This is distinct from what the economic success of 
companies or individuals can be based on. Individual economic actors, can keep 
rewards from extracting wealth from the economy, in particular where market power 
can be established (for example, by securing a monopoly position in a market or by 
developing a new technology that may result in high costs for market entry for 
potential competitors, at least in the shorter term). 

From a national perspective, the wealth of the country can only be based on wealth 
creation. This has been the case at least since the industrial revolution and will 
continue to be the case as the economy recovers from Covid-19. The Nobel Prize 
winning economist and member of the Scottish Government’s Council of Economic 
Advisors, Joseph Stiglitz, describes the source of wealth creation: 
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“The true source of a country’s wealth – and therefore increases in 
productivity and living standards – is knowledge, learning, and 
advances in science and technology. It is this, far more than anything 
else, that explains why living standards today are so much higher 
than they were two hundred years ago – not only the increase in our 
material goods, but also the longer lifespans and better health 
throughout our lives.” 

Joseph Stiglitz4  

A thriving universities sector will therefore be an essential prerequisite to addressing 
Scottish and UK Government policy priorities and investment in the sector needs to 
be at the centre of economic recovery and transformation plans. This will need to be 
the case at the national level and in every region, to ensure that the growth is 
inclusive spatially. 

For example, and more specifically, the role of the universities sector can include: 

• securing and providing high quality employment;  

• providing the human and intellectual capital that will be necessary for both 
recovery and transformation; 

• developing the high level skills required to ensure that new knowledge can be 
diffused throughout the economy; 

• driving innovation for new and existing high productivity businesses and public 
sectors; 

• reducing and avoiding youth unemployment (in particular avoiding damaging life-
long scarring effects for those unemployed as a result of the crisis); 

• building the resilience of the economy and public services (including the health 
and care sectors);  

• supporting the net zero challenge and the green recovery (including providing the 
intellectual and human capital on which it will be based); 

• providing leadership in the national and in regional economies as well as in wider 
civic society; 

--------------- 
4 Stiglitz (2019), People, Power and Profits 
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• rebuilding the tax base, with investment now generating economic impacts and 
associated tax receipts, ensuring a net positive fiscal return.  

Universities have a crucial role to play in any advanced economy and they are 
particularly important in a time of uncertainty and change, the environment we are all 
living in now and will continue to be for some years to come.  

Economic recovery and transformation will need to be based on knowledge and 
innovation if it is to be sustainable and resilient. The universities sector will be the 
primary source of the human and intellectual capital that will be required. 

2.3 Approach 

The research presented in this report was undertaken in three parts. 

The first was empirical analysis, based on international statistics on the relationship 
between investment in higher education (HE) and research and development (R&D) 
and a range of indicators of economic performance. These included economic 
output per person, economic growth over time, economic participation and youth 
unemployment. 

The second part of the research sought to explain the findings from the empirical 
analysis. A focused literature review was undertaken, including the findings set out in 
papers from  organisations such as the International Monetary Fund (IMF) to gather 
evidence on the likely mechanisms that might explain the relationship between 
investment in HE and R&D and economic performance. 

Finally, an economic and fiscal impact analysis was undertaken to quantify the 
benefits of investment in HE and R&D in the Scottish context, for the economy and 
for public finances. 

2.3.1 Correlation 
An important element of the research was to assess the relationship between 
variables, such as HE and R&D investment and economic performance. The findings 
have been presented in graphical depictions of the relationship, and how pairs of 
variables are correlated has been calculated.   

For readers not used to interpreting graphs showing correlation, we hope the 
following note is helpful. 

When two variables are positively correlated they move in the same direction (e.g. 
higher levels of R&D are associated with higher economic growth). When two 
variables are negatively correlated, they move in opposite directions (e.g. higher 
levels of R&D are associated with lower economic growth).  When the slope of one 
variable is relatively flat and the slope of the other is relatively sharp, this suggests 
that there is a strong relationship.  
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The strength of the relationship between the variables is reported based on their 
best-fit linear equations. The changes considered are marginal and shall not 
interpreted as implying that a change in one variable directly leads to a change in the 
other.  

While correlation does not equal causation, it is nonetheless useful to consider how 
factors are related and the mechanism(s) which might explain a correlation. The 
economic theory presented in the literature review, by drawing on additional 
research, will further investigate the empirical relationships considered the 
correlation analysis. 

2.3.2 Comparator Economies 
The sample for this research was based on 15-20 developed countries (the numbers 
vary depending on the availability of good quality data), predominantly those in 
Western Europe, North America and Oceania.  The criteria for this group was that: 

• they were advanced economies, which means that they are close to the 
knowledge frontier (and so where productivity and economic growth was unlikely 
to be as a result of development and catch-up); and 

• comparable data from the OECD/World Bank was available on the range of 
metrics discussed. 

The sample are all advanced economies, including several small advanced 
economies and so relevant comparators for Scotland. In some cases, it was 
necessary to exclude countries where anomalies in the data means that they are not 
comparable.  For example, Ireland and Luxembourg have relatively high and 
fluctuating GDP per capita, in part due to international corporations reporting profits 
in their territories.  

2.3.3 Definition of Terms 
The following economic indicators have been used when conducting the correlation 
analysis: 

• Investment in higher education (HE): this is the share of spending on tertiary 
education as a percentage of GDP; 

• Proportion of the working age population with a university level degree: this is 
the proportion of the population aged 25+ that have completed short-cycle 
tertiary education, i.e. an undergraduate degree; 

• Investment in R&D: this is the proportion of public and private spending on R&D 
as a share of GDP; 

• GDP per capita: GDP divided by the population; 
• Growth in GDP per capita: this is the level of growth in GDP per capita 

(productivity) between 1996 and 2017, in US 2010 ($); 
• Labour force participation: this is the proportion of the population aged 15+ that 

are participating in the labour force; and 
• Youth unemployment: this is the share of the labour force aged 16-24 that are 

unemployed. 
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2.4 Report Structure 

The report is structured as follows: 

• Chapter 3 presents the empirical evidence on the relationship between 
investment in HE and economic performance; 

• Chapter 4 discusses how investment in HE improves economic performance; 
• Chapter 5 presents the empirical evidence on the relationship between 

investment in R&D and economic performance; 
• Chapter 6 discusses how investment in R&D improves economic performance ; 
• Chapter 7 provides analysis of the economic and fiscal returns on HE Investment; 

and 
• Chapter 8 provides analysis of the economic and fiscal returns on R&D 

Investment. 
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3. Empirical Evidence: 
Investment in HE and 
Economic Performance 
This chapter summarises the findings of the relationship between HE spending and 
economic performance.  

First, the chapter describes the correlation between investment in HE and GDP per 
capita; growth in GDP per capita; labour force participation; and the youth 
unemployment rate. The chapter then also describes the correlation between a 
higher educated workforce on GDP per capita; growth in GDP per capita; and labour 
force participation.    

To conduct the analysis data has been gathered from the World Bank (2020)5 and 
the OECD (2019)6. The analysis has been based on total spending total spending on 
tertiary education; however, the vast majority of this, more than 90% in the 
comparator countries is on long-cycle tertiary and so is a reasonable indicator of HE 
investment. Spending has been averaged over five years to remove the effects of 
annual fluctuations and the latest available data has been used for the economic 
variables.  

Lines of best-fit are included in the graphs alongside the equations defining them to 
show the relationship between the two variables. From the equations it is both 
possible to tell whether a correlation is positive (the x in the two equations are 
preceded by the same sign) or negative (the x in the two equations are preceded by 
opposite signs). Point increases are presented on this basis to the nearest hundredth 
to highlight the marginal impact of changes, representing the significance of even a 
small increase in spending on economic performance.  

It should be noticed that the variables capturing expenditure in HE and R&D are 
expressed as a share of GDP. Changes as a share of GDP are different from changes 
in nominal terms, as an increase of 0.07 percentage points in HE spending as a 
share of GDP is considerably larger than an 0.07 percentage point increase in 
nominal HE spending. 

--------------- 
5 World Bank (2020), World Development Indicators 
6 OECD (2019) Education at a Glance 
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3.1 Investment in HE 

3.1.1 GDP per Capita 

Countries that invest more in HE have higher levels 
of GDP per capita 

There is a correlation between investment in HE and GDP per capita, with a 0.07% 
point increase in HE investment as a share of GDP (for Scotland this would be 
equivalent to £127 million)7 correlated with a $524 increase in GDP per capita. 

Figure 3-1: Average Investment in HE (2012-2016) and GDP per Capita, 2018 

 

Source: World Bank (2020), World Development Indicators. OECD (2019), Education at a Glance, Figure 
C2.1. OECD (2020), Education Spending, https://data.oecd.org/eduresource/education-
spending.htm#indicator-chart  

The main reason for this is likely to be that more highly educated workers are able to 
do more highly skilled jobs that have higher wages and generate more profits for 
their employers.  Higher GPD per capita also supports higher taxes, which can be 
invested in HE. Investments in HE are also more likely to produce workers with 
innovate capacities particularly in relation to technological advancements which 
increase productivity in the economy, resulting in higher GDP per capita.  

--------------- 
7 This nominal value was estimated with respect to 2018/19 Scottish GDP Inclusive of activity in the North 
Sea, as in Scottish Government (2019), Government Expenditure and Revenue Scotland 2018/19. 
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3.1.2 Growth in GDP per Capita 

Countries that invest more in HE have higher growth 
in GDP per capita over time 

There is a correlation between investment in HE and growth in GDP per capita, with a 
0.07% point increase in HE investment as a share of GDP (for Scotland this would be 
equivalent to £127 million) correlated with a 0.06% point increase in GDP per capita 
growth.  

Figure 3-2: Average Investment in HE (2012-2016) and Average Growth in GDP per 
Capita (1996 to 2018) 

 

Source: World Bank (2020), World Development Indicators. OECD (2019), Education at a Glance, Figure 
C2.1. OECD (2020), Education Spending, https://data.oecd.org/eduresource/education-
spending.htm#indicator-chart  

Investments in HE result in an increase in the value and skill of human capital in the 
economy. This results in more highly skilled workers who are likely to have higher 
wages and can also result in an increase in entrepreneurship and innovations which 
grow the economy. Educational investments are also likely to result in long-term 
economic benefits which explains the growth in GDP per capita over time. Reverse 
causality may be also be a reason for this as countries which experience higher 
growth rates have more capital to invest in HE.  
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3.1.3 Labour Force Participation 

Countries that invest more in HE have higher rates 
of labour force participation 

There is a correlation between investment in HE and the labour force participation 
rate, with a 0.07% point increase in HE investment as a share of GDP (for Scotland 
this would be equivalent to £127 million) correlated with a 0.28% point increase in 
labour force participation. 

Figure 3-3: Average Investment in HE (2012-2016) and Labour Force Participation, 
2018

 

Source: World Bank (2020), World Development Indicators. OECD (2019), Education at a Glance, Figure 
C2.1. OECD (2020), Education Spending, https://data.oecd.org/eduresource/education-
spending.htm#indicator-chart  

The main reason for this is likely to be that greater investment into tertiary education 
increases the quality of HE establishments which attracts more applicants and 
improves the quality of learning students receive. This in turn creates more highly 
skilled graduates who are employable and enter the labour force relatively quickly 
post-graduation.  
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3.1.4 Youth Unemployment 

Countries that invest more in HE have lower rates of 
youth unemployment 

There is a correlation between investment in HE and the youth unemployment rate, 
with a 0.07% point increase in HE investment as a share of GDP (for Scotland this 
would be equivalent to £127 million) correlated with a 0.60% point decrease in youth 
unemployment. 

Figure 3-4: Investment in HE and Youth Unemployment, 2018 

 

 

Source: World Bank (2020), World Development Indicators. OECD (2019), Education at a Glance, Figure 
C2.1. OECD (2020), Education Spending, https://data.oecd.org/eduresource/education-
spending.htm#indicator-chart  

The main reason for this is likely to be that greater investment into HE will attract 
more young people into universities. Students are not included in the labour force 
and with more young people undertaking HE the youth unemployment rate is lower.   
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3.2 A Higher Educated Workforce 

3.2.1 GDP per Capita 

Countries with a higher educated working age 
population have higher levels of GDP per capita 

There is a correlation between the education level of the workforce and GDP per 
capita, with a 1.42% increase in the proportion of the workforce obtaining a university 
level degree (equivalent to an extra 56,000 people aged 25+ in the Scottish 
workforce with a degree)8 correlated with a $1,747 increase in GDP per capita. 

Figure 3-5: Workforce Education Levels and GDP per Capita, 2017 

 

Source: World Bank (2020), World Development Indicators.OECD (2019), Education at a Glance,  C2.1  

The main reason for this is likely to be that highly educated workers are more likely 
to work in highly skilled jobs which provide higher wages. An increase in the 
education level of the workforce is also likely to result in an increase in productivity 
and output in the economy, resulting in an increase in GDP per capita.  

It has sometimes been argued that if a proportion of graduates are employed in jobs 
that have not traditionally been considered to be graduate jobs, that this might imply 
an oversupply of graduates. However, this requires a static analysis of labour supply 

--------------- 
8 This was estimated based on the mid-2019 Scottish population aged 25+ from the National Records for 
Scotland. 
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and demand whilst in a dynamic economy, a higher proportion of graduates is more 
likely to be associated with increased productivity and economic output.  

3.2.2 Growth in GDP per Capita 

Countries with a higher educated working age 
population have higher growth in GDP per capita 
over time 

There is a correlation between the education level of the workforce and GDP per 
capita growth, with a 1.42% increase in the proportion of the workforce obtaining a 
university level degree (equivalent to an extra 56,000 people aged 25+ in the Scottish 
workforce with a degree) correlated with a 0.04% growth in GDP per capita.  

Figure 3-6: Workforce Education Levels, 2017, and Average Growth in GDP per 
Capita over time, 1996 to 2018 

 

Source: World Bank (2020), World Development Indicators. OECD (2019), Education at a Glance, Figure 
C2.1  

The main reason for this is likely to be that highly skilled workers are likely to 
progress to higher positions and undertake additional workplace training and further 
education. This results in higher wages and more valuable human capital over time 
who can produce innovative outputs into the economy.  
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3.2.3 Labour Force Participation 

Countries with a higher educated working age 
population have higher rates of labour force 
participation 

There is a correlation between the education level of the workforce and GDP per 
capita, with a 1.42% increase in the proportion of the workforce obtaining a university 
level degree (equivalent to an extra 56,000 people aged 25+ in the Scottish 
workforce with a degree) correlated with a 0.51% increase in the labour force 
participation rate. 

Figure 3-7: Workforce Education Levels and Labour Force Participation, 2017 

 

Source: World Bank (2020), World Development Indicators. OECD (2019), Education at a Glance, Figure 
C2.1 

The main reason for this is likely to be that workers who are more highly skilled will 
be less likely to want to leave the labour market because of the opportunity cost of 
the education they received to get a higher skilled job. They are also likely to be more 
employable than those less skilled and find it easier to obtain a job and stay in the 
labour force. The larger the share of the population which is highly skilled 
(completed HE) the larger the labour force is likely to be due to increased 
employability. 
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3.3 Summary of Empirical Evidence on Investment 
in HE and Economic Performance 

This chapter shows that across countries, a 0.07% point increase in HE investment 
as a share of GDP (for Scotland this would be equivalent to £127 million) is 
correlated with a: 

• $524 increase in GDP per capita; 
• 0.06% growth in GDP per capita growth;  
• 0.28% point increase in labour force participation; and  
• 0.60% point decrease in youth unemployment. 

A cross-country analysis has also shown that a 1.42% increase in the proportion of 
the workforce (equivalent to an extra 56,000 people aged 25+ in the Scottish 
workforce with a degree) having completed HE is correlated with a: 

• $1,747 increase in GDP per capita 
• a 0.04% growth in GDP per capita; and 
• 0.51% point increase in the labour force participation rate. 

Spending in HE across advanced economies is positively associated with a country’s 
economic performance. Countries spending more on education tend to have higher 
rates of economic growth and better labour market outcomes. This empirical 
evidence is in line with what is suggested by economic theory. 
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4. How Investment in HE 
Improves Economic 
Performance  
This chapter reviews the relevant economic literature and theory on the returns of 
investing in HE and highlights the contribution it makes to regional, national and 
global economic development.  

Universities play an important role as economic agents by contributing to economic 
activity through their operations and the local employment they support. In addition, 
they have a strategic role in nurturing an economy’s human capital and in providing 
research that expands the boundaries of existing knowledge. In considering the 
effect of universities on economic performance, this literature review focuses on: 

• the impact of university education on graduates’ lifetime earnings; 
• the channels through which universities contribute to economic growth; 
• available estimates of the impact of universities on growth at a UK level; and 
• wider benefits of HE. 

4.1 The Graduate Premium 

The graduate premium, the additional individual returns from a degree compared to a 
lower educational qualification, is a well-researched subject. In 2011 the Department 
for Business Innovation and Skills (BIS)9 researched the topic using data from the UK 
Labour Force Survey between 1996 and 2009. Despite the data being somewhat 
dated, evidence coming from the OECD10 suggests that the returns from HE tend to 
remain constant over time. 

The study considered the after-tax earnings of a graduate compared to the after-tax 
earnings of a non-graduate. Direct costs, such as tuition fees (the study was 
conducted at UK-level) less student support, and indirect costs such as foregone 
earnings were then subtracted from the gross graduate premium for each degree 
subject to give the net graduate premium. 

In this way, the study estimated that the average premium for achieving a degree 
amounted to around £108,000. However, there is considerable variation on the 
returns from getting a degree, depending on the subject studied. The study found 
that the graduate premium ranged between £380,604, the return from a degree in 

--------------- 
9 Department for Business, Innovation and Skills (2011), The Returns to Higher Education Qualifications 
10 Education at a Glance, OECD Indicators series. 
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Medicine and Dentistry, and £16,183, the premium from studying Creative Arts and 
Design. 

4.2 The Contribution of Universities to Innovation, 
(Regional) Growth and Employment 

The literature on the relationship between universities and economic growth 
considers universities as having three broad aims: 

• education; 
• research; and 
• transfer of knowledge and innovation to society and industry. 

Through each of these channels, universities make an economic contribution. In 
2014 the European Network on Economics of Education11 conducted a review of the 
literature, which considered the role that universities play in transferring knowledge 
and innovation, and how they promote productivity through these activities. 

There are two strands of economic theory that account for this contribution: the 
theory of endogenous growth and the concept of the Triple Helix (university-
government-industry). According to the theory of endogenous growth, universities 
contribute to the stock of human capital available in a given country. The knowledge 
they impart to their students and their research benefit overall productivity levels. 
The theory also suggests that the role of universities and their research is more 
important the closer a country is to the frontier of technological knowledge. 

The Triple Helix framework considers universities alongside industry and 
government as innovation actors. Their role in the Helix is particularly important 
because of the type of research HE institutions conduct: fundamental research. This 
is characterised by a long-term framework, high costs, high risks and a series of 
positive externalities and, as a result, would be underprovided by the private sector. 
For this reason, universities’ contribution to R&D and innovation does not tend to 
crowd out private investment, rather it complements it.  

The evidence suggests that over time universities have increased the number of 
patents and licences they issue. This progress and activity still remain particularly 
concentrated across the world (American institutions make the largest contribution) 
and within countries, where a few institutions tend to account for most activity. 
Alongside these activities, universities contribute through staff and student spin-offs, 
contract research, collaborative research and CPD activity. While all these activities 
are particularly valued by the private sector, survey evidence suggests that the 
provision of graduates and ‘soft’ activities such as informal exchanges remain the 
most influential for businesses.  

--------------- 
11 European Network on Economics of Education (2014), The contribution of universities to innovation, 
(regional) growth and employment. 
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To summarise, universities are important agents for the economic development of 
their regions through their activities, their contribution to the creation of regional 
clusters, the ideas and research they develop, and the training of graduates, who will 
carry the imparted knowledge to their workplaces. 

4.3 The Economic Impact of Universities: Evidence 
from Across the Globe 

A recent study by Valero and Van Reenen (2019)12 sought to quantify the relationship 
between regional economic growth and universities’ presence. Using a global 
dataset with data from UNESCO’s World Higher Education Database (WHED), the 
study found a relationship between the regional number of universities and future 
regional economic growth. This relationship was robust to controlling for other 
factors that may have an impact on local economic growth, including population 
growth and universities’ quality and size.  

The analysis found that a 10% increase in the number of universities in a region 
increases GDP per capita in that same region by 0.4%. The impact of universities on 
regional economic growth is not merely the reflection of demand effects (the effects 
on regional economies of the spending from students, staff and universities’ 
spending on supplies), but has a component linked to universities’ role in promoting 
innovation. 

4.4 The Relationship Between Graduates and 
Economic Growth Across Countries 

In addition to global evidence over the role of universities as engines of economic 
growth, some analysis has been conducted at a UK-level. In a 2013 study the BIS13 
considered the relationship between HE, productivity and economic growth.  

The study found that over the period between 1982 and 2005 graduate skills 
accumulation contributed to about 20% of GDP growth in the UK. This accounted 
only for the productivity impacts associated with graduates. When also considering 
the social impact of education, the analysis found that increases in the population 
share with a HE degree led in the long term to improvements in productivity. 

The study also estimated that a 1% increase in the workforce with a HE degree 
increases long-run productivity across the economy by about 0.2-0.5%. Over the 
period 1982-2005, this suggests that university education raised the productivity of 
the UK economy by between 11% and 28%.  

--------------- 
12 Valero, A. and Van Reenen J. (2019), The economic impact of universities: evidence from across the 
globe. Economics of Education Review 69, pp.53-67. 
13 Department for Business Innovation and Skills (2013), The relationship between graduates and 
economic growth across countries. 
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4.5 The Benefits of Post-18 Education 

In 2019, the Warwick Institute for Employment Research14 conducted a study on the 
wider benefits of post-18 education for individuals and society in the UK. This 
research went beyond a consideration of economic indicators, the object of the 
studies considered above. The study considered the relationship between post-18 
education and: 

• civic engagement activities; 
• economic activity and productivity; 
• health and wellbeing outcomes; 
• local communities; and 
• wider economic, social and cultural benefits. 

The study found that HE has significant economic benefits for those getting a 
degree, though the returns differ across subjects studied. Recent evidence from 
HESA15, however, pointed to a decline in the return in the graduate premium at age 
25, as compared to the 1990s.  

There also seem to be a relationship between post-18 education and civic 
engagement activities, though there may not be a causal link. Finally, the level of 
education has an impact on a host of variables related to wellbeing, including 
improvements on subjective measures of wellbeing, higher job satisfaction and 
improvements on quality of life. 

4.6 Summary: How Investment in HE Improves 
Economic Performance 

Investing in HE has many economic benefits. Economic theory suggests that HE 
institutions provide endogenous growth by increasing the supply and quality of 
human capital available in the economy. This is gained through the transfer of 
knowledge and innovation opportunities HE provides, resulting in productivity 
increases, technological advancements, spin-out companies from graduates and 
staff, and patents and licences being developed. Together these advances, enabled 
by the transfer of skills and knowledge, can increase GDP growth. GDP per capita 
can also occur as a result of an increase in the number of institutions existing within 
a region. 

Universities form part of the ‘Triple Helix’, alongside government and industry, as an 
actor for innovation. HE institutions’ output leads to many positive externalities that 
benefit wider economic development. 

--------------- 
14 Warwick Institute for Employment Research (2019), The wider (non-market) benefits of post 18 
education for individuals and society. 
15 HESA and Warwick Economics (2019), The return to a degree, new evidence based on the birth cohort 
studies and the labour force survey. 
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Alongside spurring economic activity, the main beneficiaries of a HE are graduates, 
through the additional earnings they are able to reap in the labour market, the so-
called “graduate premium”. Graduates earning an average premium of £108,000 can 
expect to see increases in both their standard of living and their wellbeing, creating 
wider benefits for both the individual and society.   

HE investment has benefits at both the individual and wider economic level. The 
predominant impact is on the supply of human capital it provides to the labour 
market and the productivity increases that result from this.  
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5. Empirical Evidence: 
Investment in R&D and 
Economic Performance  
This chapter considers the relationship between investments in R&D and economic 
performance. The chapter describes the correlation between an increase in R&D 
investment and GDP per capita; growth in GDP per capita; labour force participation; 
and youth unemployment.   

To conduct the analysis data has been gathered from the World Bank (2020), World 
Development Indicators. Investment in R&D has been averaged over the period of 
1996-2017 to remove the effects of annual fluctuations.    

Lines of best-fit are included in the graphs alongside the equations defining them to 
show the relationship between the two variables. From the equations it is both 
possible to tell whether a correlation is positive (the x in the two equations are 
preceded by the same sign) or negative (the x in the two equations are preceded by 
opposite signs). Point increases have been found to the nearest hundredth to 
highlight the marginal impacts of changes, representing the significance of even a 
small increase in R&D investment on economic performance.  
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5.1 Investment in R&D 

5.1.1 GDP per Capita 

Countries that invest more in R&D have higher 
levels of GDP per capita 

There is a correlation between investment in R&D and GDP per capita, with a 0.11% 
increase in R&D investment as a share of GDP (equivalent to an increase of £200 
million in R&D in Scotland 16) correlated with a $998 increase in GDP per capita. 

Figure 5-1: Average Investment in R&D, 1996-2017, and GDP per Capita, 2017 

 

Source: World Bank (2020), World Development Indicators.  

The main reason for this is likely to be that universities which invest in R&D will 
increase the level of creativity and entrepreneurship in the workforce, which can 
result in significant innovations which increase the output and productivity of the 
economy. This then generates higher profits for businesses and export potential 
which increases GDP per capita.  

--------------- 
16 This nominal value was estimated with respect to 2018/19 Scottish GDP Inclusive of activity in the 
North Sea, as in Scottish Government (2019), Government Expenditure and Revenue Scotland 2018/19. 
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5.1.2 Growth in GDP per Capita 

Countries that invest more in R&D have higher 
growth in GDP per capita over time 

There is a correlation between investment in R&D and GDP per capita growth, with a 
0.11% increase in R&D investment as a share of GDP (equivalent to an increase of 
£200 million in R&D in Scotland) correlated with a 0.03% growth in GDP per capita. 

Figure 5-2: Average Investment in R&D, 1996-2017, and Average Growth in GDP 
per Capita over time, 1996 to 2018 

 

Source: World Bank (2020), World Development Indicators. 

The main reason for this is likely to be that R&D investments typically occur over a 
longer period of time and so employ workers, and pay wages, during the course.  
Positive externalities may also occur from R&D investments as knowledge is 
transferred to other organisations who can then increase their productivity and 
output, resulting in higher GDP per capita over time.  
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5.1.3 Labour Force Participation 

Countries that invest more in R&D have higher rates 
of economic participation 

There is a correlation between investment in R&D and labour force participation, with 
a 0.11% increase in R&D investment as a share of GDP (equivalent to an increase of 
£200 million in R&D in Scotland) correlated with a 0.31% increase in the labour force 
participation rate.  

Figure 5-3: Average Investment in R&D, 1996-2017, and Labour Force Participation, 
2017 

 

Source: World Bank (2020), World Development Indicators.  

The main reason for this is likely to be that universities that invest in R&D require 
significant human capital to undertake such research and therefore employ more 
people from the labour market. 
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5.1.4 Youth Unemployment 

Countries that invest more in R&D have lower rates 
of youth unemployment 

There is a correlation between investment in R&D and youth unemployment, with a 
0.11% increase in R&D investment as a share of GDP (equivalent to an increase of 
£200 million in R&D in Scotland) correlated with a 0.86% decrease in the youth 
unemployment rate.  

Figure 5-4: Average Investment in R&D, 1996-2017, and Youth Unemployment, 
2017 

 

Source: World Bank (2020), World Development Indicators.  

The main reason for this is likely to be that R&D generates innovative opportunities 
that can create new areas of employment which provide a higher number of jobs 
than would be available without such investment.  
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5.2 Summary of Empirical Evidence on Investment 
in R&D and Economic Performance 

This chapter has shown that, across countries, a 0.11% increase in R&D expenditure 
as a share of GDP (equivalent to an increase of £200 million in R&D in Scotland) is 
correlated with a: 

• $998 increase in GDP per capita; 
• 0.03% growth in GDP per capita; 
• 0.31% increase in the labour force participation rate; and 
• 0.86% decrease in the youth unemployment rate.  

There is an empirical relationship between expenditure on R&D and a country’s 
relative economic performance, as suggested by the correlation analysis conducted 
in this chapter. Countries that spend a greater share of their GDP on R&D tend to 
have higher growth rates, lower youth unemployment and larger labour market 
participation. 
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6. How Investment in R&D 
Improves Economic 
Performance  
This section provides a review of the literature concerning the relationship between 
spending on R&D and innovation, and economic growth. The literature review: 

• introduces the relationship between productivity, innovation and economic 
growth; 

• considers the links between economic growth and productivity; 
• explains the rationale for public sector intervention; 
• provides cross-country evidence of the productivity benefits from R&D spend; and 
• considers the impact of interactions between business and universities. 

6.1 Productivity, Innovation and Economic Growth 

As generators of innovative R&D, and being located at the centre of industry clusters, 
universities contribute to economic growth. A number of influential economists have 
published works that set out a theoretical and empirical case for the role that high-
level skills and innovation play in both boosting economic competitiveness and 
addressing inequality in society.  

In the late 1950s Robert Solow published papers that showed it was not the savings 
rate or increases in factors of production (labour and capital) that determined the 
long-run growth rate, but increases in productivity. In the early 1960s Kenneth Arrow 
published papers on R&D and on learning by doing, which showed that almost all 
economic growth could be accounted for by innovation, both new ideas emerging 
from research and improving productivity through learning by doing during the 
process of production itself. 

Building on this, the Nobel prize winning economist Joseph Stiglitz17 has argued that 
productivity is the result of learning and consequently, a focal point of policy should 
be to increase learning within the economy. The observation is made that even 
within countries and within industries there can be large gaps between the most 
productive and the others.  

The scale of knowledge exchange, research and innovation that takes place is also 
important because there are dynamic effects that come into play. New knowledge 
and innovation (the diffusion of knowledge) are both based on the foundations of 
prior knowledge and high levels of investment in knowledge and innovation 
accelerate the pace of innovation. In contrast, cutting levels of investment in 

--------------- 
17 Stiglitz (2019), People, Power and Profits 



  

 

Universities in Advanced Economies 34 

knowledge and innovation, means that the pace of innovation slows down because 
underinvestment compounds over time.  

In summary, knowledge and innovation are fundamental to economic growth, since it 
is productivity growth that drives economic growth, and productivity growth is in turn 
driven by knowledge and its diffusion (innovation). 

6.2 What is the Relationship Between Innovation 
and Growth?  

The correlation analysis provided above points to the existence of a relationship 
between spending on R&D and innovation activities, and economic growth. The 
relationship between these two variables could take one of four forms: 

• economic growth drives innovation – countries growing faster are able to spend a 
larger share of GDP on innovation; 

• innovation drives economic growth – spending on R&D leads to organisational 
improvements, as well as to the creation of new products that make production 
more efficient; 

• there is a feedback effect between the two; and 
• the two variables develop independently over time. 

A 2017 study by Maradana et al.18 set out to uncover the nature of this relationship 
considering a sample of 17 European countries over the period 1989-2014. The study 
used both input (R&D expenditure, number of researchers in R&D activity) and output 
(patents per resident, patents per non-resident, high tech exports and scientific and 
technical articles) measures of innovation.  

While the authors find evidence for each of the four hypotheses when considering 
the relationship within and across countries and using different measures, on the 
balance of this evidence they suggest an active role for governments. They shall 
seek to invest in innovation activities and to provide an institutional framework 
supportive of innovation activities, according to their developmental needs. 

6.3 Government Intervention and Market Failures in 
R&D Provision 

A focus on the positive role that government can play through their fiscal policies in 
spurring R&D investment was the object of the 2016 International Monetary Fund’s 
(IMF) Fiscal Monitor19. In addition to providing policy guidance, the IMF publication 

--------------- 
18 Maradana et al. (2017), Does innovation promote economic growth? Evidence from European countries. 
Journal of Innovation and Entrepreneurship, 6(1). 
19 IMF (2016), Fiscal Monitor April 2016, Acting Now Acting Together. 
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set the role of R&D in context and made a case for why government should play a 
role. 

Productivity growth is generally seen as one of the main channels through which 
long-term economic growth takes place. Innovation, which can take many forms – 
new or improved products, organisational structures etc. – in turn affects 
productivity growth. That is, the relationship between long-term growth and 
innovation is mediated through changes in productivity. 

In most countries, R&D takes place through the public and private sector. Public R&D 
tends to focus on basic scientific research. This is the sort of research that aims to 
develop the knowledge of scientific theories. The fact that this type of research 
tends to have long time horizons and its findings may not be marketable means that 
it is unlikely to be undertaken by the private sector. Returns from this type of 
research average around 20% (these are private returns so will be improvements in 
business performance, which could be increase income or reduced costs). 
Universities play an important role not only as providers of public research but also 
as a transmission mechanism between research in the public and private sector. 

The case for public sector fiscal intervention in the research and innovation 
landscape is justified based on a series of market imperfections that arise. Despite 
the returns on private sector investment in R&D being higher than those from public 
sector research – 20-30% - there is a lack of R&D investment coming from the private 
sector. The investment in private R&D is suboptimal as individual businesses’ 
investment decisions fail to take account of the positive externality resulting from 
intra and inter-industry knowledge spillovers. This shortfall was estimated to 
approximate 40%.  

Another reason behind the suboptimal level of private R&D investment is given by 
credit constraints in the financing of R&D investment. These types of expenditure 
may have high risk, have high fixed costs and there is an asymmetry between the 
timing of spending and when returns arise.  

In this context, fiscal policy has a role to play in stimulating innovation as well as in 
creating the preconditions for an economy to benefit from innovation, for instance, 
by ensuring a population with a high human capital through investment in education. 
Other measures advocated include a range of subsidies and tax incentives to 
promote private sector R&D. 

6.4 Private Sector Returns on R&D Spend, Evidence 
from the Nordic Countries  

In addition to explaining the effects of R&D on growth and why too little R&D may 
take place, the literature has also considered the returns on private sector R&D for 
individual businesses. A 2012 study by the Danish Agency for Science, Technology 
and Innovation sought to uncover the rates of return from R&D investment across 
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Norway, Denmark, Finland and Sweden20. This considered both differences across 
countries as well as across industries. The study found that rate of returns from 
private R&D investment across these Nordic countries varied between 34.2% in 
Denmark, 16.4% in Sweden and 22.7% in Norway and in Finland.  

Table 6-1 Returns on R&D Investment from Nordic Countries 

 Norway Finland  Sweden Denmark 

Average Return on R&D Investment 22.7% 22.7% 16.4% 34.2% 

Source: Danish Agency for Science, Technology and Innovation, Economic Impacts of Business 
Investments in R&D in the Nordic Countries. 

Most of the companies which engaged in R&D tend to be of a larger size (I.e. 44% to 
53% of large companies engage in R&D as opposed to 12% to 19% of small and 
medium enterprises). These larger companies are also likely to reap larger returns 
from their R&D investment. The study, for instance, found that a company with 
between 2 and 49 employees in Denmark has a return on R&D investment of 12.4%, 
compared with 63.7% for one that employs more than 250 employees. These 
differences can be explained as a result of the fact that smaller businesses do not 
have the financial resources to undertake risky projects, which are those most likely 
to bring benefits. In addition, the may undertake lower R&D spend because the 
spillovers they experience are likely larger. 

Overall, this study through access to extensive data from private businesses 
provided evidence for the sizable returns and productivity improvements that arise 
from private R&D investment.  

6.5 Universities Collaboration with Business in 
Denmark 

In 2012, Danish consultancy DAMVAD21  conducted a study on the economic impact 
of companies collaborating with the University of Copenhagen. This is one of only a 
few studies conducted worldwide quantitively assessing the impact emerging from 
this collaboration. The availability of company level productivity data for Danish 
companies enabled DAMVAD to consider the productivity benefits associated with 
the University collaboration. The study found considerable benefits arising from this. 
University-businesses collaboration had an impact on participating businesses in the 
form of: 

• a 6.5% increase in productivity per employee for participating companies; 
• about €7,000 per employee net gain on the bottom line; and 

--------------- 
20 Danish Agency for Science, Technology and Innovation, Economic Impacts of Business Investments in 
R&D in the Nordic Countries. 
21 DAMVAD (2012), Measuring the Economic Effects of Companies Collaborating with the University of 
Copenhagen. 
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• €2.43 million per company, net gain compared to the bottom line. 

The study also provided evidence on the time frame over which impacts take place. 
Impacts are realised gradually and by year 6 companies that collaborated with HE 
institutions on R&D projects were 15.8% more productive than equivalent companies 
who hadn't.  

The study also pointed to some barriers that prevent businesses and universities 
from engaging in more collaboration. These include the transaction costs in 
establishing a legal framework for the collaboration to take place and the different 
time horizons of research in academia (usually, long-term) and in industry (usually 
focussed on the short-term).  

6.6 Summary: How Investment in R&D Improves 
Economic Performance   

This literature reviewed provides explanations for the empirical relationships 
evidenced in the previous chapter. The relationship could work in either direction. 
Economic growth could drive innovation with countries achieving greater economic 
growth able to spend a larger share of GDP on innovation. Innovation could drive 
economic growth with spending on R&D leads to organisational improvements, as 
well as to the creation of new products that make production more efficient. The 
evidence from the literature suggests that there is evidence for both effects and for 
feedback between the two. 

Economic theory suggests that R&D results in innovation and productivity increases 
which drive economic growth in both the short and long term. High rates of 
economic activity lead, in turn, to better labour market outcomes. 

Universities are a major source of R&D and transfer knowledge to both the public and 
private sector. Their research is often in areas where it will have a long-term impact 
and returns for the economy. Based on the DAMVAD study, businesses which 
engage with universities on R&D activities can expect to see around a 16% increase 
in their productivity and a net gain on their bottom line. There is a role for 
government intervention to provide the funding and the institutional frameworks for 
R&D to occur and to address the market failure associated with a level of private R&D 
investment that is lower than its social returns would justify. 

In summary, R&D results in innovations which change organisational practices and 
create new products, making it an engine of economic growth. The more investment 
that is made into R&D, the more innovative the economy can be, and at a quicker 
pace.  
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7. Economic and Fiscal Returns 
on HE Investment 
An increase in economic activity spurred by investment in HE and innovation would 
be expected to lead to increased tax revenues. This section estimates the fiscal 
returns from investment in HE. 

7.1 Investment in HE 

Through their teaching, universities develop their students’ skills and knowledge. 
These, which economists refer to as human capital, will influence graduates’ 
productivity and lifetime earnings. Investment in HE can increase the number of 
those able to benefit from the teaching offered by universities and the quality of the 
institutions’ training. As a result, this type of expenditure has implications for a 
country’s level of human capital, its productivity and economic growth.  

Spending in HE can generate a virtuous cycle, as depicted in Figure 7.1. funding that 
supports HE provision, will deliver outcomes including  a larger number of graduates 
within the workforce. Benefitting from a university education, these workers will be 
more skilled and employed in higher paying jobs, than would have been without a 
degree. In turn, higher lifetime earnings would result in a larger fiscal contribution 
made by these graduates over their lifetimes, leading to additional resources 
available to the Scottish and UK Governments. 
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Figure 7-1 The Fiscal Impact from Investment in Higher Education 

 

Source: BiGGAR Economics Analysis 

7.2 The Graduate Premium 

The teaching and skills universities give to their students have lasting effects on their 
labour market outcomes. The research on the graduate premium suggests that due 
to their larger human capital, graduates can command higher wages, once they join 
the workforce. 

To estimate the ‘graduate premium’ a similar approach as in the 2011 BIS report22 
considered above was followed. Using data from the ONS23 on average annual gross 
pay from age 21 to age 64 for a graduate and someone without a degree24, it was 
possible to estimate the earning differences between the two groups. The data, 
available at UK level, were adjusted to reflect evidence suggesting that: 

• the median earnings after five years for graduates from Scottish HE institutions 
(£27,100) are 4% larger than for the average UK graduate (£26,000)25; and 

• median gross wages for full-time workers in Scotland (£30,000) are smaller than 
for the UK as a whole (£30,353)26.  

Differences in earnings in Scotland between graduates and non-graduates  are 
shown in Figure 7-2. While at graduation the difference between the two groups is 
small, the gap between graduates’ and non-graduates’ earnings widens 
progressively. The movement of earnings during a person’s lifetime is similar across 

--------------- 
22 Department for Business Innovation and Skills (2011), The returns to higher education qualifications. 
23 Office for National Statistics (2017), Graduates in the UK Labour Market: 2017. 
24The ONS study considered someone having the equivalent of a Scottish 6 year certificate (CSYS). 
25 Scottish Government (2019), Longitudinal Educational Outcomes (LEO) from Universities: 2016/17 
Scotland. 
26 Office for National Statistics (2019), Annual Survey of Hours and Earnings, Table 12. 
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the two groups with the highest earning capacity realised in the mid-forties, though, 
by that time, the incomes of graduates have increased considerably faster. 

Figure 7-2 Earnings in Scotland of Graduates and Non-Graduates 

 

Source: BiGGAR Economics Analysis and ONS (2017), Graduates in the UK Labour Market 2017 

7.3 Economic Returns from the Graduate Premium 

To estimate the individual graduate premium, it was then necessary to discount the 
costs incurred by graduates, compared to those of someone who did not go to 
university. Since Scottish undergraduates do not pay tuition fees, the main cost they 
incur by deciding to go to university are the foregone earnings during the four years 
of their studies. Using the estimate of foregone earnings from the 2011 BIS study27 
and adjusting it for inflation, it was estimated that the indirect cost to a graduate of 
participation in HE amounted to £36,900.  

By adding the additional earnings (net of taxes) accruing over a graduate’s working 
life compared to a non-graduate and the costs of participating in HE, it was 
estimated that in 2018/19 the graduate premium was around £113,000. The 
development of the difference in earnings between the two groups is shown in Figure 
7-3. 

--------------- 
27 Department for Business Innovation and Skills (2011), The returns to higher education qualifications. 
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Figure 7-3 Difference in Earnings - Graduate and Non-Graduate 

 

Source: BiGGAR Economics Analysis 

To summarise, on average someone deciding to undertake an undergraduate degree 
compared with somebody who did not attend university, will: 

• earn an additional lifetime £113,000 (in NPV terms); 
• cover the costs of the foregone earning ten years after graduation; and 
• make an educational investment with a 12.6% rate of return. 

7.4 The Fiscal Impact of the Graduate Premium 

From the perspective of public finances, the higher earnings underpinning the 
individual graduate premium translate in higher taxation.  

7.4.1 Exchequer Contribution 
To estimate the net total tax contribution of a graduate compared to a non-graduate 
it was necessary to consider: 

• higher tax revenue (Income Tax and National Insurance contributions) paid by a 
graduate compared to a non-graduate; 

• direct costs to public finances from providing HE; and 
• indirect costs in the form of foregone Income Tax and National Insurance 

contributions. 

The starting point in estimating the benefits to the Exchequer was to consider the 
differences in lifetime earnings between a graduate and a non-graduate. It was 
estimated that over a life-time a graduate earns gross £185,000 more than a non-
graduate. 
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Applying the 2020/21 Scottish Government Income Tax rates28 and the National 
Insurance contributions (employer and employee)29 set by the UK Government, it was 
then possible to estimate the additional lifetime tax contribution made by a graduate. 
This includes all taxation regardless of whether it goes to the UK or Scottish 
Government. It was estimated that a Scottish graduate’s lifetime Exchequer 
contribution could be up to £103,000. 

Having estimated the fiscal benefits from more graduates in the workforce, it was 
necessary to estimate the costs to public finances of providing HE. The first cost is 
the direct cost of funding HE. This was estimated by dividing the total funding 
(£858.5 million)30 – general fund teaching and income from tuition – by the total 
number of Scottish undergraduate students (135,505) in 2018/1931. In this way, it 
was estimated that the average funding per undergraduate student per year was: 

• £6,300 each year; and 
• a net present value (NPV) of around £23,300 over the four-year period of an 

undergraduate degree. 

The second type of cost incurred by the Exchequer is foregone tax revenue. To 
estimate the fiscal costs from students not working and not paying Income Tax and 
National Insurance contributions during their time at university, the taxes that would 
have been paid on foregone earnings were considered. It was possible to estimate 
that over a four-year period indirect costs for a single student would be around 
£1,500 including: 

• £1,450 in foregone National Insurance contributions; and 
• £50 in foregone Income Tax. 

Subtracting from the direct benefits, direct and indirect costs, it was possible to 
estimate that the NPV from the perspective of the Exchequer of funding an 
undergraduate degree in Scotland is £78,000. The expenditure incurred providing 
funding over the four years of a degree and through foregone revenue would be 
recovered eleven years after the student’s graduation. The rate of return on a similar 
investment is 12.7%. The development of the lifetime impact of funding an 
undergraduate degree from the Exchequer’s perspective is shown in Figure 7.4 
below. 

--------------- 
28 Scottish Government (2020), Scottish Income Tax: 2020-2021, available at: 
https://www.gov.scot/publications/scottish-income-tax-2020-2021/  
29 UK Government (2020), National Insurance, available at: https://www.gov.uk/national-insurance/how-
much-you-pay  
30 Higher Education Statistics Agency (HESA) (2020), 2018/2019 Tuition fees and education contracts 
analysed by domicile, mode, level and source. HESA (2020), 2018/19 Funding body grants. 
31 HESA (2020), Enrolments by HE Provider 2018/19. 
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Figure 7-4 Exchequer Lifetime Contribution of a Scottish Graduate 

 

Source: BiGGAR Economics Analysis 

Overall, by funding an undergraduate degree, the Exchequer will: 

• have a net fiscal benefit of £78,000 NPV over a graduate’s lifetime; 
• repay the investment made eleven years after the student’s graduation; and 
• make an investment with a rate of return of 12.7%. 

7.4.2 Scottish Exchequer Impact 
Not all the taxation that is collected by the Exchequer is retained by the Scottish 
Government. To estimate the fiscal returns from investing in an undergraduate 
degree at the Scottish level, it was necessary to consider the fiscal revenue and 
costs incurred by the Scottish Government. 

Based on data on tax revenue from the Government Expenditure and Revenue 
Scotland 2018/1932, it was estimated that around 90% of Income Tax revenue is 
retained by the Scottish Government. National Insurance contributions are all 
collected by the UK Government. Once these ratios were applied to the total benefit 
to the Exchequer (£103,000) as estimated above, it was estimated that for each 
graduate the Scottish Government receives £46,000 in additional tax revenue. 

Since education is a devolved matter, the direct costs of funding an undergraduate 
degree are the same as the total Exchequer direct costs estimated above. The 
average funding per undergraduate student per year was around £6,300. The net 
present value (NPV) over the four-year period of an undergraduate degree was 
estimated to be around £23,300. 

--------------- 
32 Scottish Government (2019), Government Expenditure and Revenue Scotland 2018/19. 
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To estimate the indirect costs to the Scottish Government of a student undertaking a 
degree instead of joining the workforce earlier, it was necessary to discount the 
indirect Exchequer costs estimated earlier by the share of this taxation benefitting 
the Scottish Government. Most of the total foregone taxation £1,500 would go to the 
UK Government, though some £50 of the revenue shortfall would go to the Scottish 
Government. 

Adding direct and indirect costs, it was possible to estimate that the fiscal NPV from 
the Scottish Government funding of a student throughout her undergraduate degree 
is around £22,000. From the Scottish Government’s perspective, the cost of funding 
an undergraduate degree is recovered 19 years after a student’s graduation. The 
additional fiscal contribution made by a graduate to public finances in Scotland is 
shown in Figure 7-5. 

Figure 7-5 Scottish Fiscal Contribution of a Graduate 

 

Source: BiGGAR Economics 

From the perspective of Scottish public finances, the investment in funding an 
undergraduate degree: 

• has a rate of return of 7.2%; 
• is repaid 19 years after a student’s graduation; and 
• generates over a graduate’s lifetime a net benefit to public finances of £22,000. 
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 Benefits of Investment in HE 
– an Example 
The long-term relationship between an increase in the number of graduates and its 
potential fiscal implications is best illustrated through an example. To make the logic 
and calculations easier to follow, the impact from funding the provision of HE 
courses for 1,000 students is considered. 

Based on the analysis in the previous section, it was estimated that the net benefits 
from having an additional 1,000 students doing an undergraduate degree are: 

• £112.6 in additional earnings for those getting a degree; 
• £78.2 million for the Exchequer in additional tax revenue; and 
• £22.4 million for the Scottish Government in additional Income Tax contributions. 

Figure 7-6 Impact of HE Provision to 1,000 Undergraduate Students 

Source: BiGGAR Economics Analysis 

 

7.5 Summary of Economic and Fiscal Returns on HE 
Investment 

Increased investment in graduates can have sustained long-term effects on the 
economy, increasing the stock of human capital and new knowledge that in turn 
leads to more productive workers and higher tax revenues, which can be further 
invested in the economy.   
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8. Economic and Fiscal Returns 
on R&D Investment 
An increase in economic activity spurred by investment in HE and innovation would 
be expected to lead to increased tax revenues. This section estimates the fiscal 
returns from investment in R&D. 

8.1 Investment in R&D 

The review of the literature suggested that innovation is a determinant of 
productivity growth, which, in turn, affects economic growth over the long term. This 
section estimates the fiscal impact of an increase in R&D investment. 

Government investment in R&D produces a virtuous cycle, as shown in Figure 8-1. An 
increase in investment in university R&D is followed by additional private sector 
investment, as the two types of research tend to be complementary. The private and 
public boost to R&D spending lead to innovation and economic growth over time, 
which, in turn, benefits public finances and allows for more resources to be spent on 
R&D. 

Figure 8-1 From Public R&D Investment to Fiscal Impact 

 

Source: BiGGAR Economics Analysis 
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8.2 Economic Impact of Increasing University R&D 

This section quantifies the relationship between an increase in R&D investment from 
universities and economic activity. To estimate the potential economic effects of a 
similar investment, it was necessary to make some assumptions. 

It was assumed that there would be an increase in funding to University R&D of 8.6%. 
This investment would be sustained over a twenty-year period. Based on university 
R&D in Scotland in 2017 (£1.1 billion), an 8.6% increase in investment would require: 

• £92 million each year; and  
• £1.8 billion (£1.3 billion NPV) over a twenty-year period. 

The evidence from the literature review on innovation and growth suggests that 
public sector and private sector R&D are complementary. The former usually takes 
place at an earlier stage of the innovation process and focuses on furthering basic 
scientific knowledge, whereas the latter builds on this knowledge and applies it to 
create new or improved products and processes. 

In line with this mechanism, it was assumed that, following an increase in public 
funding, the private sector would increase its R&D investment to exploit the 
opportunities created by the increased public research. In order to maintain the 
existing ratio of public to private R&D, there would be a 10% in private R&D 
investment. Based on a 2017 private R&D investment of £1.2 billion, the additional 
private investment required would be: 

• £125 million each year; and 
• £2.5 billion (£1.8 billion NPV) over a twenty-year period. 

According to the IMF Fiscal Monitor, which considered a meta-analysis of 15 
studies33, a 10% increase in private R&D investment in an advanced economy can 
lead to an increase in GDP of around 1.3% in the long term, which is defined as the 
twenty-year period assumed above. Based on 2018/19 Scottish GDP, a similar 
increase would mean that after 20 years Scottish GDP could be around £2.4 billion 
larger.  

To consider the cumulative impact of the increase in GDP from productivity growth 
over the period, it was necessary to estimate the changes in GDP following an 
increase in R&D investment. In doing so, it was assumed that the increase in R&D 
investment would take time to have impacts on economic activity through increased 
productivity. The contribution would then increase faster as new ideas are embraced 
in production and flatten towards the end of the 20-year period, as the economy 
reaches a new equilibrium with higher levels of R&D investment. The development 
GDP is shown in Figure 8-2. 

--------------- 
33 International Monetary Fund (IMF) (2016), Fiscal Policies for Innovation and Growth. 
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Figure 8-2 Productivity Growth Increase in GDP, following R&D Investment 

 

Source: BiGGAR Economics Analysis 

The cumulative effects over twenty years of annual increases in GDP as a result of 
productivity improvements from higher R&D investment was estimated to be NPV 
£14.2 billion.  

8.3 Fiscal Impact of an Increase in University R&D 

8.3.1 Exchequer Impact 
To estimate the net impact on public finances, it was necessary to consider how 
much additional taxation could be generated by an increase in GDP of this 
magnitude. According to the 2018/19 Government Revenue and Expenditure 
Scotland34, taxation across the Scottish economy is around 33.9% of Scottish GDP. 

Applying, this ratio to the additional GDP contribution from productivity growth, it 
was estimated that the total taxation that would be raised over a twenty-year period 
would be NPV £4.8 billion. 

Subtracting from this the total cost of public investment in R&D over the same 
period, it was estimated that the net benefit to public finances would be £3.5 billion. 
The return of the investment in private R&D over the period would be 27.1% and by 
year 6 the revenue from higher taxation will be larger than the costs of R&D 
investment. 

The development of the Exchequer’s fiscal position from sustained investment in 
R&D is shown below. 

--------------- 
34 Scottish Government (2019) Government Expenditure and Revenue Scotland 2018-2019. 
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Figure 8-3 Net Fiscal Position - Exchequer 

 

To summarise, from the perspective of the Exchequer (including the Scottish 
Government) a cumulative investment in university R&D over twenty years of £1.3 
billion would: 

• result in net benefits from increased taxation worth NPV £3.5 billion; 
• have a rate of return of 27.1%; and 
• be exceeded by the tax revenue generated as a result by year 6. 

8.3.2 Impact on Scottish Public Finances 
The fiscal analysis presented here assumed that all the costs of increased public 
R&D investment would be borne by the Scottish Government. This would amount to 
an increase of around 31% over current research funding to universities, which, 
based on data from the Scottish Funding Council (SFC), is around £296 million in 
2019/202035. If some of this investment was funded out by the UK Government, the 
fiscal rate of return to the Scottish Government would be considerably higher. 

The benefit to public finances in Scotland would be lower than the total Exchequer 
benefit as part of the taxation would not be retained in Scotland. Based on the 
relationship in 2018/19 between Scotland’s GDP and the Scottish Government’s tax 
take as a share of GDP (12.9%), it was estimated that over the 20-year period 
considered, the NPV of tax revenue would be £1.8 billion36. 

Subtracting the costs from sustained investment in public R&D from the additional 
tax revenue over the investment’s lifetime, it was estimated that the net benefit to 

--------------- 
35 Scottish Funding Council (SFC) (2019), Indicative University Funding Allocations 2019/20, available at: 
http://www.sfc.ac.uk/publications-statistics/announcements/2019/SFCAN042019.aspx. 
36 Scottish Government (2019) Government Expenditure and Revenue Scotland 2018-2019. 
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public finances could be around £515 million. The return of the investment in private 
R&D over the period would be 9.7% and by year 10 the revenue from higher taxation 
will be larger than the costs of R&D investment. 

Figure 8-4 Net Fiscal Position - Scottish Government 

Source: BiGGAR Economics Analysis 

To summarise, from the perspective of the Scottish Government a cumulative 
investment in university R&D over twenty years of £1.3 billion would: 

• result in net benefits from increased taxation worth NPV £515 million; 
• have a rate of return of 9.7%; and 
• be exceeded by the tax revenue generated as a result by year 10. 

8.4 Summary of Economic and Fiscal Returns on 
R&D Investment 

Increased investment in graduates and R&D can have sustained long-term effects on 
the economy, increasing the stock of human capital and new knowledge that in turn 
leads to more productive workers and higher tax revenues, which can be further 
invested in the economy.   

Importantly, these investments are complementary. In order to benefit fully from the 
increased human capital associated with higher numbers of graduates, new ideas 
and innovations are necessary, and in order to benefit from new R&D a workforce 
that is capable of applying the new knowledge is needed. 
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