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Foreword
J Kakkad Esq
EEF Limited
Pera Innovation Park
Nottingham Road
Melton Mowbray
Leicestershire
LE13 0PB
This report (“Report”) has been prepared for EEF Limited,
Limited which has engaged us to analyse the economic
implications of possible changes to the tax relief available in the UK for research and development (R&D). The
Report has been prepared for use by both EEF Limited and the Society of Motor Manufacturers & Traders
Limited. It has been prepared in accordance with our letter of engagement dated 1st August 2011 and attached
terms and conditions (a copy of which is included as Annex A to this Report).
This Report has been prepared solely for the purposes stated herein and should
should not be relied upon for any other
purpose. This Report must not be released to any third party unless such release is of the Report in its entirety
including all appendices and disclaimers.
To the fullest extent permitted by law, PwC accepts no duty of
of care to any third party in connection with the
provision of this Report and/or any related information or explanation (together, the “Information”).
Accordingly, regardless of the form of action, whether in contract, tort (including, without limitation,
negligence) or otherwise, and to the extent permitted by applicable law, PwC accepts no liability of any kind to
any third party and disclaims all responsibility for the consequences of any third party acting or refraining to
act in reliance on the Information.
The information used by PwC in preparing this Report has been obtained from a variety of sources as indicated
within the Report. While our work has involved analysis of financial and/or other economic information, it has
not included an audit in accordance
cordance with generally accepted auditing standards. Moreover, except where
otherwise stated in the Report, we have not subjected the financial information in the Report to checking or
verification procedures. Accordingly we assume no responsibility and make no representations with respect to
the accuracy or completeness of any information provided to us, except where otherwise stated herein, and no
assurance is given.
Our results are based on analysis of existing evidence but depend on a set of assumptio
assumptions about future
behaviour and economic conditions to estimate the economic impact. But because events and circumstances
frequently do not always occur as expected, there will often be differences between what is projected and what
actually happens, and these
ese differences may be material. Accordingly, we express no opinion as to how closely
the actual results achieved will correspond to those predicted for the economic impact and we take no
responsibility and accept no liability of any kind for the achievement
achievement of predicted results.
If you require any clarification or further information, please do not hesitate to contact Diarmuid MacDougall
on 01895 522112.
Yours faithfully

PricewaterhouseCoopers LLP
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Executive summary
There is a tide in the affairs of men which, taken at the flood, leads on to fortune;
Omitted, all the voyage of their life is bound in shallows and in miseries.
On such a full sea are we now afloat, and we must take the current when it serves, or lose our ventures.
Julius Caesar Act 4, scene 3, 218–224
R&D tax incentives are an important tool in stimulating investment in innovation in the UK, which in turn is
key to growth and future economic prosperity. The Government has indicated a desire to make the UK R&D tax
relief scheme more effective. It also wants to provide businesses with greater certainty, by delivering the right
reform and leaving the scheme unchanged for several years, possibly a decade.
As part of this study, a wide range of businesses, including companies from the IT, energy, automotive and life
sciences sectors, have said that changing from the current form of R&D relief to an 'above the line' credit
against the cost of R&D would have a much greater impact on their decisions on where to locate R&D and how
much to invest. For these businesses, strengthening the visibility and impact of the credit could help ensure the
UK continues to attract investment in innovation. In addition, several companies suggested that reform
presents an opportunity which, if seized, could ensure the UK takes a leading position in the drive to develop
low carbon technologies, but which if missed could prove hard to recover from.
Making the R&D tax credit more effective could play an important part in boosting investment in the UK and
contributing to private sector growth.

Behavioural aspects of board level decisions on R&D investment
Limitations of the structure of the current R&D tax incentive:


Many businesses have told us a credit against cost is much more attractive than the existing relief
because in deciding whether to proceed with R&D projects and where to locate them, cost is a key factor. Most firms
base their assessment of cost on pre tax cost with the result that incentives recorded in the taxation line in financial
statements are disregarded or have little impact on investment decisions.



In large companies, the separation of finance and R&D functions means an incentive recorded in the
tax charge and dealt with by finance/tax teams is less effective in influencing R&D investment decisions
than a credit which reduces the costs for which R&D teams are responsible and on which they are measured.



The current relief has little or no value for large companies with tax losses which account for
roughly one quarter of R&D investment in the UK. Interviews suggest that in certain sectors many
businesses have significant tax losses reflecting the capital intensity, severe effects of the economic downturn and
length of development cycles. For such companies, the current scheme is providing little or no incentive while
overseas R&D schemes become increasingly attractive.



Uncertainty over the future tax profile also makes it much harder for businesses to take account of
a R&D relief which depends on the tax position of the company.



There is often little if any incentive effect for UK subsidiaries of some foreign, particularly US,
multinationals where in the territory of the parent tax is calculated on foreign earnings, with relief being given for
taxes suffered overseas. The R&D relief which reduces tax suffered in the UK merely results in a corresponding
increase in tax payable domestically in the territory of the parent.

The impact of an ‘above the line’ R&D credit on investment decisions:


Changing the R&D relief to a credit that was payable if it could not be utilised against corporation tax
liabilities would enable it to be recorded ‘above the line’ as a reduction in R&D cost.



It would address all of the limitations listed above by making UK R&D more competitive on cost, providing
an incentive to the individuals who control R&D budgets and making the incentive valuable for both businesses
with tax losses and many foreign multinationals who currently obtain little or no benefit.



In addition, a credit of this kind could be given at a higher headline rate than the current relief
without additional cost if it were taxable, compounding the incentive effect on R&D teams’ investment decisions.

PwC
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Economic implications of changing to an ‘above the line’ credit




We have analysed the impact on R&D investment by businesses in four different situations:
 UK owned businesses already benefitting from the R&D relief would be encouraged to increase
investment in R&D and the benefit to the economy would significantly outweigh the net cost to the Exchequer;


Foreign owned UK businesses already benefitting from the R&D relief would similarly be
encouraged to increase R&D investment, again with a positive impact on the economy much greater than the
net cost to the Exchequer;



The businesses not benefitting due to tax losses, which account for roughly one quarter of R&D
investment in the UK but currently obtain no benefit would now see an incentive to retain R&D in the UK and
invest more. While the benefit to the economy is closer to the net cost to the Exchequer, this addresses the risk
of losing this investment to overseas territories with more attractive R&D schemes; and



Foreign owned businesses not conducting R&D in the UK would be more attracted to doing so with a
benefit to the UK economy significantly greater than the net cost to the Exchequer.

Based on a conservative set of assumptions, the short-term economic impact of changing the existing R&D relief to
a credit against cost, which is payable to companies if not fully utilised against corporation tax liabilities, includes:
 An increase in investment in R&D in the UK of nearly £390m per year;


Creation of an additional 7,735 jobs as a result of the increase in investment in R&D, including 5,298 from
direct effects and 2,437 from further indirect and induced effects;



An increase in economic output of nearly £665m per annum with the prospect of even greater benefits
in the long term if the investments prove successful and result in further spillovers; and



An additional net cost to the Exchequer resulting from unutilised credits being paid to companies and
funding for the increased investment in R&D of around £205m per annum.

This suggests the short-term growth in economic output would be approximately three times the net
cost to the Exchequer.


If slightly more optimistic assumptions are made regarding the response to the revised tax relief system the overall
benefit to the economy is greater:
 There will be a reduction in the overall cost to the Exchequer to £91m; and
 An increase to Gross Value Added (GVA) in the economy to £1,357m involving creation of up to
31,300 new jobs.



Taking a long term view of the potential economic benefits (and using results cited by the Department for Business,
Innovation & Skills) indicates that the long term effect on economic output could be an increase in the
order of £3,100 million over a period of 30 years.

Comments from businesses (case studies set out in the Report):


International technology company – the UK R&D relief is not reflected in investment proposals as the tax
affairs are managed separately from R&D (see page 17);



International biotechnology company –R&D relief is not factored into investment proposals as tax is dealt
with by a separate team. An ‘above the line’ credit would significantly improve visibility of the incentive (see page
18);



UK speciality chemicals company – measurement is on a pre-tax basis. An ‘above the line’ credit would impact
investment because the cost savings would be realised in the teams undertaking the R&D (see page 24);



UK high performance engineering business – brought forward tax losses mean there is no cash benefit
currently whereas an ‘above the line’ credit would provide the cash needed for growth (see page 24);



International motor vehicle manufacturer – an ‘above the line’ credit would have greater visibility ensuring
it was reflected in the R&D investment decision process and also reduce the cost of doing R&D making the UK more
competitive against other territories (see page 26); and



UK wireless technology company - stronger R&D incentives in countries such as France put the UK at a
competitive disadvantage within the group in relation to R&D investment and a credit against cost would help
address this (see page 27).
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Background
The Government has a stated ambition of making the UK corporate tax regime the most competitive in the G20.
As part of its reform to achieve this, H M Treasury has conducted two consultations on changes to the R&D
incentive schemes that would significantly improve their impact in stimulating investment in R&D by UK
companies. It is accepted that R&D investment is a key driver of economic growth.
The responses to the first consultation were overwhelmingly in favour of changing to a credit which could be
recorded as a reduction in R&D cost and which would be payable to companies if they had insufficient
corporation tax liabilities to fully utilise it. This is in contrast to the existing scheme which gives an extra tax
deduction and so only results in a cash benefit if the deduction reduces the tax payable on profits, with the
benefit being recorded in the tax charge in the profit & loss account. The desire for a change to a credit against
the cost of R&D is supported by a number of surveys conducted by PwC and others. The second consultation
focused on what difference to levels of R&D investment would arise from such a change as well as the
mechanism for payment of unutilised credits. This paper describes how such changes to the R&D incentive
would affect board level decisions on R&D investments and the economic implications of the impact on these
decisions.

Overview of the current UK R&D incentives
Reflecting the economic significance of business investment in R&D and the wider benefits to which it gives
rise, governments around the world have sought to encourage business investment in R&D.
1

Currently, the main UK incentives include the R&D tax relief, which operates through the corporate tax system,
and various other grants and incentives for R&D. The R&D credit works by reducing corporate tax liabilities in
proportion to R&D expenditure and, in 2008/09, cost the Exchequer £890 million. Further UK support comes
from the Technology Strategy Board, which manages initiatives aimed at stimulating collaborative R&D
investment and knowledge transfer (e.g. knowledge transfer partnerships) and from the Grants for Research
and Development (GRAND), which provides funding directly to individuals and SMEs. In addition, UK firms
can receive support from the European Union including via EUREKA and the European Commission’s
Framework Programme.
In absolute terms, the UK compares unfavourably with other countries vis-à-vis the amount of direct and
indirect support it provides to business. UK businesses receive the equivalent of approximately 0.12% of GDP
in direct and indirect support, which is considerably lower than many other countries (e.g. United States,
Japan, Canada and France).
Of the above UK incentives for R&D, the R&D tax relief is the most significant. It comprises an extra deduction
in computing taxable profits, given as a flat percentage of total qualifying R&D expenditure (currently 30% for
large companies and 100% for SMEs). The extra deduction turns into a cash benefit through the saving in
corporation tax (CT) payable on profits, currently at the CT rate of 26% which is set to reduce to 23% by 2014.
The cash benefit, expressed as a percentage of qualifying R&D expenditure, is therefore 7.8% for large
companies (30% extra deduction x 26% CT rate) and 26% for SMEs (100% deduction x 26% CT rate).
If there is a tax loss for the period SMEs, but not large companies, can surrender that part of the loss
attributable to the R&D expenditure and enhanced relief for a cash payment. This payment is approximately
half the rate of cash benefit that would be obtained by using the relief against future taxable profits. The
inability of large companies with losses to obtain a cash benefit until the losses are used means the incentive has
much less if any impact on such businesses.
This mechanism for R&D relief results in the benefit of the R&D incentives being recorded in the taxation line
in the profit and loss account and, as explained below, this is one of the principal reasons why the existing relief
for large companies in particular is less effective than it could be.
While the rate of cash benefit for SMEs has increased significantly since 2000 (15% initially, rising to 26% as
above and set to be 31.25% in 2012), the benefit for large companies has remained relatively unchanged around
8% and is now falling due to the welcome reduction in the mainstream CT rate and will be 6.9% in 2014.

1

UK Trade and Investment (2011) Research and Development. London: UK Trade and Investment.
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Global competition to attract mobile R&D is increasing with more countries offering incentives and the
incentives becoming increasingly generous. For example, Ireland introduced a R&D credit (initially 20% but
now 25%) in 2004 and France has recently moved to a R&D tax credit of 30% - both are payable if not fully
utilised and can be recorded ‘above the line’ as a reduction in R&D cost. Australia has just changed its R&D
incentive to provide a credit worth 10% which is available to subsidiaries of foreign multi-nationals without a
requirement for intellectual property to be owned in Australia.
In summary, the UK R&D relief for large companies has remained little changed since it was introduced in
2002 and is now declining in value whereas overseas territories are making their R&D incentives more
generous and more countries are introducing them. Coupled with this decline in value and widening gap
between the UK and our competitors are the limitations on the incentive effect of the UK relief due to the way in
which it structured.

Limitations of the existing UK tax relief for R&D
The current R&D tax relief system has a number of behavioural and cost related limitations which detract from
its effectiveness:
Behavioural limitations include:



In large companies, the separation of finance and R&D functions means an incentive recorded in the tax
charge and dealt with by finance/tax teams is less effective in influencing R&D investment decisions than
a credit which reduces the costs for which R&D teams are responsible and on which they are measured.
The value of R&D tax relief is uncertain because it depends on the tax profile which can change over
shorter periods than the duration of R&D investments and projects.

Cost limitations include:






Many businesses assess the cost of R&D based on pre-tax numbers which therefore do not take account
of the R&D relief. Cost is a key factor in decisions about where a group locates its R&D investment so the
R&D relief is not playing a part in making the UK more competitive in those decisions.
Some large businesses do not have sufficient corporation tax liabilities to be able to derive immediate
benefit from R&D tax relief and this reduces or eliminates the value of the incentive.
R&D tax relief provides little incentive for some foreign, particularly US, multi-national organisations as
tax is calculated on foreign earnings, with relief being given for taxes suffered overseas. The R&D relief
which reduces tax suffered in the UK merely results in a corresponding increase in tax payable
domestically in the territory of the parent.
Many businesses have indicated that the R&D tax relief has to be nearer 10% in cash terms to be effective
in influencing investment decisions. As above, because the relief turns into cash at the CT rate and this is
falling, the value of the large company R&D relief is dropping to 6.9% which businesses say is close to the
‘noise level’.

Potential economic impact of reshaping R&D tax relief
As part of its recent consultation, Government is considering re-designing the R&D tax relief so that it becomes
an ‘above the line’ credit which can be accounted for like a grant. Such a change would better incentivise
investment in R&D because:




PwC

It would enable R&D teams to recognise the benefit of the relief thereby reducing the cost of R&D,
making the UK more competitive against other territories in group decisions on where to locate R&D
investment;
The ability to turn the credit into cash through either a tax saving or payment if it were unutilised against
corporation tax liabilities would ensure it had a cash value irrespective of the tax profile so R&D teams
could reflect it in budgeting decisions with certainty;
The R&D teams would be able to reflect the benefit in the numbers for which they are responsible and
measured on so there would be more motivation to claim the relief and make investment decisions based
on it; and

6



It would be attractive to those companies currently without corporate tax liabilities, providing an
immediate benefit to the profit and loss account as the credit could be accrued against costs even if
payment was only received later.

In addition, the credit could be made taxable so that the benefit recorded in the cost centres of the R&D teams
and the headline rate was higher than the existing cash saving. For example, the current deduction saves tax at
approximately 7.5%. Using the CT rate of 25% applying in 20012/13, if a credit was given which was taxable, it
would have to be 10% so that after the 25% tax suffered it left a net reduction in tax payable of 7.5%. This would
add to the incentive effect felt by the R&D teams.

The short-term economic impact
We have analysed the potential economic impacts of such changes on all businesses by reference to four
categories of firms listed below because the limitations faced are different and so is the economic impact of a
change to a credit:





UK owned firms undertaking R&D in the UK with corporation tax liabilities;
Foreign-owned firms undertaking R&D in the UK with corporation tax liabilities;
UK and foreign owned firms currently undertaking R&D in the UK with corporation tax losses; and
Foreign-owned firms which currently undertake no R&D in the UK.

We have considered four aspects of the potential impact of changes to the R&D tax system:





The direct effect on R&D investors as they respond to changes in the cost of undertaking R&D in the UK
and the behavioural effect as it becomes easier to factor incentives into decision making.
The knock on economic effects in terms of increased employment in supply industries (an indirect
impact) and increased employment in the wider economy (induced impact).
The wider effects on the economy through spillover effects.
The Exchequer impact in terms of an increase in receipts from higher employment and the change in cost
of the R&D tax system.

Figure 1 illustrates the potential impacts on each of the four broad categories of firms that we have analysed.
Figure 1: Potential impacts of ‘above the line’ R&D credits
Potential impacts on ...
R&D investors
Behavioural
effect

Cost
effect

Wider economy
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Indirect
effect

Induced
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UK and foreign owned
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UK with corporation tax
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Foreign-owned firms
which currently
undertake no R&D in
the UK.
Source: PwC analysis
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Below, we summarise the overall potential impacts.
The overall impact of the changes to the R&D tax relief system under our central scenarios suggests that about
7,735 jobs would be created from the increases in R&D. This increase in employment would result in a short
term increase in GVA of £336 million per annum. Taking into account the wider economic benefits of R&D, we
estimate that the boost to GVA would be an additional £328 million. This would result in a total impact of £664
million in GVA for the UK economy.
The increase in employment due to the increase in R&D investment will lead to increased tax revenues for the
Exchequer. This results in an increase in the income for the Exchequer of about £78 million. But the cost of
introducing cashable tax credits for large companies will result in an increased cost of £284 million to the
Exchequer as more companies are incentivised to take up their R&D relief entitlements.
Table 1: Summary of estimated economic impacts of changes to R&D tax relief
Category of firm

Additional R&D
expenditure
(£m)

Total
employment
impact

Total GVA
impact (£m)

Net Exchequer
impact (£m)

1 UK owned firms undertaking
R&D in the UK with corporation
tax liabilities (+1% R&D)

95.9

1,910

164

11

2 Foreign-owned firms
undertaking R&D in the UK with
corporation tax liabilities (+2%
R&D)

28.2

561

48.2

3.2

3 UK and foreign owned firms
currently undertaking R&D in the
UK with corporation tax losses (Baseline scenario)

130.2

2,592

222.6

-236.3

4 Foreign-owned firms which
currently undertake no R&D in
the UK (Central scenario)
Total
Source: PwC analysis

134.2

2,671

229.3

16.5

388.5

7,735

664.1

-205.5

Further economic impacts
If slightly more optimistic assumptions are made to reflect the response to the revised tax relief system, then
there will a reduction in the overall cost to the Exchequer and an increase to GVA in the economy. Under a
scenario where UK owned firms increase R&D expenditure by 2.5%, profit making foreign owned firms increase
R&D by 5%, loss making firms re-invest the potential credit at 75% and companies not located in the UK move
0.5% of their R&D spend to the UK, the combined impact would be the creation of up to 31,300 new jobs and an
increase in GVA of £1,357 million. Tax revenues for the Exchequer would rise to £161 million, which would
reduce the net cost to the Exchequer to £91 million.
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1. Introduction and approach
Introduction
On 1st August 2011 EEF Limited commissioned PricewaterhouseCoopers LLP (PwC) to undertake an analysis of
economic implications of possible changes to the design and operation of the system of tax relief for R&D in the
UK. A copy of our engagement letter, which sets out the full scope of the research, is contained in Annex A.

Background
The Government’s Plan for Growth sets out the need to overhaul the UK economy and put it on a path to
sustainable, long term economic growth. Faced with increasing international competition, the Plan highlights
aspects of the UK’s weak economic structure and performance:





The UK has fallen from fourth to twelfth in the World Economic Forum’s Global Competitiveness Index;
The share of manufacturing in the UK economy has halved and jobs have been lost;
The UK’s share of world exports has fallen from 4.4% in 2000 to 2.8% in 2009; and
2
Corporate tax in the UK has gone from being the third lowest in the EU to the seventh highest .

In response to these challenges, the Plan for Growth points to a need for large-scale reform of the UK’s
economic system so that firms are encouraged to invest in improving productivity and become more export
orientated. It contains four overarching ambitions:





To create the most competitive tax system in the G20;
To make the UK one of the best places in Europe to start, finance and grow a business;
To encourage investment and exports as a route to a more balanced economy; and
To create a more educated workforce that is the most flexible in Europe.

The Government has already taken steps to make the tax system more competitive:


It has committed to four annual 1% reductions in the main rate of corporation tax which will reduce the
headline corporation tax rate for large companies to 23% by 2014 making it the lowest in the G7 and the
3
fifth lowest in the G20 ;
It has reduced the corporation tax rate for smaller companies to 20% from 2011; and
It has committed to introducing a Patent Box in 2013 which will give a reduced 10% corporation tax rate
on profits from patents and so encourage companies to locate high-value jobs and activity associated with
the exploitation of patents through development and manufacture in the UK.




4

The Government’s Corporate Tax Road Map demonstrates its desire to work with business to improve
competitiveness and to take a coherent approach to tax reform. As part of its approach to implementing this
Road Map, Her Majesty’s Treasury (HMT) and Her Majesty’s Revenue & Customs (HRMC) issued a
consultation document in November 2010 entitled Corporate Tax Reform: Delivering a More Competitive
5
System . One of the areas covered by the consultation was the design and operation of the R&D tax relief
system.
Responses to the consultation suggested that there was significant support, particularly amongst large
companies, for a change to the R&D tax relief so that it became an ‘above the line’ tax credit which could be
6
accounted for like a grant or other Government assistance. Those who argue for this change suggested that it
would better incentivise investment in R&D because it would enable corporate R&D teams as well as

2

HM Treasury (2011) The Plan for Growth. London: HM Treasury.

3

Gauke, D. (2011), Speech delivered to the Centre for Business Taxation on 11 th July 2011.
HM Treasury (2010) Corporate Tax Reform: Delivering a More Competitive System’. London: HM Treasury.

4
5

HM Treasury (2010) Corporate Tax Reform: Delivering a More Competitive System’. London: HM Treasury.

6

HM Treasury (2011) Research and Development tax credits: response and further consultation. London: HM Treasury.
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finance/tax teams to recognise the benefit of the tax relief more directly and it would also be attractive to those
companies currently without corporate tax liabilities.
Subsequently, following the consultation, the Government announced that it would raise the rate of the R&D
tax relief allowance for SMEs from 175% to 200% with the aim of boosting investment in R&D by SMEs. It also
decided to undertake a further consultation exercise covering, inter alia, how an ‘above the line’ tax credit might
7
work and what would be its effects .

Approach
The focus of this report is on assessing the potential economic impacts of an ‘above the line’ tax credit on the
level of R&D, on the Exchequer and on the economy as a whole. The analysis is based on:




A review of the existing literature on the economic impact of tax incentives for R&D, focusing specifically
on a comparison of the effectiveness of a grant based approach and other mechanisms which reduce the
cost of investment in R&D.
A series of 15 structured interviews with companies to understand their view on the impact of different
forms of incentive, in particular on how the proposed change would alter investment decision-making
processes.
An analysis of the potential Exchequer cost as well as the broader economic impact of the alternative
approach to encouraging R&D: this analysis has been based on existing, published official statistics,
company financial data and academic research.

Structure of the report
The remainder of the main report is structured in two further sections:



A summary assessment of existing incentives for R&D in the UK, including an international comparison
of tax incentives for R&D – Section 2; and
An analysis of the potential impacts of changing the UK R&D tax relief system along the lines outlined in
the consultation documents - Section 3.

A series of annexes provide further details:
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Annex A contains a copy of our engagement letter together with the schedule of activities;
Annex B provides a brief overview of the current pattern of R&D expenditure in the UK, including a
comparison with other developed countries and an assessment of the economic benefits associated with
this R&D;
Annex C describes how we have estimated R&D expenditure by firms with and without corporation tax
liabilities;
Annex D explains how we have estimated the potential impacts of changing the UK R&D tax relief system
along the lines outlined in the HMT & HMRC consultation document; and
Annex E summarises the HMT & HMRC consultation questions.

HM Treasury (2011) Research and Development tax credits: response and further consultation. London: HM Treasury.
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2.An overview of R&D incentives
Key points
Our analysis of the current fiscal incentives for R&D in the UK has highlighted the following key points:








Taking into account direct and indirect government funding, the UK spends considerably less on
supporting R&D than many of our main competitors (e.g. United States, France, Canada);
R&D tax relief is the most significant incentive available in the UK. While the cash value of the relief has
increased significantly for SMEs (from 15% to 31% in cash terms), the increase has been minimal for
large companies ( cash value almost unchanged at c8%) and the large company relief is declining to 6.9%
in 2014 as the mainstream rate of CT falls;
Many countries have introduced R&D incentives and made them more generous so the gap between the
UK and our competitors is widening;
The current UK R&D tax relief system gives companies a ‘super-deduction’ from their taxable profits
thereby reducing the corporation tax (CT) liability. With the exception of SMEs, there is no mechanism
to obtain payment of the benefit if there are insufficient CT liabilities;
This mechanism for R&D relief results in the benefit being recorded in the taxation charge in the profit
and loss account. Large companies with tax losses are often unable to record any benefit;
The structure of the current R&D tax relief has a number of limitations which detract from its
effectiveness:






The separation of firms’ finance and R&D functions means an incentive recorded in the tax charge
and dealt with by finance/tax teams does not influence investment decisions by R&D teams;
Cost is a key factor in decisions on where to locate R&D investment but many businesses make
these decisions based on pre-tax costs so the R&D incentive in the tax line has little or no effect;
The current relief has little or no value for companies with tax losses which account for a
significant proportion of R&D investment in the UK;
R&D tax relief provides little incentive for some foreign multi-national organisations as it reduces
the UK tax cost only to result in additional tax in the parent territory; and
A relief whose cash value depends on the tax profile of the business is too uncertain to be taken
into account over the longer timescales of R&D investments.

Introduction
In this section we consider why and how successive governments have sought to encourage business investment
in R&D. We then briefly summarise the different ways in which the Government currently supports investment
in R&D and then focus on the R&D tax relief schemes. In particular, we describe the existing R&D tax relief
schemes in the UK and compare them with the fiscal incentives available in other countries before assessing the
limitations of the existing UK schemes.

Rationale for government support
Governments worldwide provide support to encourage businesses to invest in R&D. They do so because they
recognise that without appropriate incentives businesses would be unlikely to invest as much as would be
desirable from an economy wide perspective. This is because of market failure which takes two forms:
externalities and co-ordination failures.

PwC
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Forms of government support for business R&D in the UK
In the UK, successive governments have implemented various policy initiatives/incentives to encourage
8
investment in R&D by business. Currently, the two main UK incentives are :


R&D tax relief which operate through the corporate tax system by reducing corporate tax liabilities in
proportion to R&D expenditure. In 2008/09, R&D tax relief cost the Exchequer £980 million.
Grants for Research and Development (GRAND): these are grants of up to £20,000 for micro
projects and up to £500,000 for exceptional projects which are provided directly to individuals and
SMEs to research and develop technologically innovative products and processes.



In addition, there are a number of other specific initiatives aimed at stimulating collaborative R&D investment
and knowledge transfer, e.g. knowledge transfer partnerships.
Besides the UK schemes, UK based firms can also benefit from various forms of support from the European
Union (EU):


EUREKA aims to enhance European competitiveness through its support to businesses, research
centres and universities that carry out pan-European projects to develop innovative products, processes
and services. Eureka is not a funding mechanism in itself; project participants are expected to arrange
their own project finances. EUREKA operates across the following sectors: medical and biotechnology;
industrial processing; information technologies; communications; energy; environment; transport; new
materials, and; agrifood technologies.
European Commission Framework Programme: A new autonomous European Research Council
has been established to support “frontier research projects” in specific sectors (e.g. health). The budget
for its R&D activities has been doubled from €35 billion to €70 billion over the six-year period to 2013.



In addition, the Government directly funds R&D some of which is undertaken in partnership with business and
other organisations, for example higher education institutions.
In absolute terms, the UK compares unfavourably with other countries vis-à-vis the amount of direct and
indirect support it provides to business as a proportion of UK GDP. Figure 2 illustrates that UK businesses
receive the equivalent of approximately 0.12% of GDP in direct and indirect support, which is considerably
lower than many other countries (e.g. United States, Canada and France).

8

UK Trade and Investment (2011) Research and Development. London: UK Trade and Investment.

PwC

12

Figure 2:: Direct and indirect government funding of business R&D and tax incentives for R&D,
9
2008

Source: OECD, 2010

R&D tax relief
A tax incentive for capital expenditure on R&D (formerly ‘scientific research’) has existed since the 1940s, given
as 100% tax
ax depreciation, but until recently this has often only provided a timing advantage as a slower
depreciation would have been available in any case. The greatest incentive effect is from the permanent tax
saving through the R&D reliefs introduced for Small and Medium sized Enterprises (SMEs) in 2000 and large
companies in 2002. The reliefs were extended in 2003 to provide additional support for vaccine research and
development activity (although this is due to be withdrawn for SMEs). In total, around 20,000 companies have
claimed R&D tax relief since the schemes were introduced.
Figure 3 provides an overview of how the R&D tax relief scheme currently works for SMEs and large companies.
Figure 3:: R&D tax relief schemes in the UK

Source: PwC analysis

For the purposes of administering the R&D tax relief system, a SME is a company with fewer than 500
employees and either of the following: an annual turnover not exceeding €100 million or a balance sheet not
9

OECD (2010) R&D tax incentives: rationale, design, evaluation. Paris: OECD.
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exceeding €86 million. The tax relief on allowable R&D costs is currently 200% - that is, for each £100 of
qualifying costs, the SME could have the income on which corporation tax is paid reduced by an additional
£100(i.e. by £200 altogether). At the current 26% CT rate the extra relief saves £26 on top of the £26 saved on
the expenditure itself.
SMEs with losses can instead surrender that part of the tax loss attributable to the R&D expenditure together
with the enhanced relief, for a cash payment. This cash payment is half the rate of cash benefit that would be
obtained by using the relief against taxable profits. Using the example above, £100 of R&D expenditure together
with the £100 of R&D relief would save tax on profits of £52 (£200 x the CT rate of 26%) whereas if this £200
were part of a tax loss surrendered for a payable credit the company would receive only £25 as the surrender
rate is 12.5%. The reduced credit reflects discount for uncertainty and the time value of money. As the SME
R&D relief scheme is an EU State Aid it is subject to State Aid rules which limit the cash support to 25% of
expenditure.
For those companies that are not SMEs (i.e. large companies), corporate tax relief is only available if the
company spends at a rate of at least £10,000 a year on qualifying R&D costs in an accounting period. The
current tax relief on allowable R&D costs is 130%, i.e. for each £100 of qualifying costs, a company or
organisation could have the income on which Corporation Tax is paid reduced by an additional £30 on top of
the £100 spent. At the current 26% CT rate the extra relief saves £7.8 on top of the £26 saved on the
expenditure itself. If instead there is an allowable trading loss for the period, there are limited ways in which it
can be offset against other profits of the same period or profits of the prior period and then it is carried
forwards until it can be used against future profits.
In total, around 20,000 companies have claimed R&D tax reliefs since they were introduced in 2000/01.
Overall, £5 billion has been claimed in tax relief based on R&D expenditure of £52 billion. Figure 6 illustrates
the number of claims that SMEs and large companies have made over the period 2004 to 2009.
Figure 4: Number of R&D tax relief claims made between 2004 and 2009
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Source: HMRC, 2010

R&D enhanced deduction rates have been more generous for SMEs than large companies and both have
increased over time. On introduction in 2000 the SME relief was an extra 50% deduction, increased to 75%
from 2008, to 100% in 2011 and is set to rise to 125% in 2012. At the relevant CT rates of 30%, 28%, 26% and
25% respectively the cash value has grown from 15% to 21%, then 26% and will be 31.25% next year – more
than a doubling of the cash value.
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The large company relief was initially 25% but rose to 30% at April 2008. At the relevant CT rates of 30%, 28%
and now 26% this is a cash value of 7.5%, 8.4% and now 7.8%. However, as the CT rate is set to fall to 23% the
cash value is dropping to 6.9%.
Clearly, the large company relief has stayed little changed at around 8% but is now falling whereas the very
significant increases for SMEs mean there is now a large difference in the generosity of the schemes.
Since the introduction of the R&D reliefs there have been almost annual changes to the schemes. Many of these
(e.g. revision of the definition of R&D in 2004 and change of the definition of qualifying consumables) have
been focussed on simplification and providing greater certainty regarding entitlement.
Other changes have only made modest extensions to the level of incentive available to companies including:





Allowing claims to include payments for the provision of resource such as agency staff;
Extension of the qualifying expenditure on consumable materials to include power, water and software;
Extension of the qualifying expenditure to include payments to the subjects of clinical trials; and
Change in HM Revenue and Customs (HMRC) practice in late 2009 to allow inclusion of expenditure on
indirect support for R&D.

As many categories of overhead expenditure such as depreciation, rental, insurance etc are excluded from the
qualifying expenditure base, the overall cash rate (for large companies 7.5%, 8.4% and now 7.8% but dropping
to 6.9% as above) is diluted when expressed as a percentage of the total cost of performing R&D.
Many commentators have indicated that for the incentive to be effective it has to exceed 5% in cash terms which
is sometimes described as the “the noise level” where fluctuations in exchange rates and similar items can have
a greater effect. The extensions to the qualifying cost base above (power, water, software, payments for agency
resource) have increased the effective diluted cash rate but the combined effect of all these changes is relatively
minor. In fact, surveys of businesses suggest the cash value has to be at least 10% to be effective in influencing
investment. In short, the incentive for SMEs has become significantly more generous while that for large
companies has remained little changed and is now declining towards the ‘noise level’.
Whilst the R&D tax relief schemes have benefited increasing numbers of SMEs and large companies the
Government recognises the potential need for reform. This reflects two related factors: recent developments in
the tax treatment of R&D in other countries and concerns about the effectiveness of the existing UK system. We
consider each in turn below.

An overview of international R&D tax incentive regimes
A wide range of fiscal incentives for R&D are available internationally although the most common form of
scheme is similar to that of the UK in that a tax relief is available linked to the volume of R&D expenditure (as
applies in the UK and other countries such as Czech Republic, Norway and Denmark). Some other countries
(e.g. Canada) have a similar system but also include the machinery and equipment element of capital
expenditure. Other countries base their R&D tax relief on current expenditure; however more generous tax
relief is paid on incremental R&D (R&D undertaken over and above a particular base year). The main R&D tax
incentive regimes are illustrated in Figure 5. It includes France, which has recently moved to an ‘above the line’
R&D tax credit system.
Figure 5: Examples of the main R&D tax incentive schemes
Country

Incremental or
volume based?

Effective rate of credit

Refundable option?

UK

Volume

SME – 26% from 1 April 11 , 31% from 2012
(21% pre April 11)
Large companies – 7.8% (8.4% pre April 11)

SME regime only –
losses surrendered for
cash-back

France

Volume

30% credit (40%/35% in certain situations)

Yes

Czech
Republic

Volume

19% (super deduction 200%)

No
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Country

Incremental or
volume based?

Effective rate of credit

Refundable option?

Ireland

Incremental

25% credit

Yes

Spain

Combination

25% of volume + 42% of increment + 17% staff
salaries

No

Canada

Volume

20% credit
35% on first $3m for Canadian Controlled
Private Corporations, 20% thereafter.

No, except for certain
CCPCs.

Australia

Both

7.5% on volume
22.5% on incremental

Small companies only

Japan

Both

12.5% (30% of CT rate to 31 March 2011)
8% (20% of CT rate from 1 April 2011)

No

USA

Incremental

20% - regular method
14% - alternative simplified credit

No

Source: PwC analysis

The environment in which countries seek to attract and retain investment in R&D through the use of tax
incentives has become increasingly competitive over the decade since the UK R&D relief was first introduced.
This is reflected in the number of countries introducing R&D incentives as well as the increases in the
generosity of existing schemes. The UK incentive, which has only been made slightly more generous since it
was introduced, has become significantly less competitive over this period.
Illustrative changes in overseas R&D incentives schemes are as follows:









In 2004, Ireland introduced a 20% R&D tax credit based on incremental expenditure over the 2003
base year period. This credit was increased to 25% in the Finance Bill 2009 and, in addition, the credit
could be carried back against corporation tax of the prior year and any unused tax credits became payable
over the subsequent three years. This mechanism for a payable credit resulted in the Irish R&D relief
being capable of being booked as a reduction in operating cost.
Prior to 2004, the R&D credit in France was 50% of the incremental expenditure over the average for
the preceding two years. But economic conditions meant that many businesses did not have incremental
R&D expenditure. From 2004, the incremental credit was reduced to 45% and companies with declining
R&D expenditure could alternatively claim a credit of 5% of the total volume of qualifying R&D
expenditure. Where the R&D credit exceeded the tax liability, it was carried forward to be offset against
liabilities in the following three years and any remaining unused credit would be refunded. The
incremental credit has subsequently been cancelled and the volume based credit increased to 30% of
qualifying expenditure. Refundability of excess credits allows the French R&D credit to be recorded as a
reduction in operating cost.
In 2003, Japan changed its R&D incentive from one given only on the incremental R&D spend to a more
attractive volume based incentive. Many other territories have introduced incentives including Poland
and the Czech Republic although New Zealand which introduced a R&D incentive in 2008
abandoned it in 2009.
Countries which do not currently have R&D incentive schemes such as Germany and Russia have been
considering introducing them.
In Australia the R&D incentive has just been significantly enhanced to make it more attractive to
foreign parented multi-national corporations by eliminating the scheme based on incremental
expenditure and providing a credit based on the total volume which is available without any local
ownership of intellectual property. This applies for periods commencing on or after 1 July 2011.

It is particularly noticeable that a number of countries where R&D incentives have recently been introduced
have chosen to give the incentive as a credit rather than an additional deduction in computing taxable profits.
It is also noticeable that more countries are moving towards a credit which is payable to the company if there is
insufficient corporation tax liability (e.g. Ireland and France).
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Limitations of existing UK R&D tax relief system
The effectiveness of the current system of R&D tax relief, which operates ‘below the line’ in the UK (i.e. as a
deduction from operating profits), is weakened both in terms of the impact it has on decision making
behaviours and its effect on the cost of doing R&D in several key ways:


The separation of firms’ finance and R&D functions means that R&D tax relief does not
influence investment decisions: The vast majority of tax relief is claimed by the Finance or Tax
10
department of businesses rather than by R&D teams . As tax relief is not recorded in the same place
where R&D expenditure is accounted for, R&D teams are not fully aware of the benefit and so do not
incorporate it into their R&D investment appraisals when seeking approval for investment in R&D
activity.

Box 1
International technology company

For one of the world's largest IT and consulting services companies, R&D plays a critical role in sustaining its
business success. As a result, the company has historically invested significantly in R&D across the world,
including the UK.
Research centres across the business are expected to come forward with proposals for delivering the business’
R&D requirements but investment location decisions are driven by a combination of factors including skills
required and the underlying costs of delivery. Currently, UK R&D tax relief is not incorporated in these
proposals and does not influence the attractiveness of the UK as a location for R&D projects. Instead, the
company’s tax affairs are managed separately.
A move to an ‘above the line’ credit would have a beneficial impact on the cost of delivering the R&D investment
and this would improve the UK’s competitive position within the group. Although other countries, for example
Ireland are seen as offering more attractive incentives for R&D, an ‘above the line’ credit could have a positive
effect on some marginal projects. Furthermore, any additional cost savings could lead to more R&D investment
across a range of technologies. In the longer term, these changes are also likely to have a direct impact on
organic growth within the UK economy.
Source: PwC interviews



For many businesses cost is a key factor in determining whether to conduct R&D and
where to locate this activity, but only pre-tax costs are considered in these decisions so an
R&D relief recorded in the tax line has little or no effect. Many businesses have told us a credit
against cost is much more attractive than the existing relief because it would be accounted for in R&D
budgets whereas the existing R&D relief is not.
Some firms do not have sufficient corporation tax liabilities to be able to derive immediate
benefit from R&D tax relief: Firms that do not have sufficient corporation tax liabilities in the UK are
not able to derive an immediate cash benefit from the tax relief for R&D. This reduces or eliminates the
value of the incentive. Businesses in certain sectors are more exposed to periods of tax loss, for example
because of the high capital intensity and inability to recover fixed costs during dips in the economic cycle
or because of the length of development projects. The structure of the current incentive effectively
discriminates against such businesses despite them being some of the largest investors in R&D or
working in areas of technology which are important to the UK economy.



In the course of our structured interviews we spoke to many companies in the automotive sector, several
of which were at the top of the BIS Scoreboard ranking of companies by amount of investment in R&D.
While many of these companies indicated reasons for a credit against cost being more effective, such as
ability to compete better with overseas R&D locations if the credit reduced the cost of doing R&D in the
UK, it was noticeable that a common theme was the fact that the current relief is of little or no value to
companies with losses or unclaimed tax depreciation – both meaning that there were no corporation tax
liabilities. The cyclical nature of these businesses and intensity of investment required leads to periods of
tax loss, often as a consequence of the very R&D investment which then attracts no value from the R&D
incentive. Other sectors face similar issues, particularly for businesses in start-up or growth mode, for
example where overseas investors are establishing or expanding their operations in the UK. In our
10
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interviews we heard from businesses where heavy up-front investment in innovation led to early period
losses which then meant that there was no cash benefit from the R&D incentive because the length of the
development cycle meant that it was many years before there were sufficient taxable profits to utilise the
losses.
We also heard from some sectors, including for example automotive and power, that now is viewed as a
crucial point in the innovation cycle as businesses need to focus on low-carbon technologies. We heard
that businesses believe that if there is inadequate investment in the R&D in this area in the UK then it
may take a very long time for the UK to recover. On the other hand, further support for innovation in this
area of technology in the UK would build on the existing expertise and potentially put UK automotive and
renewables businesses in a leading position as the market moves to low-carbon vehicles and sustainable
energy production. Companies have told us that they view the R&D tax relief which is currently of little
value as playing a key part in that support if it is restructured as a credit against the cost of R&D.


R&D tax relief provides little incentive for some foreign multi-national organisations: The
current R&D tax relief system does not provide an incentive for some foreign multi-national firms to
invest in R&D in the UK because even though tax relief can be claimed in the UK the benefit is offset by
higher corporate tax liabilities in the firms’ home countries.
This is particularly the case for US multinationals but also groups in other territories where in the
territory of the parent tax is calculated on foreign earnings, with relief being given for taxes suffered
overseas. The reduction in the tax suffered in the UK merely results in a corresponding increase in tax
payable domestically in the territory of the parent when UK earnings are paid up as dividends because
there is less overseas (UK) tax to give relief for. Effectively, UK Government funding for R&D in the UK
is being channelled into a higher amount of tax paid to a foreign Government in the parent territory.
As the US is the largest Foreign Direct Investor into the UK this limits the effectiveness of the existing
incentive for a large number of businesses.

Box 2
International biotechnology company

The firm is a leading biotechnology company, particularly involved in biopharmaceutical markets. The firm
historically has invested significantly in R&D in the UK. The investment in R&D is managed globally within the
firm and allocated across the business on a rolling, global basis taking account of the ability of R&D execution
teams to deliver across the business. Research centres across the business are expected to come forward with
cost proposals for delivering the business’ R&D requirements, including investment in testing and validation
facilities. In essence, different divisions at the firm compete globally for the available budget. The existing R&D
tax reliefs are not factored into proposals developed in the UK since these are managed independently by the
tax division and the benefits do not accrue to the R&D teams. This implies that there is less visibility and
accountability of any associated tax credits (benefits) as these are not explicitly incorporated in the R&D
investment budgeting decisions.
If the R&D tax relief system was altered so that it was payable ‘above the line’ and offered a ‘true benefit’, it is
likely to significantly improve the visibility and accountability of the underlying benefits and also enable these
to be recognised and reflected in R&D investment budgeting decisions. Additionally, the adjustment is likely to
have an impact on the cost of delivering R&D investments. This will improve the UK’s strategic and competitive
position within the group and potentially lead to greater R&D investments within the UK.
In summary, the firm perceives the proposed amendments to the R&D incentive framework as an important
positive development. The benefits it derives from the proposed amendments to the R&D relief framework are
predominantly driven by behavioural aspects, as opposed to immediate cash related benefits (since it does not
have accumulated tax losses). Furthermore any additional savings as a result of these changes are likely to lead
to higher R&D investments in the UK, supporting the firms’ current infrastructure (for example through
enhancing headcount) and having a knock-on effect on the UK economy.
Source: PwC interviews
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The value of R&D tax relief is uncertain: As R&D investments and projects often span decades
rather than years it is difficult to factor a relief into investment decisions when the ability to turn it into a
cash value is dependent on the tax position of the business which may change over much shorter periods.
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The tax position of a business (whether it is taxpaying or has taxable losses) is dependent on the results
of the whole business which may be heavily influenced by economic cycles but may also be hugely
affected by the impact of acquisitions and associated financing, costs of disposals or changes in the
structure of the business model. Indeed, optimising the tax impact of such changes can cause the tax
profile to change over very short periods and be seen as a simpler mechanism for minimising the overall
effective tax rate than securing the R&D tax relief. This shorter term variation in tax profile makes it
difficult for R&D teams having to plan longer term investments to incorporate the value of the R&D
benefit into their calculations.
11

Evidence in support of these views comes from a survey conducted by PwC which shows that:


Over 60% of large companies never take UK R&D tax relief into account when making R&D investment
decisions and a further 22% only take it into account sometimes;
97% of large businesses operating in the UK which have claimed tax relief for R&D do not make any
direct link between the benefit of the claim and the individuals who assist with the claim( e.g. the cash
benefit from the claim being credited to the R&D budgets); and
Only half of large companies think that the current system of providing the tax credit 'below the line' (i.e.
as a relief from corporation tax) is an effective method of promoting R&D investment in the UK.
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Other surveys by Deloitte and the CBI paint a similar picture and argue that making the benefit more visible
(i.e. moving it to ‘above the line’) would be likely to increase the level of R&D expenditure in the UK.
Further, the review by Sir James Dyson of UK innovation policy argues that tax relief has an important role to
play in stimulating investment in R&D. In comparison to grants, which involve a high degree of bureaucracy,
tax relief is used to fund companies that are themselves willing to invest their own money in R&D. Dyson notes
the following:
“Tax credits are preferable to grants. The fact that government has to decide who receives a grant adds
unnecessary bureaucracy and delays investment. Of the various tax instruments available to government,
R&D tax credits have the advantage that they seek to help companies that are themselves prepared to invest
14
in R&D. ”
An above the line R&D credit would achieve the same incentive impact as a direct grant through being recorded
as a reduction in the cost of the R&D, without the delay and difficulties in the process for obtaining approval.
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3.Potential economic impact of
reshaping R&D tax relief
Summary
This section of the report provides an analysis of the potential economic impact of changes to the system of
R&D tax relief in the UK. The key points to note are that:
Greater impact on R&D investment decision making behaviours:

Changing the R&D relief to a credit that was payable if it could not be utilised against corporation tax
liabilities would enable it to be recorded ‘above the line’ as a reduction in R&D cost.

This would address all of the limitations listed earlier, making the UK R&D more competitive on cost and
giving the incentive value for businesses with tax losses and many foreign multinationals who currently
obtain little or no benefit.

In addition, a credit of this kind could be given at a higher headline rate than the current relief if it was
taxable, compounding the incentive effect on R&D teams’ investment decisions.
Implications for economic growth:







The overall impact of the changes to the R&D tax relief system under our central scenarios suggests that
about 7,735 jobs would be created from the increases in R&D.
This increase in employment would result in an increase in GVA of £336 million per annum. Taking into
account the wider economic benefits of R&D, we estimate that the boost to GVA would be an additional
£328 million. This would result in a total impact of £664 million in GVA for the UK economy.
The increase in employment due to the increase in R&D investment will lead to increased tax revenues
for the Exchequer of £78 million. But there would also be a cost to the Exchequer of introducing a
cashable tax credits for large companies of £284 million as more companies are incentivised to take up
their R&D relief entitlements.
If slightly more optimistic assumptions are made about the response to the revised tax relief system, then
there will a reduction in the overall cost to the Exchequer and a bigger increase to GVA in the economy.
Taking a long term view of the potential economic benefits (and using results cited by the Department for
Business, Innovation & Skills) indicates that the long term effect on economic output could be an
increase in the order of £3,100 million over a period of 30 years.

Introduction
Reflecting the weaknesses of the existing UK system of R&D tax reliefs, the Government is consulting on a
number of possible changes. This section of our report analyses the potential economic implications of these
changes, focusing on the potential significance of making UK R&D tax reliefs into an ‘above the line’ credit with
a cashable value. The purpose of this section is to describe the possible changes to the R&D tax relief system
and to examine how different types of firms might be affected by the changes and the wider effects on
Exchequer flows and the economy as a whole. The section is structured as follows:
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A short summary of the proposals for reshaping the R&D tax reliefs;
An outline of the analytical framework we have used to assess the potential economic costs and benefits
of the changes;
A quantitative analysis of the potential impacts of ‘above the line’ treatment of R&D tax reliefs which are
cashable; and
A summary of the key conclusions.
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The proposals for reshaping R&D tax credits
HM Treasury’s aim is to ensure that the UK’s system of R&D tax relief is effective in encouraging investment in
R&D in the UK by both large companies and SMEs and thereby helping to enhance productivity and
15
competitiveness . In support of this aim, HMT and HMRC have launched a consultation to gather views on a
range of issues relating to R&D tax relief, including ‘above the line’ treatment of R&D tax relief and enabling the
value of the tax relief to be realised in the form of a credit payable to companies with tax losses.
There are two principal characteristics of an R&D tax incentive which are required in order for the accounting
treatment under International Accounting Standards (IAS) to be “above the line”:



The incentive cannot be given as part of the calculation of the taxable profit or loss of the business; and
The ability to turn the tax relief into a cash saving or payment to the company must not be restricted to
the corporation tax liability of the business.

The first can be achieved by giving the incentive as a credit expressed as a percentage of the R&D expenditure
rather than a deduction in computing profits for tax purposes. The second requires that if there is insufficient
CT liability for the credit to be offset then it has to be capable of being monetised either by payment or offset
against some other liability such as PAYE.
The French and Irish R&D credits are both payable if there is insufficient CT liability. In both cases, the credit is
offset against CT of the current and subsequent three periods as far as possible and then only payable if still
unutilised. Given that these schemes have been implemented it appears that a similar structure for the UK R&D
credit would not be in breach of EU State Aid rules.
This means that an ‘above the line’ credit would necessarily be payable if there were insufficient CT liabilities.
On the other hand, Government could choose to make the R&D relief payable to companies without sufficient
CT liabilities but without taking the relief out of the computation of taxable profits so that it still remained a
benefit recorded in the tax line in the financial statements. This is currently the case for SMEs who surrender
losses for payment. However, this would therefore not achieve any of the very important benefits associated
with a credit booked above the line.

15

HM Treasury (2011) Research and Development tax credits: response and further consultation. London: The Stationery Office.
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Benefits of a credit recorded ‘above the line’ are:
A greater impact on the decision making behaviours involved in R&D investment:

By reducing the costs for which R&D teams are responsible and on which they are measured the credit
would give greater motivation for R&D teams to factor it into their decisions. It would also enable
businesses to ‘stretch’ their R&D budgets so that they can undertake more projects than they would
otherwise be able (and willing) to afford.

As the credit would be payable if there were insufficient corporation tax liabilities its value would be
independent of the tax profile of the business allowing R&D teams to be certain of securing it and making
it more likely to be included in budgeting decisions.
A greater impact on reducing the cost of doing R&D in the UK:

It would enable companies to record the relief as a credit against operating costs, in the same place in the
company accounts as the R&D expenditure, visibly reducing the cost of doing R&D in the UK and make it
easier for those who are responsible for making R&D decisions to see the immediate benefit of the tax
relief and to factor it into their decision making. This would make the UK more competitive in decisions
on where to locate R&D.

As an ‘above the line’ credit would need to be payable it would have a value to companies who have tax
losses and therefore get little or no benefit currently. There is a large number of major investors in R&D
in the UK who would therefore see an incentive effect, increasing the population of businesses that the
current scheme can stimulate.

Previous rulings by US authorities have indicated that the French credit, taken above the line, is not
regarded as having reduced the tax suffered on profits in France so that it does not result in additional
tax payable when profits are repatriated to the US. Achieving this for a UK credit would allow the cash
value to be retained in the UK and at a group level providing a much greater incentive effect for US
multinationals to invest in R&D in the UK.

The credit could be made taxable so that the amount recorded as the reduction in R&D cost was actually
greater than currently while being cash neutral to the Exchequer. For example, the relief for large
companies is currently worth c8%. At the 2011/12 tax rate of 25% the credit against R&D cost would have
to be 10% so that after the 25% tax the saving was still c8%. This would compound the incentive effect for
R&D teams while raising the headline rate and making the UK more attractive internationally.

Analytical framework for assessing cost and benefits
As indicated above, there are two potential changes being proposed to the current R&D tax relief system. Each
proposed change is expected to have different impacts on the companies themselves, on the wider economy and
on the Exchequer. The critical impact is that on the (potential) R&D investors. Reflecting the limitations of the
existing system of R&D tax relief and the changes under consideration, we distinguish two types of impact:



A ‘behavioural’ effect whereby all those involved in making decisions about R&D investment are
encouraged and enabled to incorporate the tax incentive into their decision making; and
A ‘cost/price’ effect whereby some firms which previously received no benefit from the incentive now do
so and are able to use this cost reduction to increase their overall volume of R&D.

In considering these two impacts, we distinguish between the effect on UK firms, including UK parented
multinational companies, and foreign parented multinational companies.
Figure 6 illustrates the potential impacts of the changes on four broad categories of firms (analysed in this way
because the limitations faced are different and so is the economic impact of a change to a credit):
1.
2.
3.
4.

PwC

UK owned firms undertaking R&D in the UK with corporation tax liabilities;
Foreign-owned firms undertaking R&D in the UK with corporation tax liabilities;
UK and foreign owned firms currently undertaking R&D in the UK with corporation tax losses; and
Foreign-owned firms which currently undertake no R&D in the UK.
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Figure 6: Potential impacts of ‘above the line’ R&D credits
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Source: PwC analysis

We describe the potential impacts on each category of firms below.

1
UK owned firms undertaking R&D in the UK with corporation
tax liabilities
In theory, many UK firms with corporation tax liabilities will be aware of and benefit from the available R&D
tax reliefs because they have had sufficient corporation tax liabilities to offset against their claim. Nonetheless,
we would expect these UK-owned firms to increase the level of R&D expenditure as a behavioural response to
the proposed changes to the R&D tax system. Specifically, an ‘above the line’ R&D tax relief (potentially in the
form of a credit) that is visible to R&D teams within their budget could stimulate further R&D activity in the UK
as the pre-tax cost of undertaking R&D will be reduced and this will influence investment decisions. This
means that a tax relief in the form of a credit may have less impact on R&D expenditure by this category of firm
than those without corporation tax liabilities (see category 3 below)
We would expect the proposed changes to R&D tax relief to have a positive impact on:
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R&D investors in the form of increased R&D activity as a result of a behavioural effect as the benefits of
the credit are more likely to be factored into R&D decision by some UK firms. This will result in
increased R&D employment (direct impact), increased input demand and increased demand for capital
and equipment.
The knock on effects on the economy in terms of increased employment in supply industries (an
indirect impact) and increased employment in the wider economy (induced impact).
The wider effects on the economy as we would also expect to see benefits/spillover effects on the
wider economy.
The Exchequer in terms of an increase in income tax receipts and National Insurance Contributions
(NICs) and a reduction in Jobseekers’ Allowance (JSA) payments. We would expect to see a short term
fall in corporation tax receipts as increased R&D expenditure triggers more tax relief (although this may
be partially offset by any increase in taxable profits arising from the knock-on effects) and an increase in
corporation tax receipts in the long-run as economic activity is stimulated.
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Box 3
UK speciality chemicals company

A leading speciality chemicals company with worldwide operations manages its investment in R&D at group
level. At present, a significant proportion of the group’s R&D is undertaken in the UK, although there are other
research centres in different business units worldwide undertaking R&D investments as well.
Currently, the R&D tax relief framework in the UK does not provide any direct benefit to the business unit
undertaking the R&D as the claims are managed independently by the tax division and business unit
performance (including delivery and management of R&D) is assessed on a pre-tax basis. Thus, although the
company has corporation tax liabilities, the value of the benefit of the tax relief is not realised directly by the
business unit performing the R&D.
Switching to an incentive framework whereby benefits are realised ‘above the line’ would bring a better
alignment of incentives between those delivering R&D and budget managers by allowing the cost savings to be
realised within the business units undertaking the R&D. Hence, it is seen as making an impact on the R&D
investments in the UK and offering the prospect of knock on benefits elsewhere in the UK economy through
supporting research centres and universities, creating synergies across various industries, limiting brain drain
and supporting the UK’s competitive position in the global economy.
Source: PwC interviews

Box 4
UK high performance engineering

The company specialises in high performance engineering and its operations are concentrated in the UK.
Historically, it has invested significantly in R&D in the UK: almost 60% of its staff costs are investments in
R&D. The firm is keen to invest in R&D to expand the business and diversify its product offering but its ability
to do so is currently limited by the effects of recent financial market conditions and limited availability of
investment capital. Furthermore, the company has accumulated tax losses derived from previous R&D tax
reliefs which mean that it derives no immediate cash benefit and this constrains its ability to undertake any
R&D related investments.
A change to an ‘above the line’ adjustment (as opposed to a tax credit) would allow the company to realise an
immediate cash benefit associated with its R&D investments and support the business’ current requirement for
cash to grow and diversify its high performance engineering operations. This would have an immediate effect
of generating relatively high paid engineering jobs.
Even if the company did not have accumulated tax losses, the cash benefits of ‘an above the line’ adjustment
would encourage greater investment in R&D and stimulate organic growth for the business. Furthermore, the
adjustment would improve the company’s ability to compete internationally through its superior technologies
and this would also help to strengthen the UK’s position as a market leader in the sector.
Overall, in addition to supporting the underlying business fundamentals, the change in the incentive framework
will have a positive impact on the UK economy, through greater investment, external demand for
products/services, marketing and/or employment opportunities.
Source: PwC interviews

Table 2 summarises the expected economic impacts on UK owned firms currently undertaking R&D in the UK
with corporation tax liabilities. Further details can be found in Annex D.
Table 2: Summary of estimated economic impacts of changes to R&D tax relief
Additional R&D
expenditure (£m)
95.9
Source: PwC analysis
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Total employment
impact
1,910

Total GVA impact (£m)
164

Net Exchequer impact
(£m)
11
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2
Foreign-owned firms undertaking R&D in the UK with
corporation tax liabilities
We would expect foreign-owned firms which undertake R&D in the UK and which have corporation tax
liabilities to experience similar impacts to those on UK-owned firms with corporation tax liabilities. But we
would expect the magnitude of the positive impacts to be larger proportionately as we believe that the location
of R&D expenditure by this group of companies is more sensitive to differences in relative costs.
Table 3 summarises the expected economic impacts on foreign owned firms currently undertaking R&D in the
UK with corporation tax liabilities. Further details can be found in Annex D.
Table 3: Summary of estimated economic impacts of changes to R&D tax relief
Additional R&D
expenditure (£m)

28.2

Total employment
impact
561

Total GVA impact (£m)
48.2

Net Exchequer impact
(£m)
3.2

Source: PwC analysis

3
UK and foreign owned firms currently undertaking R&D in the
UK with corporation tax losses
Whilst SMEs benefit from a generous system of R&D relief (at 200%) and can already claim a payable credit for
R&D activity where they have insufficient corporate tax liabilities, large firms with corporation tax liabilities
cannot claim an equivalent ‘credit’ for the value of R&D tax relief. Such firms, whether UK or foreign owned,
potentially have the most to gain from an ‘above the line’ R&D credit.
In summary, we would expect the proposed changes to R&D tax relief to have a positive impact on R&D
investors. We would expect a positive impact on R&D investors in the form of both a behavioural effect and a
‘cost effect’. The behavioural effect would be a response to the R&D relief appearing as a credit in the R&D
budget with the result that the benefit is visible to R&D decision makers and may spur them to invest more in
R&D activities. The cost effect would result from a reduction in the net cost to the firm of undertaking R&D
activity. The expected impact of the two effects on R&D investors is a direct increase in R&D expenditure and
employment and an indirect increase in demand for R&D inputs and an increase in demand for capital and
equipment.
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Box 5
International motor vehicle manufacturer

This business is a world-renowned automotive company, designing and manufacturing a wide range of vehicles
recognised for innovative technologies and high performance engineering. Investment in R&D is critical to the
company's success.
The company’s R&D investment budget is managed globally by its Director for Engineering. Funding is
allocated on an individual basis, to a number of different whole vehicle or technology programmes, each of
which has to pass strict investment gateways in order to progress. One early gateway involves selecting the
location for the full R&D investment. The decision is made on the basis of a comprehensive review of R&D
capability, including skills and supply chain expertise, availability of that capability and cost.
Most of the company’s current R&D is concentrated in the UK, though a large proportion of supplier R&D is
global. However, in recent years, the strategic and cost imperatives of other locations have increased markedly.
Other countries have rapidly developed high skilled, lower cost engineering expertise and highly attractive
fiscal regimes for R&D. As a result, the business has already been compelled to develop R&D expertise outside
of the UK.
In the UK, the company has accumulated a tax loss which means that, under the present scheme, it does not
derive any immediate cash benefit from tax relief for R&D investment. Furthermore, the current UK
framework provides limited visibility of potential R&D tax relief to the key decision makers, as the associated
benefits are not factored into the costs of investment.
If the current system was altered to offer a repayable credit, accounted for ‘above the line’, the company believes
it would have a direct impact on its R&D decisions. This would occur in two ways. First, an 'above the line'
treatment would provide enhanced visibility of the relief and ensure it is incorporated within the gateway
process for R&D investment. Second, a repayable credit would directly reduce the cost of undertaking R&D
programmes in the UK (compared to other countries) and this is likely to be significant enough to result in
increased future R&D investment in the UK.
In addition, the company believes that the proposed amendments would highlight the tax credit benefit to its
global suppliers, for whom the current system is currently uncompetitive. The company believes moving to a
more certain, immediate and transparent incentive would register strongly with partners considering where to
locate associated design and engineering expertise. Thus, the offer of a repayable credit with 'above the line'
treatment would help to sustain this company's UK R&D footprint and have multiplier benefits for the wider
manufacturing supply base and UK economy.

Source: PwC interviews

The knock on effects and wider effects on the economy in terms of increased employment in supply
industries (an indirect impact) and increased employment in the wider economy (induced impact) would be
similar to those on the other categories of firm. The effect on the Exchequer in terms of an increase in income
tax receipts and National Insurance Contributions (NICs) and a reduction in Jobseekers’ Allowance (JSA)
payments would also be similar although we would also expect to see a deadweight cost as the R&D tax credit is
paid on current and incremental R&D expenditure (although this may be partially offset by any increase in
taxable profits arising from the knock-on effects) and an increase in corporation tax receipts in the long-run as
economic activity is stimulated.
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Box 6
UK wireless technology company

The company is a global leader in wireless technology. Historically it has invested significantly in R&D in the
UK. R&D investment budgeting and planning decisions are taken at group level and funds are allocated across
the business divisions performing R&D functions. The firms’ R&D investments are spread globally; in
particular, the firm has undertaken R&D investments in emerging markets such as India and China due to
relatively low costs, as well as France and Singapore due to strong underlying incentive frameworks.
Currently, the tax relief scheme in the UK does not provide any direct benefit to R&D teams undertaking the
investments within the firm, as the relief claims are managed separately in the tax division – implying they do
not have any direct operating cost implications and hence do not feed through into the investment management
and budgeting decisions. Furthermore, stronger incentives across some of the other countries, such as France,
imply that the UK might be at a competitive disadvantage within the group in undertaking R&D investments.
An above the line credit would enable the R&D teams undertaking the investment in the UK to capture the
benefit as a direct adjustment to operating costs. This would improve operating efficiency and provide
additional capital for investment in R&D. Additionally; cost efficiencies are likely to impact the UK segments’
competitive position within the group and thus attract greater R&D investments to the UK. Overall the
amendments would provide strong underlying benefits for the firm and have a direct impact on the UK
economy through enhanced investment in technology infrastructure and associated benefits (such as
employment prospects, related capital investments, ancillary services, product market development and
business alliances/partnerships).
Source: PwC interviews

Table 4 summarises the expected economic impacts on UK and foreign owned firms currently undertaking R&D
in the UK with corporation tax losses. Further details can be found in Annex D.
Table 4: Summary of estimated economic impacts of changes to R&D tax relief
Additional R&D
expenditure (£m)

130.2

Total employment
impact

Total GVA impact (£m)

2,592

Net Exchequer impact
(£m)

222.6

-236.3

Source: PwC analysis

4
Foreign-owned firms which currently undertake no R&D in the
UK
For foreign-owned companies not currently undertaking R&D in the UK, a change in the R&D tax relief system
would potentially make the UK a more attractive place to invest although we recognise that the availability of
tax incentives is only one of several factors that influence their decision on where to invest in R&D.
We expect this increase in R&D expenditure to have similar impacts to categories (1) and (2) above.
Table 5 summarises the expected economic impacts on foreign owned firms not currently undertaking R&D in
the UK. Further details can be found in Annex D.
Table 5: Summary of estimated economic impacts of changes to R&D tax relief
Additional R&D
expenditure (£m)

134.2

Total employment
impact

Total GVA impact (£m)

2,671

Net Exchequer impact
(£m)

229.3

16.5

Source: PwC analysis

Summary of estimated impacts
Table 6 summarises the results of our analysis for each of the firm groupings below:
1.
2.

PwC

UK owned firms undertaking R&D in the UK with corporation tax liabilities;
Foreign-owned firms undertaking R&D in the UK with corporation tax liabilities;
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3.
4.

UK and foreign owned firms currently undertaking R&D in the UK with corporation tax losses; and
Foreign-owned firms which currently undertake no R&D in the UK.

Table 6: Summary of estimated economic impacts of changes to R&D tax relief
Impact area

Category of firm

Combined
impact

1 UK owned
firms
undertaking
R&D in the UK
with
corporation tax
liabilities (+1%
R&D)

2 Foreignowned firms
undertaking
R&D in the UK
with
corporation tax
liabilities (+2%
R&D)

3 UK and
foreign owned
firms currently
undertaking
R&D in the UK
with
corporation tax
losses (Baseline
scenario)

4 Foreignowned firms
which currently
undertake no
R&D in the UK
(Central
scenario)

95.9

28.2

130.2

134.2

388.5

1,308

384

1,776

1,830

5,298

Indirect employment

353

104

479

494

1,430

Induced employment

249

73

337

348

1,007

Total employment

1,910

561

2,592

2,671

7,735

GVA from
employment (£m)

82.9

24.4

112.6

115.9

335.8

Wider economic
benefits (£m) GVA

81.1

23.8

110.0

113.4

328.4

Total GVA impact
(£m)

164

48.2

222.6

229.3

664.1

Exchequer income
(£m)

19.1

5.6

25.9

27.7

78.3

Exchequer costs of
additional tax credits
(£m)

-8.1

-2.4-

-251.2

-11.3-

-283.9

3.2

-236.3

16.5

-205.5

Additional R&D
expenditure (£m)
Jobs created
Direct employment

Net Exchequer
11.0
impact (£m)
*Totals may not add exactly due to rounding.

In summary:
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The overall impact of the changes to the R&D tax relief system under our central scenarios suggests that
about 7,735 jobs would be created from the increases in R&D. This increase in employment would result
in an increase in GVA of £336 million per annum. Taking into account the wider economic benefits of
R&D, we estimate that the boost to GVA would be an additional £328 million. This would result in a
total impact of £664 million in GVA for the UK economy.
The increase in employment due to the increase in R&D investment will lead to increased tax revenues
for the Exchequer. This results in an increase in income for the Exchequer of £78.3 million. But the cost
of introducing cashable tax credits for large companies could result in an increased cost to the Exchequer
of £283.9 million as more companies are incentivised to take up their R&D relief entitlements.
If slightly more optimistic assumptions are made for the response to the revised tax relief system, then
there will a reduction in the overall cost to the Exchequer and an increase to GVA in the economy. Under
a scenario where UK owned firms increase R&D expenditure by 2.5%, profit making foreign owned firms
increase R&D by 5%, loss making firms re-invest the potential credit at 75% and companies not located in
the UK move 0.5% of their R&D spend to the UK the combined impact would be the creation of up to
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31,300 new jobs and an increase in GVA of £1,357 million. Tax revenues for the Exchequer would rise to
£161 million, which would reduce the net cost to the Exchequer to £91 million.
In addition to the wider benefits reported above and as detailed earlier on in this report, the Welcome Trust
estimated that over a 30 year horizon a £1 investment in R&D is expected to return £8 in total. Below, we
illustrate potential returns to investment for each of the firm groupings impacted by the proposed changes to
the R&D regime. In summary, the total expected returns from £388.5 million of R&D expenditure is £3,107.9
million over a period of 30 years.
Table 7: Potential returns to R&D expenditure over a 30-year period
Firm categories

Increased in expenditure
(£m)

Expected returns over a 30-year
period (£m)

Profit making UK owned firms

95.9

767.5

Profit making foreign-owned firms in
the UK

28.2

225.4

Loss-making UK owned firms and loss
making foreign-owned firms located in
the UK

130.2

1,041.6

Foreign-owned firms not in the UK

134.2

1,073.4

Totals
Source: PwC analysis

388.5

3,107.9
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Annex A: Engagement letter
(including schedule of activities)
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Jeegar Kakkad Esq
Senior Economist
EEF Limited
Pera Innovation Park
Nottingham Road
Melton Mowbray
Leicestershire
LE13 0PB
1st August 2011
Our Reference:
Your Reference:

Dear Jeegar

R&D reform – an economic study
Thank you for engaging us to provide you with services on terms which are described in this engagement letter,
schedule 1 and the attached terms of business (version ToB 01/11). These together form the agreement between
us.

Background and purpose
This is explained in the attached schedules.
schedules

The services
You have instructed us to provide the services set out in Schedule 1: these services relate to an economic
analysis of the implications of alternative approaches to incentivising investment in R&D in the UK.

Timetable and duration
This is explained in the attached schedules.

Staffing
Diarmuid MacDougall is the person in charge
charge of providing the services to you, assisted by Mark Ambler and
such other staff as we determine are required. If we believe that it is necessary for us to change any of these
named individuals we will let you know.

Client contact
You have designated yourself to be our primary contact when delivering the services as a person with the
knowledge, experience and ability to make decisions in relation to the services and our recommendations.
Our day to day contact for administrative matters will be Mark Ambler.
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This individual is identified mainly to distinguish them from the one identified above, if appropriate.

Fees
Our fees will be calculated in accordance with the “Basis of fees” clause in the attached terms of business and
full details of fees and billing arrangements are included in schedule 1. We will send our invoices to you (Jeegar
Kakkad).

Terms of business
Liability limitation
We draw your attention to clause 8 and 12.3 in the attached terms of business which amongst other things limit
(i) our total liability for all claims connected with the services or the agreement, which we have agreed will be
three times fee or £1,000,000, whichever is greater and (ii) the time for bringing any such claim.
Agreed amendments to the terms of business:
Clause 5.1 of the terms of business will be amended as follows “We and you agree to use the other’s confidential
information only in relation to the services, and not to disclose it, except where (i) required by law or regulation
or where requested by a professional body of which we are a member; (ii) such information is or becomes
generally available to the public, other than as a result of a breach of an obligation under this clause 5.1; (iii) it
has been received from a third party who owes no duty of confidentiality in respect of the confidential
information; or (iv) it has been independently developed by the recipient. However, we may give confidential
information to other PwC firms or relevant subcontractors as long as they are bound by confidentiality
obligations, and to your advisers who are involved in this matter. Nothing in this agreement will restrict your
ability to disclose our advice concerning the tax (including social security) treatment or tax structure of any
transaction, regardless of any confidentiality markings on any communications.”
Provision of deliverables to third parties
Notwithstanding any other provision of the agreement between us, we agree that you may make the services
and/or outputs from the project available to HM Treasury, or as further agreed between us, or others who wish
to have access to the services and/or outputs for discussion purposes only.
Prior to making any such deliverables available to any third party, you will procure that the relevant third party
agrees that:





it will comply with the obligations relating to use, disclosure and confidentiality of the services and/or
outputs as set out in the agreement between us;
we assume no responsibility or liability and owe no duty of care to any Stakeholder in respect of the
services and/or outputs that are disclosed;
it acknowledges that the services and/or outputs have not been prepared with any third party in mind;
and
no third party shall have any recourse to us in respect of its access to such services and/or outputs.

You agree to reimburse us and hold us harmless against any liabilities, losses, demands, expenses or other costs
arising from any claims against us by a third party in respect of its access to such services and/or outputs
whether as permitted under this section or otherwise. These obligations shall also apply where the disclosure of
services and/or outputs is made by the third party; and continue to apply after any third party has ceased to be
involved in the project.
We make you aware that the following paragraph shall be included in our deliverable:
“Important Notice
This report has been prepared by PricewaterhouseCoopers LLP (“PwC”) for EEF Limited and the Society of
Motor Manufacturers & Traders Limited in connection with the economic analysis of the implications of
alternative approaches to incentivising investment in R&D in the UK economic.
PwC neither accepts any responsibility nor owes any duty of care to any person (except to EEF Limited and the
Society of Motor Manufacturers & Traders Limited under the relevant terms of the Engagement, including the

PwC

32

provisions limiting PwC's liability) for the preparation of the report. Accordingly, regardless of the form of
action, whether in contract, tort or otherwise, and to the extent permitted by applicable law, PwC neither
accepts any liability or responsibility of any kind nor owes any duty of care for the consequences of any person
(other than EEF Limited and the Society of Motor Manufacturers & Traders Limited on the above basis) acting
or refraining to act in reliance on the report or any part thereof or for any decisions made or not made which
are based on such report or any part thereof.
This report contains information obtained or derived from a variety of sources as indicated within the report.
PwC has not sought to establish the reliability of those sources or verified the information so provided, save as
noted in the report. Accordingly no representation or warranty of any kind (whether express or implied) is
given by PwC to any person (except to EEF Limited
Limited and the Society of Motor Manufacturers & Traders Limited
under the relevant terms of the Engagement) as to the accuracy or completeness of the report. Moreover the
report is not intended to form the basis of any investment decisions and does not absol
absolve any third party from
conducting its own due diligence in order to verify its contents.”

Additional provisions
Our advice, including any financial model that we have prepared, is not the only factor you should take into
account when deciding whether or not
ot to proceed with a course of action and it is your decision alone as to
whether or not to proceed. As an independent contractor we are not responsible for the management of the
business or operations or the implementation of our advice, and you, your employees
employees and other contractors
must use professional business judgement regarding our analysis of the economic implications of alternative
approaches to incentivising R&D.

Client feedback
At the end of the engagement our Belfast-based
Belfast
International Surveyy Unit may call you (Jeegar Kakkad) and
conduct a short client feedback survey over the telephone. If you raise any issues which require follow up
Diarmuid MacDougall may call you to discuss these with you in more detail.

Confirmation of agreement
Please confirm your acceptance of the agreement by signing the enclosed copy and returning it to us.
Yours sincerely

Diarmuid MacDougall
diarmuid.j.macdougall@uk.pwc.com
T: +44 (0) 1895 522112
F: +44 (0) 000 0000 771 4447 312
for and on behalf of PricewaterhouseCoopers LLP
Enclosures:
Schedule 1 - Provision of services relating to R&D reform – an economic study
Terms of Business (version ToB 01/11)
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Annex B: An overview of R&D in
the UK
Introduction
Prior to assessing the potential economic significance of changes to the system of tax relief for R&D in the UK,
we provide an overview of the structure and pattern of R&D in the UK. We start by providing an overview of
recent trends in R&D expenditure in the UK as well as the current pattern and structure. We focus on R&D
undertaken and funded by business. We then compare the pattern of business R&D in the UK with that in other
developed countries. Finally, we discuss the economic benefits of R&D not only for the companies which
undertake the R&D, but also more widely for the economy as a whole.

Pattern and trends in R&D expenditure in the UK
Figure 7 shows total R&D and business R&D expenditure in the UK over the period 2001 to 2009.
Figure 7: R&D expenditure in the UK
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In 2009, total expenditure on R&D in the UK was almost £26 billion having grown on average by nearly 3.4%
16
per annum in the period 2005-09. At 1.84% of GDP this is significantly lower than the 3% target set by the EU
17
Seventh Framework Programme for Research (2007–2013) and the 2.5% target set in the UK’s Science and
18
Innovation Investment Framework 2004-2014 .
19

Business R&D expenditure amounted to approximately £15.6 billion in 2009 (i.e. 60% of all R&D expenditure
in the UK) having increased by an average of 2.75% per annum over the period 2005-09. In contrast, R&D
16
17

http://www.statistics.gov.uk/pdfdir/gerd0311.pdf
http://europa.eu/legislation_summaries/glossary/research_and_development_en.htm

18

HM Treasury, Science and Innovation Investment Framework 2004-2014, July 2004

19

Office for National Statistics, Expenditure on R&D performed in UK businesses. London: ONS.
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expenditure by all other sectors including government departments and agencies such as the Research
Councils, higher education institutions and not for profit organisations increased by an average of 3.4% per
annum reflecting, amongst other things, the previous Government’s commitment to increasing investment in a
number of these areas which has been maintained by the present Government.
Business R&D expenditure was only 1.21% of GDP. As Table 8 shows, this is less than some other Western
European countries as well as other, larger world economies (e.g. Japan and the US).
Table 8: Business enterprise R&D expenditure as % of GDP in UK and comparator countries
Country

2000

2004

2005

2006

2007

2008

Austria

-

1.53

1.71

1.74

1.79

1.88

Czech Republic

0.73

0.78

0.89

1.01

0.95

0.91

Denmark

1.50

1.69

1.68

1.66

1.78

1.91

Finland

2.37

2.42

2.46

2.48

2.51

2.77

France

1.34

1.36

1.30

1.32

1.29

1.27

Germany

1.73

1.74

1.72

1.77

1.77

1.84

Greece

0.15

0.17

0.18

0.17

0.16

-

Hungary

0.35

0.36

0.41

0.48

0.49

0.53

Iceland

1.50

-

1.43

1.59

1.47

1.45

Ireland

0.80

0.81

0.82

0.83

0.84

0.93

Italy

0.52

0.52

0.55

0.55

0.61

0.60

Japan

2.16

2.38

2.54

2.63

2.68

-

Luxembourg

1.53

1.43

1.35

1.42

1.32

1.32

Netherlands

1.07

1.03

1.01

1.01

0.97

0.89

Norway

-

0.87

0.82

0.82

0.88

0.87

Poland

0.23

0.16

0.18

0.18

0.17

0.19

Portugal

0.21

0.28

0.31

0.47

0.62

0.76

Slovak Republic

0.43

0.25

0.25

0.21

0.18

0.20

Korea

1.70

2.06

2.15

2.32

2.45

-

Spain

0.49

0.58

0.60

0.67

0.71

0.74

Turkey

0.16

0.13

0.20

0.21

0.30

-

UK

1.18

1.05

1.06

1.08

1.15

1.21

US
Source: UKCES

2.01

1.76

1.79

1.85

1.91

2.00

The sectoral breakdown of business enterprise R&D expenditure is dominated by five sectors as Figure 8
illustrates. Of these sectors, the pharmaceuticals sector accounts for largest share of total business enterprise
R&D expenditure undertaking just over one-quarter (28%). The remaining four of the five largest sectors
account for a further 33% between them.
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Figure 8: Distribution of business enterprise R&D expenditure by sector in 2009
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Economic benefits of UK R&D
Expenditure on R&D is widely recognised and accepted as an integral driver of an economy’s stock of
knowledge which itself is seen as a critical driver of innovation. In turn, the positive link between innovation
and long run economic growth is also well established through its effect on productivity.
“In advanced industrial economies, innovation and exploitation of scientific discoveries and new technology
have been the principal source of long-run economic growth…. In the future, the innovation performance of a
country is likely to be even more crucial…”.
OECD,’ Innovation Policy and Performance: A Cross-Country Comparison’ (2005)
For example, NESTA has estimated that nearly two thirds (63%) of the UK’s average labour productivity growth
between 2000 and 2008 was attributable to either investment in innovation (including investment in R&D and
other intangibles) or to total factor productivity growth which reflects the wider benefits of innovation (see
Figure 9). This equates to 1.4% per annum.

20

Office for National Statistics (2010) UK Business Enterprise Research and Development. Newport: ONS.
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Figure 9: Breakdown of components of UK labour productivity growth (2000-2008)
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7%

Total factor
productivity
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Source: NESTA Innovation Index 2010

Many studies have sought to establish an empirical link between investment in R&D and productivity growth.
The available evidence suggests that investment in R&D is an important determinant of growth: the elasticity of
output with respect to business R&D expenditure is cited by the Department for Business, Innovation & Skills
21
(BIS) as between 10% and 30% .
Further analysis of the evidence indicates that the benefits of business R&D accrue both directly to the investor
and indirectly, more widely across the rest of the economy as the knowledge is exploited. Below, we provide a
brief explanation of what the literature indicates are the investor benefits (i.e. private rate of return) and the
wider economic impacts (i.e. social rate of return) are of increased investment in R&D.

Investor benefits
For businesses operating in many sectors, especially those seen as being strongly technology dependent,
investment in R&D is key to their own business performance and their competitiveness:


The available evidence suggests that investment in R&D contributes positively to productivity growth; for
example, Kafouros (2005) who conducted an econometric study of 78 UK manufacturing firms found
that R&D contributes approximately 0.04 (or 4%) to productivity. For high-tech firms, the contribution
of R&D was even higher at 0.11 (or 11%).
A study of the UK automotive industry argues that investment and R&D expenditure are two of the major
22
determinants of the industry’s sustainability .
Rogers (2006) who undertook research to estimate the impact of R&D on productivity using BERD data
found that private rates of return ranged between 19% and 33% for manufacturing firms and between 0%
23
and 6% for non-manufacturing firms .
A more recent review of the available evidence undertaken by BIS in 2010, which looks not only at
manufacturing but the wider economy, suggests that the average private rate of return on investment in
24
R&D is between 9% and 56% .





21
22

Department for Business Industry and Skills (2010) Economic Growth. London: BIS.
M Holweg, ‘The Competitive Status of the UK Automotive Industry’, 2009.

23

Rogers (2006) Estimating the impact of R&D on productivity using the BERD-ARD data. Oxford: University of Oxford.

24

Department for Business Industry and Skills (2010) Economic Growth. London: BIS.
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Wider economic benefits
Evidence of the significant wider economic benefits of investment in R&D is extensive. It shows that the
benefits which accrue across the economy exceed the benefits which accrue to the investor. For example, a
recent review of the available evidence by BIS points to an economy wide (‘social’) rate of return of between
25
20% and 50% . It also cites research by the Medical Research Council and the Welcome Trust which found that
the average rate of return was around 40% which, if this is assessed over a 30 year time horizon, represents a
return of £8 for every £1 invested in R&D.
These wider economic benefits manifest themselves in several ways:


Knowledge spillovers as R&D leads to the development of new knowledge which can be used to improve a
product or a process, this knowledge will be disseminated in various formal and informal ways such as
through the publication of scientific papers, through the patenting process and as researchers leave one
firm and take a job at another firm (or start their own).
Market spillovers which result when the operation of the market for a new product or process causes
some of the benefits thereby created to flow to market participants other than the developer and
innovator.
Network spillovers which arise when the commercial and economic value of the product of new research
depends on the development of a set of related technologies.




Summary
This section of the report has provided an overview of the economic significance of R&D expenditure in the UK.
The key points to note are that:


Although UK business investment in R&D exceeded £15 billion in 2009 (equivalent to 1.2% of GDP), it
has grown less quickly than investment in R&D by other sectors of the UK economy and is less than half
the target level set by the previous Government.
Moreover, the scale of UK business investment in R&D (expressed as a proportion of GDP) still lags
behind many of its key competitors (including some Western European countries, the US and Japan).
There is compelling evidence that investment in R&D is a key factor influencing the long term
performance of the UK economy through its effect on innovation: for example, research by NESTA .has
estimated that nearly two thirds (63%) of the UK’s average labour productivity growth between 2000 and
2008 was attributable to either investment in innovation (including investment in R&D and other
intangibles) or to total factor productivity growth which reflects the wider benefits of innovation.
The economic benefits of investment in R&D accrue widely across the economy and are not limited to the
investor: a recent review of existing evidence suggests that these wider benefits are substantial with
‘economy’ wide’ rates of return cited between 20% and 50%.






25

Department for Business Industry and Skills (2010) Economic Growth. London: BIS.
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Annex C: Estimating R&D
expenditure by firms with and
without corporation tax
liabilities
Introduction
This Annex explains how we have estimated R&D expenditure by firms with and without corporation tax
liabilities in the UK.
26

Government statistics provide the best measure of business R&D expenditure in the UK . In 2009, the latest
year for which there is an estimate, business R&D expenditure in the UK was £15.6 billion. For the purposes of
estimating the potential impact of changes to the way in which tax relief is provided for R&D, we need to
breakdown this expenditure between that undertaken by firms with corporation tax liabilities and that
undertaken by those firms without such liabilities. We also need to distinguish between UK owned firms and
those which are foreign owned.
The total value of R&D expenditure conducted by UK companies with corporation tax liabilities can be
estimated by subtracting the value of R&D conducted by all companies with no corporation tax liabilities and
foreign owned companies with tax liabilities. Ineligible expenditure of capital goods should also be excluded
along with small scale investments. In other words:
R&D expenditure in the
UK by firms with
corporation tax liabilities

=

Total value of business R&D expenditure

Minus

Ineligible R&D expenditure by firms on capital goods and small scale investments

Minus

R&D expenditure by firms unaware of R&D tax relief

Minus

R&D expenditure by UK firms with no corporation tax liabilities

Minus

R&D expenditure by foreign owned firms with no corporation tax liabilities

Minus

R&D expenditure by foreign owned firms with corporation tax liabilities

We set out below how we estimate the value of R&D expenditure by UK firms with no corporation tax liabilities
and R&D expenditure by foreign owned companies with no corporation tax liabilities. We then estimate the
overall amount of R&D expenditure of profit making UK businesses.

R&D expenditure of UK companies with no corporation tax
liabilities
We start from the overall level of business R&D expenditure in the UK which we have taken from UK Business
Enterprise Research and Development (2010). This provides the latest information for business R&D
27
expenditure in the UK. In addition, HMRC’s evaluation report provides details of the number and value of
R&D claims and the value of R&D expenditure that is used to claim the R&D relief.
There are several possible reasons why the total value of business R&D expenditure upon which tax relief is
claimed is less than total business R&D expenditure. These include:

26

UK Business Enterprise Research and Development (2009), Office for National Statistics, December 2010.

27

HMRC (2009) Evaluation Report 107. An Evaluation of Research and Development Tax Credits. HMRC London.
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Expenditure on R&D is on capital items (and thus ineligible);
Expenditure on R&D is small in scale (less than £10,000 for large companies, and also ineligible);
Companies are unaware that R&D tax relief exists and thus do not claim it;
Companies view claiming R&D tax relief as unattractive because any benefit of receiving tax relief in the
UK is offset by an additional tax burden in their home country (at least partially); and
Companies’ accumulated tax losses in the UK mean that R&D tax relief has little or no value.



We discuss each of these in turn below.

Expenditure on capital items
At present, R&D tax relief is only available on revenue expenditure so expenditure on capital assets is not
(usually) eligible for relief. In 2009, the capital element of business R&D expenditure was £1,065 million. This
amount needs to be removed from total business R&D expenditure for which loss making firms can claim tax
relief.

Small scale R&D expenditure
To qualify for large company R&D tax relief, a firm’s claim has to exceed £10,000. In 2009 the average value of
a claim for tax relief by large companies was £329,767. In addition, in the R&D scorecard for 2009 the amount
28
of money spent on R&D by the last (1,000th) firm in the list was £78 million .
Given the size of the average claim, we would expect that the total value of R&D expenditure being undertaken
in the UK by large companies under the £10,000 threshold is negligible. For the purpose of this analysis we
have assumed that the proportion of large companies conducting R&D in the UK which have eligible
expenditure of less than £10,000 is negligible. In total, we have assumed that this R&D expenditure is £0.1bn.

Companies unaware of availability of R&D tax relief
Another possible reason why not all eligible R&D expenditure is subject to tax relief claims is because firms are
unaware of the existence of the relief. Some evidence for the scale of this effect comes from an HMRC
evaluation of R&D tax relief in 2005 which found that 18% of firms did not claim tax relief because they were
29
unaware of it . We recognise that awareness of R&D tax relief has probably increased over time so we have
assumed that the proportion of firms that are unaware of the existence of R&D tax relief has fallen by two
percentage points per annum since the original research and that eventually most, if not all, firms will become
aware of the R&D tax relief.
Examining the current number of R&D claimants shows that the number of claims (from both SMEs and large
companies) has increased steadily since the introduction of R&D tax relief in 2000 and its extension to large
companies in 2002. Figure 10 illustrates the increase in the number of claims by SMEs and large companies.
The total number of claims has increased at an average of 24% per annum between 2000 and 2009.
We estimate that the value of R&D conducted by firms that are unaware of the R&D tax credit system to be
£502 million.

28

The 2010 R&D Scoreboard, Department for Business, Innovation & Skills, November 2010.

29

BMRB Social Research, Research and Development Tax Credits, Final Report for HMRC, December 2005.
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Figure 10: Number of claims for R&D tax credits (2000-2009)
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Companies with no corporate tax liabilities where R&D tax relief is
unattractive
Once ineligible R&D expenditure and expenditure by companies that are unaware of R&D tax relief are
removed, the only other explanation for the difference between total business R&D expenditure and the amount
of R&D expenditure on which tax relief is claimed is that companies view it as unattractive to make R&D claims.
There are two main reasons:



Companies that have accumulated corporation tax losses, perhaps because of year on year operating
losses or due to transactions, may not feel it is worth their time or effort to make such claims; and
Some foreign owned firms, notably US firms, find that UK R&D tax relief system does not offer any
significant benefit to their shareholders because any saving in corporation tax in the UK is offset by
higher taxes on repatriated profits.

Figure 11 illustrates the total value of revenue expenditure on R&D and the expenditure used to claim the tax
relief. It also shows that the increasing percentage of R&D tax relief that is claimed.
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Figure 11: R&D revenue expenditure and R&D tax credit claims (2000-2009)
16

80%
Left hand
scale

valueof claims(£billion)

14

70%

Right hand
scale

12

60%

10

50%

8

40%

Left hand
scale

6

30%

4

20%

2

10%

0

0%
2003

2004

2005

Total revenue expenditure on R&D

2006

2007

2008

Expenditure used to claim tax credits

Percentage of total used to claim
Source: HMRC (2009)

Overall, we estimate that the value of R&D expenditure to which this relates is in the region of £3.7 billion.
Table 9: Estimation of R&D expenditure in the UK by firms with no corporation tax liability (£ billion, 2008)
Table 9 below is a summary of how we have arrived at the value of R&D expenditure for loss making firms.
Table 9: Estimation of R&D expenditure in the UK by firms with no corporation tax liability (£
billion, 2008)
£ billion
Total business R&D expenditure in the UK

£16.0

Less:
R&D expenditure on capital goods

£1.1

Small scale R&D expenditure

£0.1

R&D expenditure on which R&D tax relief is claimed

£10.7

R&D expenditure by companies unaware of R&D tax relief

£0.5

Equals:
R&D expenditure by all firms with no corporation tax liability
Source: PwC analysis

£3.7

Foreign owned companies with no corporation tax
liabilities
We have analysed the corporation tax position of the top 100 UK R&D performing companies (which account
for 80% of R&D expenditure) in the UK based on the R&D Scoreboard which analyses the R&D expenditure of
30
the top 1,000 R&D performing companies which file company accounts in the UK . We note that not all of
these companies are in UK ownership and that some of the R&D may be conducted outside the UK.
30

The 2010 R&D Scoreboard, Department for Business, Innovation & Skills, November 2010.
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Nonetheless, in the absence of data from HMRC, this provides one of the best ways of assessing the significance
of companies with no corporation tax liabilities.
In 2009, of the top 100 companies, 66 companies have corporation tax liabilities and 34 companies do not have
any corporation tax liabilities. 24 out of the 34 companies with no corporation tax liability were foreign owned
and they accounted for 72% of the value of R&D expenditure in this category. This 72% figure is used to
calculate the value of the foreign owned R&D expenditure with no corporation tax liability by multiplying the
total value of R&D expenditure in companies in the UK with no corporation tax liability by this percentage to
get a value of £2.6 billion.
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Annex D: Estimated potential
impacts of proposed changes to
R&D tax relief
This Annex explains how we have assessed the scale of the potential impacts of the changes to the current R&D
tax relief on each of four categories of firms:
1.
2.
3.
4.

UK owned firms undertaking R&D in the UK with corporation tax liabilities;
Foreign-owned firms undertaking R&D in the UK with corporation tax liabilities;
UK and foreign owned firms currently undertaking R&D in the UK with corporation tax losses; and
Foreign-owned firms which currently undertake no R&D in the UK.

1
UK owned firms undertaking R&D in the UK with corporation
tax liabilities
The first category of firms potentially impacted by a change in the design of the UK R&D tax relief system are
those UK owned firms which currently undertake R&D activity in the UK and which have sufficient corporation
tax liabilities to benefit from the tax relief.
We expect these UK owned companies to be incentivised to spend more on R&D as a result of the behavioural
change whereby the benefits of the tax relief are more easily factored into R&D decision making.
The total value of R&D expenditure in the UK by companies with corporation tax liabilities can be estimated by
subtracting the value of R&D expenditure by companies with no corporation tax liabilities. In other words:
R&D expenditure in the
UK by firms with
corporation tax liabilities

PwC

=

Total value of business R&D expenditure

Minus

Ineligible R&D expenditure by firms on capital goods and small scale investments

Minus

R&D expenditure by firms unaware of R&D tax relief

Minus

R&D expenditure by UK firms with no corporation tax liabilities

Minus

R&D expenditure by foreign owned firms with no corporation tax liabilities

Minus

R&D expenditure by foreign owned firms with corporation tax liabilities
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Annex B sets out a detailed methodological approach for estimating this for 2008. In summary, we estimate
that R&D expenditure by UK firms with corporation tax liabilities in 2009 is £9.6 billion as shown in Table 10.
Table 10: R&D expenditure by UK firms with corporation tax liabilities (2009)
£ billion
Total R&D expenditure by businesses in the UK

£15.6

Less:
R&D expenditure by companies in the UK with no corporation tax liabilities

£1.0

R&D expenditure by foreign companies in the UK with no corporation tax liabilities

£2.6

R&D expenditure by foreign owned firms with corporation tax liabilities

£1.4

R&D expenditure on capital goods

£1.0

Equals:
R&D expenditure by UK firms with corporation tax liability
Source: PwC analysis

£9.6

We use this figure of £9.6 billion as the starting point for estimating the potential impact of the possible
changes to the system of tax relief for R&D. We assume that the changes in R&D expenditure by UK companies
with corporation tax liabilities will arise from a behavioural response as R&D teams are encouraged and
enabled to factor the benefits of the relief into R&D decision making.
Evidence from the economic literature indicates that a reduction in the cost of R&D will increase the level of
expenditure on R&D. For example, a review by HMRC in 2010 reported estimates of the long run elasticity
based on international studies range from -10.0 (McCutcheon, 2003), which is something of an outlier, to -0.19
(Baghana and Mohnen, 2009). The main range is -3.0 to -0.3%.
For our baseline scenario we have examined a 1% increase in the value of R&D expenditure by UK owned
companies with corporation tax liabilities to illustrate the impact of the changes to the R&D tax relief system.
This is a reasonably modest starting point given the wide range of long run elasticities.
Assuming a 1% increase in R&D activity implies an increase in R&D expenditure by UK companies with
corporation tax liabilities of £95.9 million.

Employment impacts
Such an increase in R&D expenditure can be expected to result in an increase in:




The number people directly employed in R&D in the UK;
Indirect employment in supply industries; and
An induced employment effect which results from the increase in expenditure of those directly or
indirectly employed as a result of the overall increase in R&D expenditure.

We have assumed that the split between salaries and wages, other current expenditure and capital expenditure
of the increased R&D expenditure will be the same as the current breakdown of UK R&D expenditure. Table 11
shows the breakdown of the increase in R&D expenditure of £95.9 million between the three categories.
Table 11: Breakdown of increased R&D Expenditure (£m)
R&D expenditure category

Current breakdown of
UK R&D expenditure
(%)

Projected breakdown of additional R&D
expenditure
£m

%

Salaries and wages

49%

46.7

49%

Other current expenditure

44%

42.7

44%

Total capital expenditure

7%

6.5

7%
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R&D expenditure category

Current breakdown of
UK R&D expenditure
(%)

Projected breakdown of additional R&D
expenditure
£m

Total
100%
95.9
Source: PwC analysis (Figures do not add exactly to the total due to rounding)

%
100%

There are three main categories of R&D employment in the UK: scientists and engineers, technicians,
laboratory assistants and draughtsmen and administrative, clerical, industrial and other staff. The share of
employment by category and the average annual salary for each category are shown in Table 12 together with
the weighted average.
Table 12: Share of R&D workforce, average annual salary and total employment costs for main
job categories
R&D job categories

Share of R&D
31
workforce (%)

Annual average salary
(£)

Total annual
employment costs
(including 25%
provision for oncosts) (£)

Scientist and engineers

59%

32,098

40,123

Technicians, lab assistants and
draughtsmen

22%

26,875

33,594

Administrative, clerical, industrial
and other staff

19%

19,509

24,386

100%

28,579

35,724

Weighted average
Source: PwC analysis

Table 13 shows that the average annual cost of employing someone to undertake R&D (excluding managers) is
32
£35,724 (including a provision of 25% for on-costs ). Using this average cost estimate and applying it to the
estimated £46.7 million of additional R&D expenditure that is spent on wages and salaries, we can estimate the
total number of additional direct jobs that would be created. Then, using multipliers, we can estimate the
33
indirect and induced effects of this additional expenditure . The results are as follows:




31

Direct employment: 1,308 new jobs are created in the UK R&D sector;
Indirect employment: 353 new jobs are created in industries serving the R&D sector; and
Induced employment: 249 jobs would be created in the wider economy as a result of increased
expenditure in R&D.

UK Business Enterprise Research and Development (2009), December 2010.

32

This figure is estimated to include employers contributions to National Insurance of 13.8% and other costs to the employers, such as
other benefits and costs incurred at 11.2%.
33
This figure is estimated using the Scottish 2007 Input Output Multipliers for Indirect Employment Effects. The Scottish figures are used
because they provide indirect and induced multipliers for employment. The Scottish indirect employment multiplier for R&D is 1.27
compared to 1.31 for the UK
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We estimate that each additional job created will on average generate £43,400 in terms of Gross Value Added
(GVA) that is the contribution to the economy. We have estimated GVA per job by dividing the total GVA in
2009 by total employment across the economy. Table 13 provides the details of this estimation.
Table 13: Estimation of GVA per job in the UK in 2009
£1,255,724 million

34

Total UK GVA (=a)

Total employment in the UK (=b)

35

29.9 million

GVA per job (=a/b)
Source: PwC analysis

£43,400

Based on this average GVA per job, we estimate the employment impact of the additional R&D expenditure
adds an additional £71.0 million in terms of GVA. This is broken down as follows:




Direct employment: £56.8 million additional GVA (1,308 jobs x £43,400 GVA per job);
Indirect employment: £15.3 million of additional GVA (353 jobs x £43,400 GVA per job); and
Induced employment: £10.8 million of additional GVA (2,249 jobs x £43,400 GVA per job).

Wider economic benefits
The likely spillover effects of the increased R&D expenditure increase the economic contribution to the UK
economy. We use estimates of the social rate of return on R&D investment to estimate the wider economic
benefits to the UK economy.
As discussed in Section 2, a recent review of the available evidence by BIS reports a range of estimates for the
36
social rate of return ranging from 10% to 160% . We focus on the mean social rate of return of 63%.
On this basis, we estimate that an increase in R&D expenditure of £95.9 million as a result of a move to an
‘above the line’ R&D tax credits would result in wider benefits to the UK economy of between £8.2 million and
£153.5 million or, on average, an increase of £60.4 million. To estimate the overall impact of this additional
37
spending, we estimate that the number of people employed increases by 1,868 (£51.8 million/£32,349 ).
Assuming that each employee adds £43,400 of GVA to the economy, we estimate that the total spillover impact
on GVA is £81.1 million.

Exchequer impacts
The increase in employment due to the increase in R&D expenditure by UK owned firms is expected to result in
increased income tax and national insurance payments which will accrue to the Exchequer. These figures are
estimated based on the average annual incomes for direct, indirect and induced employment and the tax
revenue that accrue from each of these salary levels. The tax revenues are grossed up by the number of
projected jobs. The following are the projected impacts on the Exchequer as a result of the increased
expenditure on R&D activity:


Exchequer impact of direct/indirect employment: On average, we estimate that each additional person
employed directly in the R&D sector results pays approximately £4,200 and £2,600 in income taxes and
National Insurance Contributions (“NIC”) respectively. In addition, employers’ NIC are approximately
£3,000 per additional job.
Exchequer impact of induced employment: For each person employed as a result of the induced
employment effect there are income tax and NIC of £3,700 and £2,200 respectively, with employer NIC
of £2,600.



In addition, we might expect to see some reduction in the number of people claiming Jobseeker’s Allowance
(JSA) if overall employment levels increase across the economy as a result of the additional investment in R&D
(on the basis that this will lead to some ‘supply side’ improvement as a result of enhanced competitiveness). In
34
35

ONS (2010) Regional Trends Total Employment in the UK (Table 9.1).
ONS (2011) Regional Trends Workplace-based gross value added1(GVA) at current basic prices (Table 3.1)

36

Department for Business Industry and Skills (2010) Economic Growth. London: Department for Business Industry and Skills.

37

This figure is an average cost per employee in 2010 based on data from the Office for National Statistics.
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practice, we would not expect to see many JSA claimants directly taking up the additional jobs because they are
unlikely to have the skills required, but we might expect a process of labour market adjustment to enable more
people to find work overall. In our analysis, we have assumed that only one in five of the jobs created directly
and indirectly would lead to people ceasing to claim JSA. This means that we would expect to see a reduction of
approximately £3,000 of contribution based JSA per employee not being drawn for 20% of the new jobs
created.
Taken together, we estimate that the combined contribution to Exchequer finances is approximately £19.1
million per annum.

Summary of impacts
In summary, we estimate that R&D expenditure by UK companies with corporation tax liabilities would
increase by 1% or £95.9 million. Based on this, we further estimate that the total impact on the economy in
terms of GVA is £164 million and Exchequer impact is estimated to be £19.1 million. If R&D expenditure
increases by 0.5% (our pessimistic scenario), the expected impact on GVA is estimated to be£82.0 million and
the Exchequer impact would be £9.5 million. If R&D expenditure increases by 2.5% (our optimistic scenario),
the expected impact on GVA would be £410.2 million and the Exchequer impact would be £47.7 million (see
Table 14).
Table 14: Summary table illustrating potential economic impacts of ‘above the line’ tax credits
Impact area

Employment – direct, indirect and
induced jobs
Exchequer impact (£m)
GVA (£m)

Estimated impact assuming…
0.5% increase in R&D
expenditure

1% increase in R&D
expenditure

2.5% increase in R&D
expenditure

1,910

3,779

9,447 jobs

9.5

19.1

47.7

80.2

164.0

410.0

2
Foreign-owned firms undertaking R&D in the UK with
corporation tax liabilities
The second category of firms potentially impacted by a change in the design of the UK R&D tax relief system are
those foreign owned firms which currently undertake R&D activity in the UK and which have sufficient
corporation tax liabilities to benefit from the tax relief.
We have assumed that such foreign owned firms will be incentivised to spend more on R&D as R&D teams will
be able to factor both the incentive into their decision making.
We believe that the impacts may be greater than for UK owned firms with corporation tax liabilities as these
firms undertake more investment in R&D than UK owned firms.
We have assumed as our baseline scenario that R&D expenditure undertaken by foreign-owned MNCs
operating in the UK will increase by 2%. As a sensitivity test, we also consider the implications if R&D
expenditure by foreign owned firms with corporation tax liabilities were to increase by 1% (pessimistic) or 5%
(optimistic).
For our starting point we have taken our estimate of the current value of R&D for foreign owned companies
from the analysis of the composition of existing business R&D expenditure (see Annex C). This value is
estimated to be £1.4 billion.
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Employment impacts
If there is a 2% increase in R&D activity by foreign owned companies with corporation tax liabilities, this would
result in an increase in R&D expenditure by foreign owned firms in the UK of £28.2 million.
As with the UK owned firms, the increase in R&D expenditure is expected to result in an increase in:




The number people directly employed in R&D in the UK;
The indirect employment in supply industries; and
An induced employment effect which results from the increase in expenditure of those directly or
indirectly employed as a result the overall increase in R&D expenditure.

We have also assumed that the increase in R&D expenditure will continue in the same proportion as the current
level of UK R&D expenditure (as split into the categories of salaries and wages, other current and total capital).
So an increase in expenditure of £28.2 million will be split into three categories as shown in Table 15.
Table 15: Breakdown of increased R&D expenditure (£m)
R&D expenditure category

Breakdown of additional expenditure
£m

%

Salaries and wages

13.7

49%

Other current expenditure

12.5

44%

Total capital expenditure

1.9

7%

28.2

100%

Total
Source: PwC analysis

Assuming that the average annual salary for the R&D sector (excluding managers) is £35,724 (including a 25%
allowance for on-costs) and that £13.7 million of the additional R&D expenditure is spent on salaries and wages,
we estimate the following employment impacts:




Direct employment: 384 new jobs are created in the UK R&D sector
38
Indirect employment: 104 new jobs are created in industries serving the R&D sector .
Induced employment: 73 jobs created as a result of increased expenditure in R&D.

We estimate that each job created adds, on average, £43,400 in terms of GVA. On this basis, we estimate that
the employment impact adds an additional £24.4 million of GVA which breaks down as follows:




Direct employment: £16.7 million additional GVA.
Indirect employment: £4.5 million of additional GVA.
Induced employment: £3.2 million of additional GVA.

Wider economic benefits
The spillover effects of the increased R&D expenditure provide a further contribution to the UK economy.
Based on an increase in R&D expenditure of £28.2 million as a result of a move to ‘above the line’ R&D tax
credits, this results in wider benefits to the UK economy of between £2.8 million and £45.6 million or, on
average, an increase of £17.8 million (equating to a 63% social rate of return). To estimate the overall impact of
this additional impact spending, we assume that the number of people employed increases by 1,251
39
(£17.8m/£32,349 ) and that each employee adds £43,400 of GVA to the economy.
In total, we estimate that the total spillover impact on GVA is £23.8 million.

38

This is estimated using the Scottish 2007 Input Output Multipliers for Indirect Employment Effects. The Scottish figures are used
because they provide indirect and induced multipliers for employment. The Scottish indirect employment multiplier for R&D is 1.27
compared to 1. 31 for the UK
39

This figure is an average cost per employee in 2010 based on data from the Office for National Statistics.
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Exchequer impacts
The increase in employment due to the increase in R&D expenditure by foreign owned firms is expected to
result in increased income tax and national insurance payments to the UK Exchequer as a result of the higher
level of employment. In addition, and as with UK owned firms, we assume that one fifth of the jobs created
40
would result in a reduction in JSA claims and that the value of each reduction would be £3,000 .
Taken together, this gives a combined contribution to Exchequer finances of approximately £5.6 million.

Summary of impacts
In summary, we have estimated that R&D expenditure by foreign owned MNCs operating in the UK will
increase by 2% or £28.2 million. Based on this, we estimate that the total impact on the economy is £48.2
million. If R&D expenditure increases by 1% (our pessimistic scenario), the expected impact on GVA is£24.1
million and the Exchequer impact is £2.8 million. If R&D expenditure increases by 5% (our optimistic
scenario), the expected impact on GVA is £120.4 million and the Exchequer impact is £14.0 million (see Table
16).
Table 16: Summary table illustrating potential economic impacts of ‘above the line’ tax credits
Impact area

Estimated impact assuming…
1% increase in R&D
expenditure

2% increase in R&D
expenditure

5% increase in R&D
expenditure

Employment – direct,
indirect and induced jobs

281

1,110

2,775

Exchequer income (£m)

2.8

5.6

14.0

GVA (£m)
Source: PwC analysis

24.1

48.2

120.4

3
UK and foreign owned firms currently undertaking R&D in the
UK with corporation tax losses
The third category of firms potentially impacted by a change in the design of the UK R&D tax relief are those
UK and foreign owned firms which currently undertake R&D activity in the UK, but which have corporation tax
losses such that they are not able to derive any benefit from the present system if R&D tax relief.
We would expect that UK firms with corporation tax losses, whether UK or foreign owned, potentially have the
most to gain from an ‘above the line’ R&D credit. We would expect a positive impact on their R&D expenditure
in the form of both a behavioural effect and a ‘price’ effect. The behavioural effect would be a response to the
R&D relief being incorporated into R&D budgets thus making it visible in the R&D decision making process.
The cost effect would result from the reduction in the net cost to the company of R&D projects as potential
losses associated with undertaking R&D are converted into a payable credit. We have taken the ‘broader tax
credits’ to mean the introduction of tax credits for loss making companies. This means that loss making
companies which invest in R&D will receive a financial benefit. In the past loss making large companies did not
41
apply for R&D tax relief because they felt it was of no immediate benefit to them (HMRC 2005 ).
We have estimated the potential impact on this category of firms in two stages:


First, we estimate the additional cost to the Exchequer of changing the current R&D tax relief system to
provide a payable tax credit to large companies: we assume that the system for SMEs would not be
altered.
Second, we consider the potential benefits, through increased R&D investment, that could accrue to the
economy if such a change was implemented.



40

We have assumed that not all of the jobs can be filled by those who are on Jobseeker’s allowance as they may not have the necessary skills
required.
41

HMRC (2005). Research and Development Tax Credits – Final Report. HMRC: London.
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Costs of a cashable R&D tax credit
We have estimated the cost to the Treasury of changing the R&D tax system by assuming that loss making
companies that were previously unable to benefit from the R&D tax relief will now receive a tax credit for the
full value of their tax relief entitlement.
In Annex C, we explain how we have estimated the breakdown of R&D expenditure undertaken by companies
with and without corporation tax liabilities. Overall, we estimate that the R&D expenditure by firms in the UK
with corporation tax losses is in the region of £3.6 billion and that large companies account for 84% or £3.0
billion.
This R&D expenditure gives rise to a potential cost to the Exchequer in terms of the value of the payable R&D
42
43
tax credit which we estimate to be approximately £251 million (i.e. £3.0 billion x 30% x 0.28 )) for the last
year in which BERD data has been published (i.e. 2009).

Benefits of a cashable R&D tax credit
Providing a full tax credit to companies without corporation tax liabilities will reduce the cost of undertaking
R&D. The economic literature, including the HMRC’s own analysis, suggests that this will result in an increase
in the volume of R&D expenditure in the UK.
Some evidence of the extent to which companies without corporation tax liabilities can be expected to change
44
their investment behaviour can be gleaned from the BMRB’s evaluation of R&D tax reliefs (HMRC, 2005) .
The survey for the evaluation asked companies to indicate the potential impact of a change in the R&D tax relief
on their overall R&D expenditure. We have used their responses as basis for modelling the potential
behavioural impact of loss making companies towards R&D activity assuming that R&D tax credits are fully
cashable. The responses to the BMRB survey are summarised in Table 17.
Table 17: Responses to question on the impact of R&D tax credit on R&D budget
Response

Description

1

R&D expenditure would increase by the expected value of the tax credit

37.2

2

R&D expenditure would increase but by less than the expected value of the tax credit

30.2

3

R&D expenditure would be maintained rather than cut

30.2

4

R&D expenditure would be reduced by less than if there was no tax credit

Percentage

45

2.3
100.0

Source: PwC analysis

Using these results, we have assessed the potential impact of a payable R&D tax credit for companies with no
corporation tax liabilities in the UK under three possible scenarios. Our scenarios make different sets of
assumptions about the proportion of the value of the possible tax credit which is translated into additional
expenditure on R&D in the UK. We assume that, by definition, responses 1 and 3 imply the same change in
R&D expenditure whereas we make different assumptions for responses 2 and 4. Table 18 summarises the
assumptions under each of the three scenarios.
Table 18: Proportion of value of R&D credit spent on additional R&D under different scenarios
(%)
Baseline
scenario
1

42

R&D expenditure would increase by the expected value of the tax
credit

100%

Scenario 1
100%

Scenario 2
100%

Rate of relief for large companies

43

Applicable corporation tax rate for large companies
The report noted that there was a small base size for this question. The option of increasing R&D expenditure by more than the R&D
credit was not offered as an option to the companies.
44

45

Results presented exclude the responses “don’t know” and “none of these”.
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Baseline
scenario

Scenario 1

Scenario 2

2

R&D expenditure would increase but by less than the expected
value of the tax credit

50%

25%

75%

3

R&D expenditure would be maintained rather than cut

0%

0%

0%

50%

25%

75%

4

R&D expenditure would be reduced by less than if there was no
tax credit
Source: PwC assumptions

On this basis, our baseline scenario implies that firms invest 52% of the value of R&D tax credits in additional
R&D expenditure whereas Scenario 1 implies that 45% of the value of R&D tax credits is invested in additional
R&D expenditure (the pessimistic scenario) and Scenario implies that 59% of the total value of R&D tax credits
is invested.
On this basis, we have then used a similar method to estimate the economic impact of the increased R&D
expenditure. Below, we summarise the key results.

Additional R&D expenditure
Table 19 provides a breakdown of the estimated composition of the additional R&D expenditure undertaken by
companies which currently have no corporation tax liabilities. As before, we assume that the increase in R&D
expenditure will continue in the same proportion as the current level of UK R&D expenditure (as split into the
categories of salaries and wages, other current and total capital.)
Table 19: Additional R&D expenditure by companies with no corporation tax liabilities (£m)
Baseline scenario

Scenario 1

Scenario 2

Salaries and wages (£m)

63.4

54.5

72.4

Other current expenditure (£m)

57.8

49.7

66.0

Total capital expenditure (£m)

8.9

7.6

10.1

130.2

111.2

148.6

Additional R&D expenditure (£m)
Source: PwC analysis

Employment & GVA impacts
We have then estimated the impact on employment under the three scenarios using the same approach as we
have used for the previous two categories of firms. Our resulting estimates are summarised in Table 20.
Table 20: Additional employment and GVA from effect on R&D by companies with no
corporation tax liabilities
Baseline scenario

Scenario 1

Scenario 2

1,776

1,525

2,026

Indirect employment

479

412

547

Induced employment

337

290

385

Total employment

2,592

2,227

2,958

GVA from employment (£m)
Source: PwC analysis

112.6

96.7

128.4

Direct employment

Wider economic benefits
The spillover effects of the increased R&D expenditure are a further boost to the UK economy. Again, we have
estimated this impact for each of the three scenarios using a similar approach and assumptions to those used
above. The resulting estimates are summarised in Table 21.
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Table 21: Summary of wider economic benefits of additional R&D expenditure by companies
with no corporation tax liabilities (£m)
Baseline scenario

Scenario 1

Scenario 2

82.0

70.0

94.0

Wider economic benefits - GVA (£m)
Source: PwC analysis

Exchequer impacts
The increase in employment due to the increase in R&D expenditure following the introduction of tax credits
for companies without corporation tax liabilities results in increased income tax and national insurance
payments to the Exchequer. Table 22 summarises our estimates of the impact on the Exchequer under each of
the three scenarios.
Table 22: Summary of additional Exchequer income arising from additional employment due to
increased R&D expenditure by companies with no corporation tax liabilities (£m)
Baseline scenario

Scenario 1

Scenario 2

25.9

22.2

29.6

Exchequer income (£m)
Source: PwC analysis

4
Foreign-owned firms which currently undertake no R&D in the
UK
The fourth and final category of firms potentially impacted by the potential change in the design of the UK
R&D tax relief are those foreign owned firms which currently undertake no R&D activity in the UK, but which
might be persuaded to do so at some point in the future.
Potentially, there are foreign-owned MNCs which do not currently undertake UK in the UK which will be
incentivised to locate at least some of their R&D spending in the UK as the cost of undertaking it in the UK will
be more attractive.
46

Based on the 2010 R&D Scoreboard , the 1,000 top R&D investors worldwide spent £344bn on R&D in 2009.
An examination the top 100 global R&D investors showed that 41 out of the 100 companies did not conduct any
R&D activity in the UK. The overall value of the R&D conducted by these companies was £67bn. On this basis,
we assume that some of this global R&D expenditure could be attracted to the UK if there were favourable
changes to the UK R&D tax relief scheme.
We have found no reliable estimates of the potential impact of changes in the relative cost of undertaking R&D
in the UK. We have assumed that 0.2% of R&D activity for the 41 companies in the top 100 Global companies
that do not operate in the UK could be relocated to the UK. This would result in new R&D expenditure by these
new firms to the UK of £ 134.2 million. We have also considered two alternative scenarios in which the UK
attracts 0.1% (pessimistic) and 0.5% (optimistic) of the global R&D undertaken by companies which currently
do not undertaken any such activity in the UK.

Employment impacts
As with the other categories of firms which we have considered, we expect the increase in R&D expenditure to
result in:




46

More directly employed in R&D in the UK;
Indirect employment in supply industries; and
An induced employment effect which results from the increase in expenditure of those directly or
indirectly employed as a result the overall increase in R&D expenditure.

The 2010 R&D Scoreboard, Department for Business, Innovation & Skills, November 2010
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We have assumed that the increase in R&D expenditure will continue in the same proportion as the current
level of UK R&D expenditure (as split into the categories of salaries and wages, other current and total capital.)
Therefore, an increase in expenditure of £134.2 million will be split into three categories as per Table 23.
Table 23: Breakdown of increased R&D expenditure (£m)
R&D expenditure category

Current breakdown of
UK R&D expenditure
(%)

Projected breakdown of additional R&D
expenditure
£m

%

Salaries and wages

49%

65.4

49%

Other current expenditure

44%

59.6

44%

Total capital expenditure

7%

9.2

7%

100%

134.2

100%

Total
Source: PwC analysis

Table 5 illustrates that the average annual salary for the R&D sector (excluding managers) is £35,724 (including
a 25% allowance for on-costs). Based on this average salary, and assuming that £65.4 million of the additional
R&D expenditure is spent on salaries and wages, we estimate the following employment impacts:




Direct employment: 1,830 new jobs are created in the UK R&D sector;
47
Indirect employment: 494 new jobs are created in industries serving the R&D sector ; and
Induced employment: 348 new jobs created as a result of increased expenditure in R&D.

We estimate that for each job created, the average GVA per job is £43,400. Based on this GVA average, we
estimate the employment impact adds an additional £115.9 million in terms of GVA. This is broken down as
follows:




Direct employment: £79.4 million additional GVA;
Indirect employment: £21.4 million of additional GVA; and
Induced employment: £15.1 million of additional GVA.

Wider economic benefits
When the spillover effects of the increased R&D expenditure are considered there is a further increase in
contribution made to the UK economy.
Based on an increase in R&D expenditure of £134.2 million as a result of a move to ‘above the line’ R&D tax
credits, this results in wider benefits to the UK economy of between £13.4 million and £214.7 million or, on
average, an increase of £84.5 million. To estimate the overall impact of this additional impact of this increase
spending, we assume that the number of people employed increases by 2,613 (£84.5million/£32,349) and that
each employee adds £43,400 of GVA to the economy. On this basis, we estimate that the total spillover impact
on GVA is £113.4 million.

Exchequer impacts
The increase in employment due to the new R&D expenditure by foreign owned firms not currently located in
the UK is expected to result in increased income tax and national insurance payments to the UK Exchequer. In
addition, for approximately one-fifth of the jobs created linked to the R&D sector, we would expect to see a
reduction of approximately £3,000 of contribution based Jobseeker’s allowance per employee not being
48
drawn .

47

This is estimated using the Scottish 2007 Input Output Multipliers for Indirect Employment Effects. The Scottish figures are used
because they provide indirect and induced multipliers for employment. The Scottish indirect employment multiplier for R&D is 1.27
compared to 1. 31 for the UK
48

We have assumed that not all of the jobs can be filled by those who are on Jobseeker’s allowance as they may not have the necessary skills
required.
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Taken together, this gives a combined contribution to Exchequer finances of approximately £27.7 million per
annum.

Summary of impacts
In summary, we have estimated that R&D expenditure by new foreign owned firms not currently operating in
the UK will be £134.2 million. Based on this, the estimated total impact on the economy is £229.3 million.
If the new R&D expenditure is 0.1%, the expected impact on GVA is£114.7 million and the Exchequer impact is
£13.9 million. If the new R&D expenditure is 0.5%, the expected impact on GVA is£573.4 million and the
Exchequer impact is £69.3 million (see Table 24).
Table 24: Summary table illustrating potential economic impacts of ‘above the line’ tax credits
Impact area

Estimated impact assuming…
0.1% expenditure in
R&D

0.2% expenditure in
R&D

0.5% expenditure in
R&D

Employment – direct,
indirect and induced jobs

2,642

5,284

13,211

Exchequer income (£m)

13.9

27.7

69.3

GVA (£m)
Source: PwC analysis

114.7

229.3

573.4
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Annex E: HMT & HMRC
consultation questions
The latest consultation addresses five questions in relation to R&D tax relief:






PwC

What difference, if any, to levels of R&D investment in the UK would a move from the current superdeduction to an ‘above the line’ credit against tax make, if the level of benefit to the company, in terms of
reduced cost of R&D, remained broadly the same?
What tax treatment would allow loss-making companies to account for the credit ‘above the line’? Given
the potential complexity of offsetting the tax credit against other taxes apart from corporation tax, would
loss-makers need the credit to be payable if there was insufficient corporation tax cover?
If a payable credit was introduced for loss-making companies, should the benefit be less than that
available to profitable companies, to recognise the value to the loss-makers of being able to utilise the
credit immediately?
Are there additional issues around added complexity to the schemes that should be considered?
The majority of respondents in favour of the change were large companies. What separate compliance
and complexity issues would arise if the SME scheme also moved to an ‘above the line’ credit system?

56

This Final Report has been prepared for and only for EEF Limited in accordance with the terms of our Engagement Letter
dated 1 August 2011 and for no other party and/or purpose. We do not accept or assume any liability or duty of care for
any other purpose or to any other person to whom this Report is shown or into whose hands it may come. No
representation or warranty (express or implied) is given as to the accuracy or completeness of the information contained in
this publication, and, to the extent permitted by law, PricewaterhouseCoopers LLP, its members, employees and agents do
not accept or assume any liability, responsibility or duty of care for any consequences of you or anyone else acting, or
refraining to act, in reliance on the information contained in this publication or for any decision based on it.
In the event that, pursuant to a request which EEF Limited has received under the Freedom of Information Act 2000, it is
required to disclose any information contained in the report or any deliverable prepared by us, it will notify PwC promptly
and consult with PwC prior to disclosing such information. EEF Limited agrees to pay due regard to any representations
which PwC may make in connection with such disclosures and EEF Limited shall apply any relevant exemptions which may
exist under the Act to such information.
© 2011 PricewaterhouseCoopers LLP. All rights reserved. In this document, "PwC" refers to PricewaterhouseCoopers LLP
(a limited liability partnership in the United Kingdom), which is a member firm of PricewaterhouseCoopers International
Limited, each member firm of which is a separate legal entity.

