
January 2003

ESTIMATING THE ECONOMIC COSTS AND BENEFITS OF ECGD
A Report for the Export Credits Guarantee Department

by Dr. Pinar Bagci, NERA Associate Director 
Stephen Powell, NERA Associate Director
James Grayburn, NERA Consultant 
Vaktang Kvekvetsia, NERA Consultant
Anthony Venables, London School of Economics



 
 

 

TABLE OF CONTENTS 

EXECUTIVE SUMMARY i 

1. THE COSTS AND BENEFITS OF ECGD’S EXPORT CREDIT 
INSURANCE 1 

1.1. Introduction 1 

2. THE FRAMEWORK FOR ANALYSING COSTS AND BENEFITS 5 
2.1. Introduction 5 
2.2. Costs of Subsidised Provision of ECGD Products and Services 5 
2.3. Estimating Adjustment Costs of Removing the Subsidy to ECGD 7 

3. METHODOLOGICAL APPROACH TO CALCULATING 
SUBSIDY 9 

3.1. Introduction 9 
3.2. Transaction and Portfolio Approaches to Pricing Insurance Contracts 9 
3.3. The Ideal Price Equation 13 
3.4. Estimating the Subsidy 15 

4. SUBSIDY ESTIMATE:  EMPIRICAL RESULTS 17 
4.1. Introduction 17 
4.2. The Appropriate Portfolio 17 
4.3. Establishing Parameter Values Under Two Different Scenarios 18 
4.4. Empirical Results 23 
4.5. Commentary on the Empirical Results 27 
4.6. Robustness of K-Values 27 
4.7. Tail or Catastrophic Risk 29 

5. ESTIMATING THE “GLOBAL” SUBSIDY- FREF AND OII 33 
5.1. Introduction 33 
5.2. Description of FREF 33 
5.3. Calculating the Subsidy to FREF 34 
5.4. Future FREF Financing 36 
5.5. Overseas Investment Insurance (OII) 37 

6. ADJUSTMENT COSTS OF REMOVING SUBSIDY FOR ECGD 39 
6.1. Introduction 39 
6.2. The Supply Characteristics of EXIG 39 
6.3. Demand for UK Capital Goods Exports to Emerging Markets 41 
6.4. The Trade Effects Model 42 



 
 

7. ESTIMATING THE NET BENEFIT OR COST OF ECGD 47 
7.1. Estimated Costs of Maintaining ECGD’s Subsidy 47 
7.2. Quantifying Adjustment Costs 47 
7.3. Conclusions 49 

APPENDIX A. TERMS OF REFERENCE 51 

APPENDIX B. TRADE EFFECTS MODEL 53 
B.1. Introduction 53 
B.2. Assumptions 53 
B.3. Model 54 
B.4. Modelling Strategy 55 

APPENDIX C. ECGD COST OF CAPITAL 57 
C.1. Introduction and Summary 57 
C.2. The Weighted Average Cost of Capital 58 
C.3. The Capital Asset Pricing Model (CAPM) 59 
C.4. Estimating the Cost of Capital for ECGD 60 
C.5. Beta Estimate 60 
C.6. Equity Risk Premium 62 
C.7. Risk-Free Rate 63 
C.8. Inflation Forecast 64 
C.9. Taxation 64 
C.10. Conclusions 64 

 
 

 

 

 



 Executive Summary
 

 
 

i

EXECUTIVE SUMMARY 

Background 

The purpose of this study is to establish the net benefits to the UK economy of the 
government’s provision of export credit insurance and related products.  HM Treasury and 
ECGD asked NERA to undertake this study as part of a review launched this year to 
determine the contribution of ECGD to the competitiveness of the UK economy.  More 
specifically, NERA has been asked to: 

• Establish the net benefits to the UK economy of the government’s provision of export 
credit insurance, finance, reinsurance and overseas investment insurance, including 
the need to remunerate capital. 

• If those benefits are small or negative consider the scope for ECGD to increase them. 

Consider the cumulative adjustment costs associated with the options identified to raise net 
benefits. 

This work follows a study carried out by NERA during 1999-2000 to investigate the 
economic rationale for public provision of ECGD’s services.  That study, which formed part 
of ECGD’s Mission and Status Review 1999-2000, concluded among other things that 
ECGD’s pricing should incorporate the remuneration of capital.  Moreover, in that report we 
argued that unless there was an explicit remuneration of capital within ECGD’s pricing, it 
would not be possible to determine: 

• if there is private sector appetite for providing ECGD’s services; and 

• if ECGD is the most efficient provider of the services it currently provides. 

Following the outcome of ECGD’s Mission and Status Review during 1999-2000 Ministers 
decided to implement changes to the current framework within which ECGD operates 
through the establishment of ECGD as a state Trading Fund.  Under the proposed Trading 
Fund ECGD will have a separate capital allocation and have greater operational and 
financial flexibility.  The financial objectives of the Fund are to be based on commercial 
practice with the view to providing incentives to ECGD for the effective control and 
management of risk.  As a Trading Fund ECGD will be required to maintain capital 
adequacy to support contingent liabilities arising from its portfolio of exposures and to 
provide an appropriate return on the capital required to support its business. 

This study contributes to the background of establishment of ECGD as a Trading Fund. 
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Estimating The Net Benefit of ECGD to the UK Economy 

ECGD currently operates as a government department.  Its primary function (under the 
Export and Investment Guarantees Act) is to benefit the economy through facilitating 
exports of goods and services.  It is required to do this subject to a financial objective of 
building up and maintaining sufficient reserves to give the level of assurance of breakeven 
required by Ministers.  There is no explicit requirement to include a charge for a notional 
capital reserve.  Furthermore, ECGD’s pricing has in large part followed the OECD 
consensus benchmark prices in recent years for underwriting exposures in different markets.  
These prices also do not comprise an explicit return on capital employed to support ECA 
business. 

If ECGD provided export insurance related services at prices that reflected the full costs of 
its operation, including the remuneration of capital, then the net benefit of ECGD to the UK 
economy could be measured with relative ease.  The premium income would cover all the 
costs of providing ECGD’s services plus an adequate return on capital employed.  The 
benefits to the UK economy could then be measured as the gross value added of ECGD, i.e. 
gross trading profits (premiums less claims less expenses) plus wages and salaries plus 
investment income.   

However, ECGD is currently not required to provide a return on the notional capital 
required to run its business.  This means that premiums charged by ECGD do not reflect the 
cost of the notional capital required to meet claims arising from ECGD’s portfolio of 
exposures and, thereby, comprise a subsidy element.  Evaluating the benefit of ECGD is 
much more complex when it is extended to include possible subsidy elements in ECGD’s 
products and services.  Under such circumstances, it is necessary to calculate the value of the 
subsidy as part of assessing gross trading profits of providing ECGD’s products and services 
and the adjustment costs of removing the subsidy.   

Our Approach to Estimating EXIG and OII Subsidy  

Developing Two Scenarios 

The subsidy is the difference between the premium that ECGD currently charges and the 
premium that would be charged if ECGD had included all costs of taking on its set of 
exposures, including the appropriate remuneration of capital.  Hence, in estimating the 
subsidy we need to know all the costs of operating ECGD’s business and the premium 
income that is required to cover expected losses, as well as: 

• the amount of capital required to support ECGD’s contingent liabilities or 
“unexpected losses”; and  

• an appropriate rate of return on capital to reflect the opportunity cost of the capital 
provided. 
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Estimating the subsidy is a complex exercise that requires judgments to be made about the 
parameters used in the estimation.  In framing our modelling approach, the key issue is 
whether we view ECGD as a public sector entity or whether we abstract from its public 
sector status and view it as a private sector body.  According to our standpoint, this 
assumption will have implications for two primary parameters, namely:- 

• the required rate of return on the shareholder capital used to capitalise ECGD; and 

• the appropriate investment strategy on the asset side, that is, the investment strategy 
adopted by ECGD regarding its premium income and the capital reserve. 

For example, shareholders of private sector insurers usually require a higher return than the 
minimum return required under UK Government Trading Fund status.  Private 
shareholders also have greater flexibility in their decisions concerning investment of 
premium income to cover expected losses.  Thus, in order to accommodate the possible 
range of values our calculations of the subsidy have covered both scenarios, referred to as 
Scenario 1, which views ECGD as a public sector entity, and Scenario 2, which views ECGD 
as a private sector entity.   

The required rate of return under Scenario 1, ECGD as public sector body, is the minimum 
rate of return required of a state-owned Trading Fund.  This is currently 8 per cent real.  We 
also assume that ECGD’s reserves will be invested to earn a deposit rate of 3.2 per cent real, 
consistent with the historic rate earned over the past 10 years.   

Our estimate of the opportunity cost of capital under our stylised private sector scenario 
(Scenario 2) is equivalent to the cost of capital of a large private sector insurer.  We estimate 
this to be 11 per cent pre-tax real.  On the asset investment side, we assume an investment 
asset strategy for a private sector operator consistent with returns on a AA rated bond, 
which provides for a higher return (and higher risk) than ECGD present portfolio 
investment strategy. 

Estimating Expected and Unexpected Losses 

We use the Value-at-Risk approach to measuring unexpected losses for each exposure and 
portfolio.  The VaR for a particular portfolio is the loss that will be exceeded on some 
fraction of occasions, if the portfolio is held for a given amount of time.  Under Scenario 1, 
the loss distribution confidence interval is set equal to 99.1% for a ten-year VaR period.  This 
reflects HMT’s desire to hold capital such that ECGD has a rating equivalent to AA S&P 
credit rating for a one-year VaR period.  For Scenario 2, we adopt a 99.5% confidence 
interval for a ten-year VaR period, reflecting a one-year VaR on AAA S&P rated asset. 

The reserve capital required for each exposure to meet these confidence intervals is captured 
by “K-values”.  K-values are a measure of the ratio of unexpected losses to expected losses 
for each transaction.  The estimation of K-values constitutes the main source of uncertainty 
regarding our subsidy estimates. 
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The theoretically preferable K-value would reflect the marginal capital required to support 
the additional exposure given the composition of ECGD’s portfolio of exposures at the time; 
i.e. we require K-value estimates at the time that the exposure was taken on.  However, to 
derive these K-values required the reconstruction of the portfolio of exposure-by-exposure, 
and this was impractical.  We therefore used current marginal K-values associated with each 
exposure, that is, the incremental capital required to support each exposure as though the 
exposure was assumed by ECGD now.  This is clearly an approximation to the preferred K-
value.  This is because K-values are dependent on the shape and size of ECGD’s portfolio, 
which is changing through time. 

We also note that K-values are unstable at high confidence intervals (i.e. as the Value-at-Risk 
tends to 1).  This is because of the nature of the probability distribution function.  Even at 
very high confidence intervals the nature of the portfolio implies that prospective losses are 
relatively small as a percentage of total portfolio value.  However, as the VaR increases, 
uncorrelated events happen at the same time and losses can be very high.  Therefore, 
increasing the confidence interval only marginally can result in a disproportionate increase 
in K-values.  In addition, the shape of the tail of the probability distribution function is 
dependent on whether certain discrete exposures or sovereigns default within the specified 
runs of the model.  Therefore, different runs of the model can result in different shaped tails 
and different K-values for a given VaR.   

Finally, our estimate of the subsidy is based on the premise that ECGD is capitalised such 
that it can withstand losses up to 99.1 or 99.5% of the probability loss distribution.  The 
difference between total capitalisation and total portfolio value arises because of tail or 
catastrophic events that are not supported by reserve capital.  However, the guarantee 
provided by ECGD related to all contingent outcomes, including catastrophic outcomes.  
Therefore, our capitalisation levels under-estimate the actual costs of ECGD’s EXIG and OII 
activities, and this suggests our subsidy estimates also under-estimate the actual level of 
subsidy.  Because of the difficulties of assessing the risk associated with tail events, stress-
testing can be undertaken to ascertain losses under defined catastrophic events.  On the 
basis of this analysis, additional “stress capital” can be allocated to support tail events. 

On the basis of the uncertainty surrounding true K-values, our approach is to allow K-
values to vary by +/- 100%.  The negative 100% scenario indicates whether ECGD’s pricing 
is sufficient to cover expected losses- the capital requirement (K) is equal to zero.  The 
alternative values for K (from –20% to +100%) capture uncertainty surrounding the actual 
level of unexpected losses; the fact that present marginal K-values are used as a proxy for 
marginal K-values at the date that the contingent liabilities were assumed by ECGD; and, 
partly capture the risks associated with catastrophic or tail events.  

Regarding expected losses (i.e. the mean loss), these were taken from ECGD’s in-house 
credit models.  Utilising all of the parameter values as set out, we calculated an “ideal price” 
for each exposure and compared this to the price actually charged by ECGD.   
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Finally, we note our estimate of the subsidy is retrospective.  Our analysis relates to 
exposures in ECGD’s EXIG and overseas investment insurance (OII) businesses in Account 2 
between 1992-2002.  Our analysis is restricted to “Account 2” exposures because this is the 
set of exposures for which ECGD had been set an explicit “break-even” financial objective.  
During this period ECGD was not required to incorporate an explicit return on notional 
capital as part of its pricing.  Moreover, ECGD’s pricing in many instances in latter years 
reflected the OECD benchmark prices for underwriting in different markets.  It therefore 
needs to be borne in mind that we are conducting an ex-post evaluation of a policy regime 
using different objectives to those which guided the pricing regime in place during the past 
10 years. 

Modelling Results 

In Table 1 we provide an estimate of the subsidy under two scenarios.  To recap, Scenario 1 
views ECGD as a public sector trading fund, whereas, Scenario 2, reflects the subsidy 
associated with price based on a private sector operator.  Our subsidy results demonstrate 
the sensitivity of the subsidy estimates to assumptions about the riskiness of ECGD’s 
portfolio to the reserve capital required to support unexpected losses for a given VaR. 

Under our central estimate with zero variation in K-values, ECGD’s pricing of Account 2 
business reflected a slight overcharge during the past 10 years under both scenarios.  This is 
the aggregate subsidy across all sectors of ECGD’s business in all countries.  It reflects 
subsidy in some sectors and sovereign markets and overcharge in others.  This estimate does 
not include the estimated subsidy to fixed rate export finance (FREF) discussed below.  
These results illustrate that under higher K-values the subsidy estimate increases to a range 
of between £370 million to £487 million where current marginal K-values are increased by 
100%.  These figures represent 27% and 31% respectively of the total premium charged. 

However, as discussed above, ECGD extends a 100% guarantee under its EXIG scheme, and 
therefore the guarantee covers catastrophic or tail risk.  Thus, our subsidy estimates under 
the central case of no change in K-values under-estimate the true level of subsidy because 
they do not capture the costs of providing the guarantee for catastrophic events.  This 
suggests that our subsidy estimates at higher K-values more accurately reflects the subsidy 
associated with the operation of EXIG and OII over the period 1992 to 2002. 
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Table 1 
Estimate of Subsidy to EXIG and OII, 1992-2002 (£million) 

 Change in K-values 
 -100% -20% 0% 20% 50% 100% 

EXIG Subsidy       
  Scenario 1 372 75 1 (73) (184) (370) 
  Scenario 2 513 113 13 (87) (237) (487) 
OII       
Scenario 1 10.1 7.3 6.6 5.9 4.9 3.1 
Scenario 2 10.4 6.6 5.7 4.7 3.3 0.9 
       

Note: all values are in year 2002 £ million, values in parentheses relate to negative values and, hence, subsidy.  
Positive figures represent overcharging in ECGD’s pricing. 

Subsidy in the Pricing of Fixed Rate Export Finance (FREF) 

We conducted separate analysis of the FREF scheme on the basis that capital adequacy is to 
be maintained separately for this activity.  Under the FREF scheme ECGD provides a service 
to UK exporters whereby it hedges the exporter against interest rate volatility by swapping 
fixed rate credit for variable rate credit offered by UK banks providing loans to importers of 
UK exports.   

We estimate that the total subsidy to FREF over the period 1992 to 2000 was £641 and £741 
million under Scenarios 1 and 2 respectively (see Table 2).   

However, the significant part of these losses were incurred in 1992 and 19993, with total 
losses of nearly £300 million in 1992.  During this period, ECGD was not engaged in hedging 
activities and was therefore assuming interest rate risk.   

Since then ECGD has been actively involved in hedging risk under FREF and this has 
provided more certainty with regard to the financial performance of this scheme.  In 1994, 
ECGD’s FREF activities resulted in a surplus of £61 million, and although in subsequent 
years FREF has reverted to making a loss, the range of losses (from £23 million to £56 
million) are much reduced from the early part of the 1990’s.  According to ECGD’s Mission 
and Status Review, the main reasons for the reduction in the substantial losses of the early 
1990s reflect both the hedging of interest rate risk, as well as the success of international 
negotiations to reform the OECD Consensus on CIRR, resulting in an overall reduction in 
the cost of interest rate support from ECAs. 
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Table 2 
Estimate of FREF Subsidy: NPV 1992-2000, January 2000 Prices 

Scenario NPV of Subsidy (£million) 
1 -641 
2 -741 

 

Adjustment Costs of Removing Subsidy 

Once the estimate of the subsidy is obtained it might be thought that one could simply 
adjust the benefit calculation upwards by the appropriate amount on the basis that this 
would provide the overall benefit of ECGD’s activities.  This would not be legitimate, 
however, as it would fail to take into account the impact of removing the subsidy on 
ECGD’s business.   

The only tangible benefit of a subsidy is therefore the avoidance of the restructuring costs 
that would have to be incurred were premium rates to be raised unilaterally.   In calculating 
restructuring costs, we need take into account the adjustment costs arising from raising 
premiums.  These will be determined by: 

• the adjustment costs incurred by ECGD following the removal of the subsidy and the 
change in demand for its products; and  

• adjustment costs incurred by UK exporters because of an increase in EXIG financing 
costs and a change in demand for UK exports. 

These factors will determine the impact of the unilateral removal of ECGD’s subsidy on a) 
the volume of business conducted by ECGD; and b) the volume of UK capital goods exports 
to emerging markets.  The size of the two effects depends on the market structure for both 
export credit guarantees and capital goods exports market.  Our analysis suggests that 
ECGD enjoys a high degree of monopoly power in the provision of export credit guarantees 
to UK exporters.  We concluded therefore that the price elasticity of demand for ECGD’s 
products is equal to the price elasticity of demand for UK capital goods exports.   

Our trade effects model therefore analysed the impact of the removal of the subsidy (or 
overcharge) on the UK capital goods sector.  Our modelling assumed that the removal of the 
subsidy would affect the costs of financing of UK capital goods exports.  The extent to which 
these costs would then be passed through in the form of final prices would in turn depend 
on the UK exporter’s share of the global market and the structure of competition in the 
markets in which UK exporters compete.  We studied UK capital goods exports in five 
elected sectors – aero-engines; arms; power; warships; and transport - to analyse how 
removal of the subsidy (or overcharge) would affect the prices of, and demand for, UK 
exports in these sectors.  Given the small size of the subsidy in relation to the value of UK 
capital goods exports in the sectors identified, our modelling showed the impact of the 
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removal of the subsidy to have negligible effect on UK capital goods exports in these 
markets. 

Table 3 below shows the apportionment of the overcharge (subsidy) across selected export 
sectors and the estimated trade effects under Scenarios 1 and 2.  This shows the transport 
and power sectors of capital exports to be the greatest beneficiary of ECGD’s subsidy during 
the past 10 years of the five selected sectors, with the power and transport sectors receiving 
£17.3 million and 15.4 million respectively under Scenario 1 for the period 1992-2002.   

However, we note that these subsidy levels constitute a very small proportion of the total 
value of UK capital goods exports for the relevant sector over the same period.  For both 
sectors, the subsidy as a proportion of export volumes is less than three-hundredths of one 
per cent.  Correspondingly, we calculate that the trade effects from removing this subsidy 
are also very small.  For both sectors, we estimate the change in UK capital goods exports 
following the correction in EXIG pricing is in the region of one-tenth of one per cent.   

Even if we use the upper value of our subsidy estimates, we find the overall impact on UK 
capital exports to be negligible in relation to total exports (less than 0.6% decline in UK 
capital exports for all sectors).  We therefore conclude that the removal of the subsidy in 
ECGD’s pricing would have a negligible impact on UK capital goods exports and, since we 
derive the demand for ECGD’s services as a function of the demand for UK capital goods 
exports, negligible impact on the volume of business underwritten by ECGD.  We therefore 
conclude that there is a strong rationale for eliminating any subsidy in ECGD’s current 
pricing regime. 

Table 3 
Estimated Trade Effects of Removing Subsidy to ECGD 

£million, 2002 Prices 

 Scenario 1 Scenario 2 
Industry 
Sector 

Subsidy or 
Overcharge 

Profits 
change 

Revenue 
Change 

% 
Change 
in UK 

Capital 
exports 

Subsidy or 
Overcharge

Profits 
change 

Revenue 
Change 

% 
Change 
in UK 

Capital 
exports 

Aero-
engines 

(0.4) (0.5) (1.2) (0.01)% (0.9) (1) (2.6) (0.01)%

Arms 4.9 5.4 (17.7) 0.26% 6.4 7.1 23.2 0.34%
Power (17.3) (18.5) (69.5) (0.09)% (18) (19.4) (72.6) (0.09)%
Warships 5.2 5.9 17.3 1.07% 5.5 6.3 18.3 1.13%
Transport (15.4) (15.9) (69.5) (0.12)% (13.5) (13.8) (60.6) (0.11)%

Note: Subsidies are in parentheses; overcharges are represented as positive figures. 
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Implications for ECGD’s Future Business: Maximising the Benefits of ECGD 

In this study we have estimated the total subsidy to ECGD during the past 10 years.  We 
have also estimated the allocation of the subsidy across UK export sectors and markets.  
Under our central case assumptions, our estimates suggest that ECGD’s pricing of Account 2 
and OII businesses is slightly above the costs of provision, including the remuneration of 
capital.  However, this result needs to be interpreted with caution.   

First, our subsidy results are very sensitive to our assumption about the required 
capitalisation levels to achieve set confidence intervals, captured in our modelling by K-
values.  To reflect the uncertainty regarding the required reserve capital, we adopted a range 
of values for K, from +/- 100 per cent.  For our high-case K-values (K+100%), our subsidy 
estimate is £370 and £487 million with regard to EXIG for Scenarios 1 and 2 respectively.  We 
further note that EXIG provides a guarantee for all outcomes (for tail and catastrophic risks), 
and this implies that the actual subsidy to EXIG over the period of analysis is higher than 
our central case with no change in K-values assumes.   

Our subsidy estimate is in respect of ECGD’s historic business.  It may not be relevant for 
ECGD’s future business, particularly as ECGD is in the process of implementing a new risk 
management system and pricing regime.  ECGD’s future portfolio of business may be more 
or less risky depending on where UK exporters wish to sell their products and the extent to 
which ECGD remains demand driven, as it currently is, or takes a more active role in 
determining the composition of its portfolio.  It will also be affected by limitations on 
ECGD’s ability to implement cost reflective prices due to the prevalence of OECD 
benchmark rates. 

This study has also examined the expected trade effects from eliminating the subsidy to 
EXIG provision.  Our analysis shows that the expected trade effects will be minimal as a 
proportion of overall UK exports.  For our central subsidy estimates, the change in UK 
exports as a proportion of total UK capital goods exports for the sector are less than 
approximately one-tenth of one per cent for the five sectors modelled, and in two cases 
marginally positive.  Under high-case K-value scenario (K +100%) the change in UK exports 
remains less than six-tenths per cent for all sectors.  

The trade-effects are minimal because overall subsidy levels are negligible and because 
EXIG finance costs constitute a small proportion of overall export costs.  Similarly, we note 
that the adjustment costs associated with the trade effects will also be very small. 

Therefore, this study concludes that there is a very strong rationale for eliminating the 
subsidy in ECGD’s current pricing regime.  We recommend that ECGD’s pricing should 
reflect the marginal cost to ECGD of taking on new exposures, including the need to 
remunerate capital within a range of capital required to support ECGD’s business in the 
event of a significant change in the risk environment.  The implementation of a capital and 
risk-based pricing regime would: 
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• enable greater efficiency in the allocation of ECGD’s portfolio across sectors and 
markets; 

• provide a high level of confidence that ECGD has sufficient capital to meet 
unexpected losses; 

• provide a risk-adjusted return on capital employed in ECGD’s business; 

• provide ECGD with appropriate incentives to better manage portfolio risks. 
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1. THE COSTS AND BENEFITS OF ECGD’S EXPORT CREDIT 
INSURANCE 

1.1. Introduction 

The Export Credits Guarantee Department (ECGD) is conducting a review of the 
contribution of ECGD to the competitiveness of the UK economy.  As part of this wider 
exercise, ECGD and HM Treasury (HMT) have asked NERA to assess the costs and benefits 
to the UK economy of the public provision of ECGD’s principal export credit insurance and 
finance products and services. 

In summary, the terms of reference (TOR) for this study require NERA to: 

1. establish the net benefits to the UK economy of the government’s provision of export 
credit insurance, finance, reinsurance and OII including the need to remunerate 
capital; 

2. if those benefits are small or negative consider the scope for ECGD to increase them; 

3. to the extent necessary, consider in detail the cumulative adjustment costs associated 
with the options identified to raise net benefits. 

The full terms of reference for this study are provided as Appendix A.   

This report follows an earlier study conducted by NERA.  During 1999-2000 we were 
retained by ECGD, as part of its Mission and Status Review, to investigate the economic 
rationale for the public provision of export credit guarantees (from hereon we refer to our 
earlier study as the “April 2000 Report”).1   In that report we concluded, amongst other 
things, that: 

The arguments in favour of the hypothesis (that it is efficient for ECGD to provide 
export credit insurance guarantees (EXIG)) is strong.  The advantages available to 
ECGD as a government institution and the reputation it has succeeded in 
establishing both lend support to this argument.  However, we cannot definitively 
determine whether ECGD is indeed the most efficient provider of EXIG until it 
competes on equal terms with the private sector.  This will only occur when subsidies 
currently contained in its premium rates are eliminated.  The various justifications 
for providing any subsidies through EXIG (that they meet aid-related, industrial 
policy and employment objectives) are weak. 

                                                      

1  “The Economic Rationale for the Public Provision of Export Credit Insurance by ECGD”, NERA, April 2000, 
available on ECGD’s website. 
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Moreover, NERA’s April 2000 Report recommended that ECGD work towards identifying, 
measuring and eliminating any subsidy element in its premium rates, to allow for an 
adequate rate of return on notional capital.  To that effect our April 2000 Report set out a 
framework for a future quantitative exercise that would allow the measurement of the costs 
and benefits of the public provision of ECGD’s products and services.  That framework said 
that: if ECGD provided export insurance related services at unsubsidised rates, then the net 
benefit to the UK economy could be measured with relative ease.  The benefits of ECGD 
could then simply be measured as the value added of the services it provides, i.e. wages and 
salaries plus a return on capital.2  In this case, the justification of ECGD’s provision of EXIG 
and other products would be straightforward.  It would be worth supporting because it 
would represent an efficient use of resources, as demonstrated by the fact that consumers 
are willing to pay for it in a competitive market and that it generates a positive value added. 

The measurement of net benefits becomes much more complex, however, when the analysis 
is extended to include possible subsidy elements in ECGD’s products and services.  Some of 
ECGD’s products are currently provided at subsidised rates.  There is no provision for 
including in the premium an element to reflect a rate of return on the notional capital 
required to meet unexpected losses (net of recoveries).  This means that the premiums 
charged by ECGD may not cover the full costs of providing different types of cover.  If this is 
the case, ECGD premiums include an implicit subsidy.   

Under such circumstances, to evaluate the net benefit of ECGD to the UK economy, we 
would need to calculate the value of the subsidy and the adjustment costs of removing the 
subsidy.   

This report uses the framework set out in our April 2000 Report to investigate the net 
benefits of ECGD.  It is set out as follows: 

Section 2 describes the framework for measuring costs and benefits 

Section 3 sets out the methodology for our estimation of ECGD’s Subsidy 

Section 4 reports the empirical results of our subsidy estimate for EXIG, the main 
component of ECGD’s business 

                                                      

2  It is important to note that in our quantification we would not include outputs such as jobs created, or economic 
additionality, that are normally identified as the benefits of public sector intervention in traditional cost-benefit 
analyses.  Provided ECGD’s services cover all the costs and provide an adequate return on capital, then the 
benefits of their provision are captured in the National Accounts value-added measure of the activity. 
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Section 5 reports our estimates of the subsidy for ECGD’s OII and FREF businesses 

Section 6 sets out the methodology and empirical estimation of the adjustment costs of 
removing the subsidy to ECGD 

Section 7 discusses the net benefits associated with the subsidy and draws conclusions 
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2. THE FRAMEWORK FOR ANALYSING COSTS AND BENEFITS 

2.1. Introduction 

This section sets out the methodology to be used in assessing the costs and benefits of 
ECGD.  In our April 2000 Report we concluded that the analysis of costs and benefits of 
ECGD becomes complex when the analysis is extended to include possible subsidy elements 
in premium rates.  First, estimating the value of the subsidy (the cost) is a non-trivial task.  
Second, one cannot measure the value of the business (the benefit) in the manner that one 
would normally use to measure the net benefit of ECGD’s activities for National Accounting 
purposes because subsidised premium income does not capture all the benefits (including 
avoided adjustment costs of removing the subsidy) of the service to customers.3 

Hence, in assessing the net benefits of the public provision of export credit guarantees and 
related products one would need to obtain: 

1. An estimate of the cost of the subsidy to the Exchequer.  This would be calculated as 
the difference between ECGD’s current premiums based on its current pricing 
methodology and the premiums that would be obtained if the subsidy were fully 
eliminated.   

2. An estimate of the adjustment costs of removing the subsidy.  This would measure 
the impact of removing the subsidy on the volume of business underwritten by 
ECGD and the volume of goods exported by UK capital goods manufacturers.  The 
adjustment costs are those costs that would be avoided by retaining the subsidy.  They 
may be viewed as the current benefit of subsidised provision of ECGD.  The estimate 
of adjustment costs will also need to take account of the period over which capital 
and labour will remain unutilised before they are put to an alternative use.   

2.2. Costs of Subsidised Provision of ECGD Products and Services 

ECGD’s current pricing of export credit guarantees aims to cover the cost of expected losses 
with a margin for reserve and an administrative charge to cover operating costs.   

1. The expected value of loss on a particular policy. 

2. An administrative charge. 

3. A reserve margin to improve the chances of breaking even. 

As we set out in NERA’s April 2000 Report, this charging method does not reflect the full 
costs of the provision of ECGD’s guarantees because it does not incorporate the costs of 

                                                      

3  See page 56 of NERA’s April 2000 Report for ECGD. 
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capitalising ECGD.  ECGD requires a capital reserve to support residual claims arising from 
its portfolio of guaranteed loans.  Policyholders must compensate the providers of the 
capital reserve for bearing this residual risk.   

To calculate implicit subsidies relative to a full cost-reflective pricing regime, including a 
return on capital, two pieces of information are required in addition to data on premium 
income, claims, administrative costs and recoveries: 

1. The value of capital that would be needed to support the contingent liabilities in the 
portfolio. 

2. The appropriate rate of return on that capital. 

As we pointed out in our April 2000 Report, the process of determining both these elements 
is complex and contentious, involving value judgements.  As long as ECGD remains state-
owned, these judgements need to be made within Government, in the context of the risks 
faced by ECGD.  To accommodate a range of possible values for the capital reserve and the 
cost of capital, as well as other parameters, we have adopted a scenario-based approach to 
calculating the subsidy: 

1. The calculation of the subsidy level relative to a pricing regime that is consistent with 
a government entity.  Thus, from this standpoint we view ECGD as a publicly owned 
trading company.  This is referred to as Scenario 1. 

2. The calculation of subsidy levels relative to a pricing regime that is consistent with a 
private sector entity.  We caution, however, that in the absence of a direct private 
sector comparator this is necessarily a stylised view of the level of remuneration that 
might be required if this activity was carried out in the private sector.  This is 
referred to as Scenario 2. 

The two approaches are different because of the different rates of return required in the 
private and public sector bodies, and because of potentially different investment strategies 
on their asset side.   

In Section 3 of this study we set out our methodological approach to calculating the full cost-
reflective price of EXIG.  In Section 4 we discuss in detail the different assumptions 
underpinning the two scenarios and set out estimates of the subsidy implied by ECGD’s 
current pricing of EXIG.  In Section 5 we set out our estimates of the subsidy associated with 
ECGD’s other products, namely Fixed Rate Export Finance (FREF) and Overseas Investment 
Insurance (OII). 
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2.3. Estimating Adjustment Costs of Removing the Subsidy to ECGD 

Once the size of the subsidy to ECGD is estimated it might be thought that we could simply 
adjust the value added calculation upwards by the appropriate amount on the basis that this 
would provide the benefit of ECGD’s activities.  This would not be legitimate, however, as it 
would fail to take into account the impact of the adjustment costs imposed on the UK export 
sector and ECGD.   

In NERA’s April 2000 Report we concluded that the only tangible benefit of a subsidy was 
the avoidance of the restructuring costs that would have to be incurred were premium rates 
to be raised unilaterally.  In calculating restructuring costs, we would need take into account 
the adjustment costs arising from raising premiums.  These will be determined by: 

1. the estimated price elasticity of demand for export credit insurance and associated 
cover products;  

2. the estimated price elasticity of demand for UK capital goods exports to emerging 
markets. 

These factors will determine the impact of the unilateral removal of ECGD’s subsidy on a) 
the volume of business conducted by ECGD; and b) the volume of UK capital goods exports 
to emerging markets.   

Section 6 describes the method we have used to estimate the trade effects and change in 
demand for ECGD products of removing ECGD’s subsidy.  In Section 7 we discuss the 
expected adjustment costs in the context of our estimated trade effects. 
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3. METHODOLOGICAL APPROACH TO CALCULATING 
SUBSIDY 

3.1. Introduction 

This section sets out our approach to estimating the subsidy associated with ECGD’s pricing 
of Export Credit Guarantees (EXIG).  The estimation of subsidies for Overseas Investment 
Insurance (OII) and the Fixed Rate Export Finance (FREF) scheme are provided in Section 4.   

First, this section discusses two primary approaches to calculating the price of insurance 
products, the traditional transaction based approach and the portfolio approach.  Following 
a discussion of these two approaches, we set out our theoretical framework for calculating 
the subsidy implied by ECGD’s current pricing regime. 

3.2. Transaction and Portfolio Approaches to Pricing Insurance Contracts 

ECGD’s current pricing of its insurance products is based on an estimate of the expected 
losses of the portfolio with a fixed multiplier to cover reserves required in the event that 
actual losses exceed expected losses.4  This is known (by ECGD) as the reserve coverage ratio 
(RCR).  Thus, ECGD’s approach to pricing credit guarantees has been to cover expected 
losses by each transaction, and then add a fixed multiplier to improve the probability of 
“breaking-even”.  This break-even target excludes an explicit cost for providing notional 
capital to support its portfolio of contingent liabilities.  

There are clear historic reasons for ECGD excluding a return on capital from its pricing 
regime.  First, ECGD’s primary function (under the Export and Investment Guarantees Act) 
is to benefit the economy through facilitating exports of goods and services.  It is required to 
do this subject to a financial objective of building up and maintaining sufficient reserves to 
give the level of assurance of breakeven required by Ministers.  To give practical effect to 
this, Ministers have set the measurable objective of maintaining reserves to an estimate of 
expected loss at a ratio of at least 1.5.  There is no explicit requirement to include a charge for 
a notional capital reserve.  Second, ECGD’s pricing has in large part followed the OECD 
consensus benchmarks.   

ECGD is, however, moving towards a ”capitalised regime” with its own capital reserves.  
This move has created the need to fully cost the reserve capital requirements of its business.  
As a consequence, ECGD is moving towards a more rigorous portfolio approach to pricing 
new exposures.   

                                                      

4  “Expected losses” are the probability of default of a given exposure multiplied by the value of loss given the 
default.   
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ECGD’s move towards a portfolio approach to pricing credit guarantees follows from the 
recommendations of an assessment of its risk management systems conducted by KPMG in 
1999.  The KPMG Review found that: 

The approach to risk management is based on sound principles.  However, ECGD 
needs to make the transition from a transaction to a portfolio approach to reflect 
aggregate risk levels more appropriately.5 

ECGD’s move towards a portfolio-based capitalisation and pricing reflects a general move 
by insurers and banks in recent years towards a portfolio-based approach to determine the 
overall economic capital required to cover their exposures.  Under this approach companies 
use an analytical framework that relates the overall required economic capital for credit risk 
to their probability density function (PDF) of credit losses.  Banks and insurers use their 
credit risk modelling systems to estimate such a PDF.  Commercial capital allocation 
systems generally assume it is the role of reserving policies to cover expected credit loss 
while it is that of economic capital to cover unexpected credit loss.  The required level of 
economic capital is generally set to achieve a target insolvency rate.  The insolvency rate is 
captured by the company’s credit rating.  For example, if a company enjoys a credit rating of 
AA, then this implies its risk adjusted capital reserve is consistent with the insolvency rate of 
an AA rated bond.  

As it is government owned, ECGD enjoys a sovereign guarantee.  Its one-year default rate is 
therefore equivalent to the UK Government’s one-year default rate of AAA.  As long as 
ECGD remains state owned, and its portfolio of exposures continues to be underwritten by 
the government, it effectively enjoys the same rating as UK sovereign debt.  Hence any 
discussion of a target credit rating is hypothetical to the extent that ECGD may hold a capital 
reserve consistent with a relatively low rating, but still secure the highest AAA rating. 

ECGD may, however, wish to secure a particular credit rating that abstracts from its 
government guarantee to achieve internal management objectives or other goals.  For 
example, ECGD is involved in active portfolio management including risk transfer.  If it 
wishes to transfer some components of its risk to other entities it may need to demonstrate 
that it has implemented prudent risk management policies and is able to quantify with a 
high degree of confidence the capital required to support particular exposures.   

The basic tenets of ECGD’s portfolio based approach to pricing are set out below.  

3.2.1. Value-at-Risk Portfolio Approach 

The portfolio approach to pricing credit risk ensures that the costs of assuming the risks of a 
particular exposure are a function of the present portfolio.  This is because the amount of 
capital required to support the unexpected losses on an additional exposure is related to the 
                                                      

5  Cited in Review of ECGD’s Mission and Status, 1999-2000, page 45. 
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“co-movement” of returns between the exposure and the existing portfolio.  If they show a 
high degree of “co-movement” then the new exposure is a poor hedge against present risk 
and will require a relatively high amount of capital to support unexpected losses.  On the 
other hand, if the new exposure does not show any co-movement (or more technically 
covariant risk) with the existing portfolio, it will require less reserve capital.   

The pricing consists of two main elements: 

• as before, the expected losses on the exposure, which are typically assumed to be 
independent of each other; and 

• capital provision to support the “unexpected loss” on an exposure, which is related 
to the covariance of risk of the exposure to the overall portfolio.  

This approach to pricing insurance contracts is known as the Value-at-Risk (VaR) approach.  
The VaR for a particular portfolio is the loss that will be exceeded on some fraction of 
occasions (say α), if the portfolio is held for a given amount of time.  The parameter, α, 
reflects a confidence interval and is typically set at 1 per cent or 5 per cent.  The holding 
period can be from one day for firms controlling trading operations, although for other 
institutions (and for regulatory purposes) the holding period can be much longer. 

Figure 3.1 presents a graphical representation of the portfolio approach to pricing credit 
guarantees.  For a portfolio P1, the expected loss is equal to EL (P1), which is the mean value 
of the probability distribution function.   

The VaR for this portfolio, for a confidence interval of (1- α), is given by VaR (α, P1).  This is 
equal to the capital level required to ensure the company has sufficient liquid reserves to 
cope with all outturns within a confidence interval of (1-α).  The actual amount of capital (or 
reserves) required to support “unexpected losses” is given by difference between the VaR 
(often referred to as the maximum loss) and the expected loss of the portfolio. 

Figure 3.1 also illustrates the portfolio pricing approach to pricing an individual credit 
guarantee.  In this illustrative case, we assume that an insurer takes on a new exposure, 
reflected by the new portfolio P2.  The new PDF is reflected by the lighter shaded line.  The 
expected loss associated with this new portfolio is EL (P2) and therefore the expected loss 
associated with the new exposure is EL (P2)- EL (P1).  Similarly, the VaR associated with the 
new portfolio is equal to VaR (α, P2) and the additional capital that the insurer has to hold to 
ensure sufficient reserves to cope with outturns within a set confidence interval is equal to 
the difference between the expected and maximum loss with the new exposure relative to 
the capital requirements under portfolio 1.  This is known as the marginal capital 
requirement.  
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Figure 3.1 
Portfolio Approach to Pricing 

EL (P2)

Frequency

Severity of LossEL (P1) VaR (α ,P1) VaR (α ,P2)  

The key advantages of the portfolio approach to capitalisation and pricing over the 
traditional expected losses approach are that it: 

• provides a more accurate measure of economic capital required to cover contingent 
liabilities; 

• results in improved management and allocation of economic capital; 

• affords the opportunity to implement risk-based pricing; 

• can be used to set concentration and exposure limits. 

For the purpose of quantifying ECGD’s subsidy, we have decided to use the portfolio-based 
approach to valuing ECGD’s portfolio of exposures.6  This approach establishes the 
premium that would have been charged if ECGD had included all costs of taking on its set 
of exposures, including the appropriate remuneration of capital.  The following section sets 
out how to give practical effect to the VaR approach in pricing individual exposures. 

                                                      

6  This approach was agreed following extensive discussions between ourselves, ECGD and HM Treasury on the 
basis that it provides a more accurate measure of the economic capital required to support unexpected losses on 
ECGD’s portfolio.   
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3.3. The Ideal Price Equation 

This section sets out how to implement the VaR based portfolio approach in pricing credit 
guarantees at the exposure level.  We refer to this as the “Ideal Price Equation”.  We set out 
the basic theoretical framework and then demonstrate that this is equivalent to the recently 
developed (but not yet implemented) ECGD approach to portfolio approach. 

3.3.1. The Basic Framework to Establishing An Ideal Price 

The ideal price of a credit guarantee consists of three components: 

1. An administrative cost charge:  the ideal price includes a component to cover the 
administrative charges (the operating costs) associated with each exposure. 

2. Compensation for expected losses associated with the exposure: the insurer must cover the 
expected losses associated with each exposure.  The expected losses are calculated on 
a year-by-year basis (typically using a credit model), and discounted to provide a 
present value for total expected losses.  The discount rate is equal to the rate earned 
on invested premium income. 

3. Remuneration of capital used to support the exposure:  a stream of capital payments to 
compensate capital-holders for the capital they supply to support the contingent 
liabilities of the exposures, i.e. the opportunity cost of capital.  Offsetting this capital 
cost, the reserve capital is invested in risk-free assets providing a positive income 
stream.  This return is “netted off” against the opportunity cost of capital to provide 
a net capital remuneration rate.  This stream of payments is also discounted at the 
rate at which the insurance company can invest premium income.  

Algebraically, the ideal price can be set out as:  

Equation 1 
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where ELt is expected loss for year t; UELt is the unexpected loss (defined for a given 
confidence interval); RoR is the opportunity cost of capital; DR is the rate at which the 
insurance company can invest its assets (premium income and reserves). 

Setting aside the administrative charge element, and combining elements, the ideal price 
equation can be written as:- 
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Equation 2 
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where all terms are defined as above, and CR is equal to the net remuneration rate, i.e. the 
required rate of return minus the deposit rate. 

3.3.2. ECGD’s Recent Approach to Portfolio Pricing 

ECGD’s current pricing method is based on the OECD benchmark price.  ECGD also prices 
above the OECD benchmark where its own calculation of expected loss suggests a premium 
above the OECD benchmark rate.   

However, ECGD is currently in the process of implementing pricing based on the “ideal 
price equation”.  This provides ECGD with greater information on the relationship between 
its costs (i.e. what is should ideally charge to cover its costs and earn a return on capital) and 
its income, on a transaction basis.  However, we re-iterate that the ideal price is currently 
used only as a guide to pricing guarantees.   

ECGD’s ideal pricing equation is set out as follows: 

Equation 3 

)***(*)(Pr AWLCRKELELELXEIPiceIdealECGD ++=  

where, EL is the discounted sum of expected losses; K is the ratio of discounted unexpected 
loss to discounted expected loss; CR is the net required return on capital; and, AWL the 
average weighted life.  The AWL is calculated by ECGD as the half-life of the coverage 
period plus 3 months.  The AWL is a proxy measure for the run-off of the exposure, during 
which capital has to be set aside to cover contingent liabilities.   

The ECGD approach is functionally equivalent to the ideal price equation set out in Section 
3.3.  

• The first term in the ideal pricing equation relates administrative costs to a function 
of expected losses (where the multiplicative factor is X).  X also covers the reserve 
margin as ECGD moves between the current and new pricing regimes. 

• The second term, (EL), captures discounted losses, and is discounted to reflect the 
stream of expected losses over time.   

• The final term captures the net cost of providing supporting capital, to provide for 
contingent liabilities or “unexpected losses”.  “K” is the ratio between expected and 
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unexpected losses.  The average weighted life (AWL) term captures the approximate 
run-off of the exposure. 

3.4. Estimating the Subsidy 

The subsidy calculation involves the comparison of the ideal price with the actual price 
charged by ECGD.  The deviation of the actual price charged from the ideal price arises 
because: 

• Actual prices set by ECGD in recent years have followed the transaction-based 
approach to pricing.  To the extent that the reserve coverage ratio does not cover the 
cost of remunerating reserve capital, this approach does not include a component for 
capital costs. 

• The ECGD ideal price equation set out in Section 3.3.2 is a recent development and 
has not been used to set actual prices.   

We also note that ECGD is restricted from always charging the ideal price by the OECD 
Consensus Agreement.  This means that ECGD occasionally charges above the ideal price 
for certain exposures.  ECGD has also stated that competition from other ECAs has also 
constrained its pricing policy. 

We use ECGD’s formulation of the ideal price as our ideal price.  This is because data are 
readily available to populate ECGD’s ideal price model.  The subsidy at the exposure level is 
the difference between the ideal price and the actual price charged, as set out below:   

Equation 4 

tPedbyECGDiceChActual =argPr  

Equation 5 

tt PEIPosurelevelSubsidy −=)(exp  

Determining the total level of subsidy for ECGD’s entire portfolio requires the calculation of 
the net present value of subsidy (or overcharge) for each exposure in ECGD’s portfolio for a 
given base year.   

The present value of the subsidy for each exposure is effectively the total compensation 
payments due to capital providers for foregone interest/dividend (i.e. the subsidy element).  
Thus, to determine the present value of the portfolio subsidy, we apply a required rate of 
return to Equation 4, and allow for the effect of inflation.  Note that if the subsidy is negative 
(i.e. there is an overcharge) then this approach assumes that ECGD invests the “overcharge” 
at the required rate of return. 
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Equation 6 
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where  1, 2… E, are all exposures in the portfolio; M is the base year; and, INF is an inflation 

index.7 

                                                      

7    An alternative method of obtaining an estimate of the subsidy in ECGD’s pricing is to compare ECGD’s premium 
income with a “Fund Adequacy Index”, as recommended by Berry Palmer and Lyle and Dion Durrell in their 
March 2001 Final Report for ECGD.  The Fund Index is typically calculated by calculating the expected liabilities 
from “running off” all of the exposures in the current portfolio, and assuming no new exposures are added.  The 
index (the ratio of accumulated capital to expected liabilities) should exceed 1.00 if there are adequate reserves to 
meet expected liabilities.  The calculation of the subsidy/ overcharge under the Fund Index approach is equivalent 
to the Ideal Price approach. 
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4. SUBSIDY ESTIMATE:  EMPIRICAL RESULTS 

4.1. Introduction 

This section is structured as follows.  In Section 4.2, we set out the appropriate portfolio of 
exposures used to calculate the subsidy for ECGD.  As set out, we do not propose to include 
all of ECGD’s liabilities in calculating the subsidy, but limit our analysis to a particular 
tranche of exposures, referred to as “Account 2”.  In Section 4.3, we set out our different 
parameter value assumptions for the two different scenarios developed.  Finally, in Section 
4.4 we present our subsidy results. 

4.2. The Appropriate Portfolio 

ECGD’s present portfolio of exposures is divided into a number of accounts.  These accounts 
are differentiated by performance and by product. 

Account 1 consists of debt crisis affected and other specific contracts.  It is effectively a 
“receivership operation” for all business underwritten before April 1991, some of which 
ECGD may be able to recover.  The Account is closed to new business.8   

Account 2 comprises all (other than Account 3) business underwritten since 1991.  Account 2 
operates to a financial objective expressed in terms of the confidence of breaking even over 
ten years.   

Account 3 comprises business that ECGD judges cannot be underwritten within its existing 
underwriting criteria, for which Ministers have instructed it to issue a guarantee on grounds 
of national interest. 

Account 4 comprises fixed rate export finance (FREF) business.  The subsidy to this Account 
is quantified separately and discussed in Section 5.3. 

We have used only Account 2 exposures in estimating the subsidy for EXIG.  Our reasons 
for excluding accounts 1 and 3 from the analysis are as follows.  Account 1 is effectively 
receivables, some of which ECGD may be able to recover.  We understand that claims 
received from this account will be returned to the Exchequer to partially offset against past 
losses incurred by ECGD in the same account.  Hence, for the purpose of estimating the 
capital required to support ECGD’s portfolio of guarantees it would not be appropriate to 
include Account 1 losses and/or recoveries in the estimation of the subsidy to ECGD.  
Moreover, exposures in Account 1 relate to a period before ECGD introduced its current 
portfolio management system. 

                                                      

8  See Review of ECGD’s Mission and Status, 1999-2000 pp 44. 
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We have excluded Account 3 business on the basis that ECGD would not have taken on 
exposures in this account if it had not been directed by the UK Government to do so.  The 
business underwritten does not have a breakeven objective and is by definition subsidised.  
Since ECGD’s underwriting criteria would, in normal circumstances, prevent it from taking 
on this business, we consider it inappropriate to include it as part of the subsidy calculation.   

Account 2 business comprises EXIG for which Ministers have set ECGD a financial objective 
expressed in terms of the reserve coverage ratio (confidence of breaking even).  Thus, using 
a portfolio based approach to determining the capital required for ECGD’s business, we 
calculate the subsidy to EXIG as the difference between the current premium income 
obtained from Account 2 business against the premium income that would be obtained 
under the ideal price equation.  

Account 4 business is a finance rather than insurance activity and priced (and costed) on a 
completely different basis from Account 2.  We have therefore estimated separately the 
subsidy to Account 4 business. 

4.3. Establishing Parameter Values Under Two Different Scenarios 

4.3.1. The Cost of Capital and the Investment Strategy Under Different Scenarios 

Estimating the amount of the subsidy or overcharge requires judgements to be made on the 
parameter values to be used.  This is not an easy task as it requires policy decisions 
concerning the future operation of ECGD.  ECGD currently operates as a government 
department, reporting to the Secretary of State for Trade and Industry.  Following ECGD’s 
Mission and Status Review 1999-2000, it has been decided that, although ECGD will 
continue to report to the Secretary of State for Trade and Industry, there will be changes to 
the current framework within which it operates through the establishment of Trading Fund 
Status.9  The capitalised framework will be “informed by best commercial practice”.  A more 
recent announcement by the Trade and Industry Secretary Patricia Hewitt on 22 July this 
year said: 

“… that ECGD would give priority to its business and systems in order to make 
itself ready for establishment as a capitalised Trading Fund… Work will now 
continue to prepare ECGD for Trading Fund status.  ECGD expects the Trading 
Fund to provide an appropriate operating structure which will give it greater 
operational autonomy.” 

                                                      

9  See Chapter 9 of ECGD’s Mission and Status Review, 1999-2000. 
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In modelling the subsidy to ECGD, the key issue is whether we view ECGD as a public-
sector body or whether we abstract from its public sector status and view ECGD as a private 
entity.  According to our standpoint, this will have implications for the parameter values 
used to calculate the subsidy implicit in ECGD’s pricing.  There are two key issues: 

1. the appropriate rate of return which might be earned on shareholder capital used to 
capitalise ECGD’s Trading Account; 

2. the appropriate investment strategy on the asset side, that is, the investment strategy 
for premium income and the capital reserve. 

The rate of return on shareholder capital used to set up ECGD’s trading fund is a key 
parameter in estimating the size of the subsidy to ECGD (in Equation 1, this is “RoR”).  
From the perspective of finance theory, the appropriate rate to use is a market-based 
measure of the cost of providing this capital.  This is known as the weighted average cost of 
capital, or WACC (see Appendix C for a discussion).  The WACC is independent of the 
actual ownership of a company, and therefore this is the appropriate rate to use whether 
ECGD’s capital is owned publicly or privately.  The basic premise of WACC is that investors 
require compensation in terms of higher returns according to the degree of co-movement (or 
covariance) of the returns to the investment to the returns to the overall market.  Investors 
are not rewarded for incurring specific risk of an investment (i.e. non-covariant risk).  This is 
because private investors can hold a diversified portfolio of assets that effectively eliminates 
the specific risk associated with each individual investment.  Therefore there is no benefit to 
pooling risk across the entire population, which is sometimes used as a justification for a 
lower rate of return in the public sector10. 

However, we note that, unlike private companies, ECGD can raise finance at a lower rate 
than its cost of capital.  This is because of the government’s extensive tax-raising powers.  
We also note that it is not common practice by UK Government to set the required rate of 
return on public investments equivalent to the cost of capital.  The HMT guidelines state that 
a public-owned entity providing an output to the private sector should earn a rate of return 
of no less than 8 per cent.  This suggests that if we view ECGD as a public sector body, we 
should adopt a rate of return below its actual cost of capital.  

The second key parameter is the discount rate to be applied to premium income and the 
capital reserve (in equation 1, this is “DR”).  ECGD must set aside premium income to cover 
expected losses.  However, premium income and the capital provided by shareholders can 
be invested.  In the private sector, insurers generally invest in a wide-range of risky assets, 
including a range of investment grade debt and equities.  Their investment activity will in 
part influence their credit rating and therefore act as a restriction on their strategy.  To 

                                                      

10  See “The Regulatory Challenge”, OUP, 1995, Chapter 16, page 403, for a discussion of the cost of capital in public 
and private enterprises. 
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maintain a high credit rating an insurer will invest in highly rated assets, although its actual 
rating is dependent on risks on the liabilities side as well as its asset investment strategy.   

Under its current status as a government department, ECGD is restricted to investing 
premium income in UK government debt.  HMT offers ECGD a rate linked to government 
cost of borrowing.  Over the period of analysis, a real deposit rate of 3.2 percent was used, 
which is marginally below the historic return on short-term government debt.  As the 
discussion shows, the cost of capital and the appropriate investment strategy depend on 
whether we adopt parameter values reflecting current practice, or whether we abstract from 
ECGD’s public sector status.  To reflect these two possible standpoints, we have adopted a 
scenario approach to modelling ECGD’s subsidy.  We have developed two scenarios, as 
follows: 

• Scenario 1:  This will reflect the values for the return on shareholder funds and the 
investment strategy on the asset side that are consistent with current practice.  For 
the return on shareholder funds we adopt a real rate of return of 8 per cent.  This is 
equivalent to the minimum rate of return that would be required by a publicly 
owned trading entity as set by HMT rules.  Regarding the asset investment strategy, 
we assume a real deposit rate of 3.2 per cent, consistent with the historic rate earned  

• Scenario 2:  This will reflect values for the shareholder rate of return and the asset 
investment strategy that are consistent with ECGD operating as a private sector 
body.  We therefore adopt a market-based measure of the cost of shareholder funds.  
This is estimated at 11 per cent (see Appendix C).  Regarding the investment 
strategy, we assume that ECGD invests its assets in AA rated bonds, earning 125bps 
above LIBOR.   

4.3.2. Other Parameter Values 

To calculate the ideal price for each exposure, we need to set the values for the parameters 
set out in the ECGD formulation of the ideal price (see Equation 3).  We discuss each of these 
parameter values below. 

4.3.2.1. Expected Losses and Administrative Charges 

We use ECGD’s own estimates of expected and unexpected loss and administrative cost 
values, although we make some adjustments.   

We use ECGD’s expected loss stream (EL) values.  These are obtained from ECGD’s 
estimates under its portfolio management system (PMS) methodology.  Our estimate of the 
present value of the EL stream is, however, different from ECGD’s estimate on the basis that 
we use a different rate for discounting.  The present value of expected losses under 
Scenarios 1 and 2 are also different because of the adoption of different discount rate factors. 
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Although we know the expected losses on present exposures (and completely run-off) 
exposures, we do not incorporate actual losses in the subsidy calculation.  Thus, our 
definition of the subsidy abstracts from movements in actual losses from expected losses in 
calculating the under- or over-charge.  This ensures that our subsidy calculation does not 
pick-up the effects of short-term movements in the value of the portfolio.  Hence our 
analysis uses the expected loss at the time the business was underwritten.  

Administrative costs are set equal to ECGD’s historic administrative costs of 35% of 
expected losses over the last 10 years. 

4.3.2.2. Buffer Factor 

We also considered the issue of whether to include a “buffer” factor within the calculation of 
the subsidy estimates.  We note that Ernst & Young, who carried out a Technical Quality 
Assurance Review of ECGD’s credit risk model, suggested that the default probabilities 
used in Credit Explorer, ECGD’s in-house credit risk model, were overly prudent.  E&Y 
noted that this resulted in default probabilities for sovereigns exceeding those of corporates, 
which might exaggerate expected losses.11  This analysis suggests that we should not include 
a buffer factor. 

On other hand, ECGD’s exposures are low or non-investment grade, and as a consequence 
there is frequently limited information to assess the correlation between exposures in 
ECGD’s portfolio (for example, a number of sovereigns do not issue bonds or trading in 
such bonds may be thin, resulting in volatile and imprecise measures of risk).  Under such 
circumstances, it would be prudent to allow for the possibility that expected losses may 
constitute a (downward) biased estimate of actual losses.  This approach is supported by a 
recent consultancy by Dion Durrell and Berry, Palmer and Lyle .12   

This is a difficult issue to resolve.  Only a sufficiently long time-series of actual losses 
relative to expected losses can conclude the argument as to whether the parameter values 
are biased.  In the absence of a long time series of data on losses, it may be argued that it 
would be prudent to include a buffer in pricing purely for the possibility that there may be a 
systematic error in ECGD's model of expected losses.  This would provide a high degree of 
comfort to ECGD and HM Treasury that ECGD would have sufficient financial resources to 
meet its claims over and above the amount of capital estimated by ECGD’s credit risk 
model.   

Our view is that although a buffer may be operationally desirable, we consider that there is 
no economic rationale for its inclusion in the estimate of the subsidy to ECGD.  This is 
because we currently have no reason to believe that there is a systematic bias in ECGD’s 

                                                      

11  See “Review of the Credit Explorer Risk Model, Ernst & Young, London, 23 November 2001. 
12  See report by Dion Durrell and Berry, Palmer and Lyle for ECGD, 7th March 2001, page 27. 
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estimates of expected losses and capital required to support its portfolio.  Our estimates of 
the subsidy to ECGD therefore exclude the buffer on the basis that we accept that ECGD’s 
estimates of losses, obtained through its PMS and Credit Explorer systems, are currently the 
best available estimates of losses. 

4.3.2.3. Unexpected Losses (Estimating K values) 

To estimate the capital required to support unexpected losses we use ECGD’s formulation, 
i.e. EL*K*AWL.  The K factor, which represents the ratio of expected to unexpected losses, is 
generated by Credit Explorer, for each exposure in Account 2.  These are so-called marginal 
K values on the basis that they reflect the incremental risk of each new exposure in Account 
2.  Using a portfolio-based approach, the addition (or removal) of an exposure from ECGD’s 
portfolio affects the riskiness of the total portfolio and the incremental risk associated with 
every other exposure in ECGD’s portfolio.  One would therefore expect K values to vary 
significantly over time, to reflect the changes in ECGD’s portfolio.   

The K values generated by ECGD’s model reflect its current Account 2 portfolio composition 
but may not reflect the marginal riskiness of the exposure at the time the exposures were 
taken-on.  Although it is possible to calculate the marginal Ks for each exposure for the time 
the exposure was taken-on, by re-creating the portfolio exposure-by-exposure, it would be a 
very time-consuming exercise to do so.13  On the basis that we cannot reproduce ECGD’s 
portfolio we undertake sensitivity analysis with regard to the K-value to reflect parameter 
uncertainty.   

Our approach is to allow K values to vary by +/- 100% compared with current marginal Ks.  
The negative 100% scenario indicates whether ECGD’s pricing is sufficient to cover expected 
losses- the capital requirement (K) is equal to zero.  The alternative values for K (from –20% 
to +100%) capture uncertainty surrounding the actual level of unexpected losses, and the 
fact that present marginal K-values are used as a proxy for marginal k-values at the date that 
the contingent liabilities were assumed by ECGD.  In Section 4.6 we discuss the robustness 
of K-values in greater detail. 

Different sets of K-values are used under each scenario.  This is because we assume different 
capitalisation levels for Scenario 1 and 2.  Under Scenario 1, the loss distribution confidence 
interval is set equal to 99.1% for a ten-year VaR period.  This reflects HMT’s desire to hold 
capital such that ECGD has a rating equivalent to AA S&P credit rating for a one-year VaR 
period.  For Scenario 2 we adopted a 99.5% confidence interval for a ten-year VaR period, 
reflecting a one-year VaR on AAA S&P rated asset. 

                                                      

13  Ideally, to obtain accurate estimates of the K values associated with each transaction over the last 10 years, one 
would need to go back and re-create ECGD’s portfolio by adding each exposure as it comes onto ECGD’s books.  
This would obtain estimates of the marginal contribution to risk of each new exposure on ECGD’s books given the 
information available at that time.   
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4.3.2.4. Full Set of Assumptions 

The full set of assumptions is set out in Table 4.1. 

Table 4.1 
Parameter Values Under Scenarios 1 and 2 

Parameter Scenario 1 Scenario 2 

Expected loss stream (EL) ECGD/ CE values ECGD/ CE values 
Unexpected loss stream (UEL) ECGD/ CE values ECGD/ CE values 
Average Weighted Life (AWL) ECGD values ECGD values 

Administrative Costs (X*EL) 0.35*EL 0.35*EL 
Loss distribution confidence interval 99.1 99.5 
Real opportunity cost of capital 8% 11% 
Real deposit rate 3.2% 5.3% 
Net capital remuneration rate 4.8% 5.7% 
K-value sensitivity +/- 100% +/-100% 

Note: CE Values refer to those obtained from ECGD’s in-house model, Credit Explorer.  Expected loss estimates 
were obtained from ECGD’s Portfolio Management System (PMS) estimates.  Unexpected losses were 
generated by Credit Explorer. 

4.4. Empirical Results 

This Section sets out our estimates of the subsidy associated with all Account 2 transactions 
over the entire period of Account 2 operation, from 1992 to early 2002, reflecting the latest 
information available. 

We present the estimates of the subsidy as an aggregate figure, by year, and by sector and 
sovereign.  From this analysis we draw the following key conclusions: 

• For central estimates (i.e. assumed no change in k-values) our estimate is that 
ECGD’s pricing has slightly exceeded its costs over the past 10 years, by £1 million 
under Scenario 1 and £13 million under Scenario 2.  This estimate is aggregated over 
all of ECGD’s exposures and hence incorporates subsidy for some exposures and an 
over-charge for others.   

• Our sensitivity analysis shows that a 100 per cent increase in K-values results in a 
subsidy of £370 million under Scenario 1 and £487 million under Scenario 2.  Hence, 
if ECGD’s portfolio during the past 10 years required twice as much reserve capital 
than indicated by current K-values, the slight overcharge would turn into a subsidy.  
On the other hand, with K-values assumed to be zero (i.e. no risks in the portfolio, 
and hence no requirement for reserving capital to cover unexpected losses), our 
analysis shows that ECGD pricing structure is generating significant surpluses in 
excess of expected losses.  The overcharge with assumed zero K-values is £372million 
under Scenario 1 and £513 million under Scenario 2.  
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• The subsidy or overcharge is differentiated by sovereign.  This is because ECGD’s 
pricing is based on sovereign risk factors rather than sector risk factors.  To the extent 
that certain export sectors are concentrated in particular countries, there is also a 
pattern by sector. 

• The subsidy or overcharge is driven by the sovereign exposures in ECGD’s portfolio 
and in later years the OECD consensus prices for those sovereigns.  OECD 
benchmarks set a floor price which in some instances is significantly higher than the 
price at which ECGD could provide the services, given the other exposures in its 
portfolio.  In other instances, the OECD price is lower than the price at which ECGD 
could affordably price its service. 

• There is no pattern to the subsidy to ECGD by year.  The time-series is quite volatile.  
This volatility is probably explained by the “lumpiness” of ECGD’s business and the 
influence on yearly subsidy estimates of large discrete contracts.  

4.4.1. Total Subsidy (1992 to 2002) 

Table 4.2 sets out our estimate of the subsidy implicit in ECGD’s pricing.  For “central” 
assumptions, i.e. where the change in K is equal to zero, the overcharge under Scenario 1 is 
£1 million, and £13 million under Scenario 2.  These subsidy estimates relate to about a ten-
year period, from 1992 to 2002 (covering business written up to June).  Under high-case K-
values (K +100%) the subsidy is £487million under Scenario 2.  The equivalent figure under 
Scenario 1 is £370 million. 

Under Scenario 2 the overcharge is more positive and the subsidy is more negative relative 
to Scenario 1, as K-values change.  This reflects the fact that Scenario 2 assumes premium 
income and reserves are invested at a higher rate relative to Scenario 1, and therefore a 
higher discount factor is applied to the expected loss term.  This factor dominates at low K-
values (implied low reserve capital).  However, at higher K-values (and therefore greater 
reserve capital) this is offset by the higher costs of recompensing capital providers resulting 
in a more negative figure relative to Scenario 1.   

Table 4.2 
Estimate of Subsidy For The Period 1992-2002 (£million, 2002 Prices) 

 Change in k values 
Scenario -100% -20% 0% 20% 50% 100% 

Scenario 1 372 75 1 (73) (184) (370) 
Scenario 2 513 113 13 (87) (237) (487) 

Note: Subsidies are in parentheses; overcharges are represented as positive figures. 

Table 4.3 presents the subsidy estimates under the two scenarios and varying K-values as a 
proportion of the actual premium charged.  This indicates the relative magnitude of our 
subsidy estimates.  This shows that for “central” values the subsidy is approximately zero.  
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For higher k-values (+100 per cent), the subsidy is equivalent to approximately 30 per cent of 
the premium charged under both scenarios. 

Table 4.3 
Subsidy As A Proportion of the Premium Charged 

 Change in k values 
Scenario -100% -20% 0% 20% 50% 100% 
Scenario 1 27% 5% 0% (5%) (13%) (27%) 

Scenario 2 33% 7% 1% (5.5%) (15%) (31%) 

Note: Subsidies are in parentheses; overcharges are represented as positive figures. 

4.4.2. Subsidy by year 

Table 4.4 presents estimates for the subsidy by year for the central case K-values.  It suggests 
that there is no obvious trend in the subsidy or overcharging by ECGD.  The Table shows 
that the subsidy or overcharge is highly volatile but without trend.  The volatility is 
probably explained by the “lumpiness” of ECGD’s business, and the effect of the subsidy or 
overcharge on particular large exposures in each year.   

Table 4.4 
Subsidy By Year (£million, 2002 Prices) 

  1992-
1994 

1995 1996 1997 1998 1999 2000 2001 2002 

Scenario 1 
Total Subsidy 24 (50) (6) (12) (1) 9 47 (10) (1) 
% of Premium Charged 5% (26%) (3%) (8%) (1%) 10% 32% (19%) (6%) 
Scenario 2 
Total Subsidy 34 (57) (2) (13) 0 10 51 (9) (1) 
% of Premium Charged 6% (25%) (1%) (8%) 0% 10% 33% (18%) (4%) 

Note: Subsidies are in parentheses; overcharges are represented as positive figures.  The figure for 2002 covers 
all business written up to June. 

4.4.3. Estimate of Subsidy by Sovereign and Sector 

The table below shows the gross subsidy by sovereign and sector for the top 15 recipients of 
ECGD’s subsidy during the past 10 years.  These are the countries in which ECGD’s pricing 
was below our estimate of the ideal price.   

The table below excludes the countries in which transactions were priced above the Ideal 
Price.  An overcharge in part occurs because OECD benchmark rates in some countries are 
above the rate at which ECGD would price the transaction if it used the Ideal Price method.  
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Hence the values in the table below are estimates of gross subsidy in the sense that 
overcharges (in respect of other countries) have not been netted off against these figures. 

In terms of the UK economy, the table shows that Philippines, India and Turkey have been 
the greatest beneficiaries of ECGD subsidies during the past 10 years.  These subsidies are 
heavily concentrated in the civil power and civil aerospace sectors of the UK economy.  The 
value of the subsidy in these sectors is almost three times the subsidy provided to the third 
highest beneficiary of ECGD subsidies, the civil transport sector.  The allocation of the 
subsidy across different sectors of UK exports is a function of two factors.  First, it is a 
function of the demand for ECGD cover.  Second, it is a function of the countries in which 
business is undertaken and the estimated (sovereign) risk in those markets, as reflected in 
the estimates of capital consumption (K-value) by transaction.  

 

Note: The table reports only those countries in which pricing was below the cost-reflective price, as calculated by 
the Ideal Price method.  It excludes a buffer element.  The grand total subsidy incorporates subsidy in other 
export sectors not reported in the above table.  The slightly different composition of the list under Scenarios 1 
and 2 arises because of discounting.  Using a higher discount rate under Scenario 2 means that exposures taken 
on at the beginning of the 10-year period may not show up in the subsidy estimate as they have effectively been 
completely discounted.  Whereas the exposures show up when using a lower discount factor under Scenario 1.  
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4.5. Commentary on the Empirical Results 

Our estimate of the range of the subsidy to ECGD’s EXIG activities needs to be qualified in a 
number of respects.  Most obviously, the results are dependent on the estimates of 
parameter values.  In particular, the robustness of the k-values is subject to a significant 
degree of uncertainty, which partly reflects the difficulties of estimating k-values at high 
confidence interval levels for “lumpy” exposures.   

A second issue concerns catastrophic risk, which is not captured by the k-values.  This risk is 
borne by HM Treasury but is not priced within our model.  The inability to quantify tail risk 
is of particular concern to HM Treasury on the basis that it creates uncertainty over the scale 
of contingent liabilities that are borne by the UK government. 

We consider these issues (and draw qualitative implications for our subsidy estimate) below. 

4.6. Robustness of K-Values 

The K-values generated by Credit Explorer capture the ratio between expected and 
unexpected loss, and are used in our ideal price equation to calculate the required amount of 
reserve capital to support the portfolio.  Regarding the robustness of k-values, there are two 
areas of concern, as discussed in Sections 4.6.1.1 and 4.6.1.2 below. 

4.6.1.1. K-values and additional exposures 

The K-values used are current K-values, rather than k-values at the time that the exposure 
was taken-on by ECGD.  This approach implicitly assumes that the K-values are constant 
over-time.  This is obviously a simplification.  We know that K-values and the marginal 
capital associated with each additional exposure is a function of the covariant risk that the 
exposure displays with the present portfolio.  Because of the costs of recreating the portfolio 
“exposure-by-exposure” we were not able to use the theoretically preferred values. 

The set of K-values used in our modelling have been generated using an artificial 
incremental exposure of £100 million.  We are interested in the stability of K-values 
determined with different increments.  ECGD has tested the sensitivity of K-values for 
different marginal additions of new country exposures.  A sample of the results is presented 
below.  This shows that K-values are relatively stable with regard to different capital 
increments, although they display greater volatility with more highly rated markets. 
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Table 4.5 
Stability of K-values 

Country Rating Exposure Amount  
  £50m £250m £1000m 

China BBB 4.0 5.0 5.8 
Philippines BB+ 2.9 3.4 4.0 
Brazil B+ 1.7 1.7 1.8 

Source: ECGD Analysis.  K-values are produced by adding artificial exposures to the base portfolio (Account 1 
exposure removed).  200,000 replications at 10 year 99.1 VaR using Credit Explorer, generated for a 3+8.5 
maturity profile.  

4.6.1.2. K-values and confidence intervals 

As the VaR measure tends to zero (or the confidence interval tends to 1), K-values change 
substantially.  This is because of the nature of the portfolio probability distribution.  Even at 
relatively high confidence intervals, the diversified nature of the portfolio implies that 
prospective losses are relatively small as a percentage of the overall size of portfolio.  This is 
because of the benefits of holding a diversified portfolio of non-correlated risks.  However, 
as confidence intervals approach 1, uncorrelated “events” occur at the same time and losses 
can be high.  Thus, the loss distribution function has a “long tail”, reflecting the very low 
probability of high losses resulting from uncorrelated events happening at the same time.  A 
stylised distribution is illustrated in Figure 4.1. 

An additional factor adds to the lack of robustness of K-values.  ECGD’s portfolio of 
exposures is “lumpy”.  This adds to the instability of K-values at high confidence intervals.  
This is because the iterations used to estimate the probability distribution (by definition) 
include only a few individual “runs” that result in extreme (near complete) losses, and the 
shape of the PDF will depend on whether certain large discrete contracts actually default.  
Therefore, different runs of the model will suggest different shaped tails to the probability 
distribution (depending on whether and the number of times certain large contracts default). 

This analysis suggests the absolute level and the relative magnitude between the set of K-
values adopted for the 99.1 and 99.5% confidence intervals under the two different scenarios 
might not be robust. 

ECGD has provided evidence on the standard deviation of K-values at the exposure level 
generated by multiple runs of Credit Explorer.  These are reported below.   
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Table 4.6 
Variance of K-Values 

Country Rating K-value (100mn) Standard Deviation 

China BBB 4.9 0.69 
Philippines BB+ 2.8 0.25 
Brazil B+ 1.7 0.1 

Source: ECGD Analysis. K-values were generated from 15 runs of Credit Explorer, March 2002.  The k-values 
are for a marginal increment of £100million and for a maturity profile of 3+8.5. 

Figure 4.1 
Stylised Distribution of a Portfolio’s Losses 
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4.7. Tail or Catastrophic Risk 

Our estimate of the subsidy is based on the premise that ECGD is capitalised such that it can 
withstand all losses up to 99.1 or 99.5 per cent of the loss probability distribution.  The 
difference between total capitalisation and total portfolio value arises because of tail or 
catastrophic risk events that are not supported by capital reserves.  However, the guarantee 
provided by ECGD through EXIG and OII is a 100% guarantee, i.e. there is no effective 
insolvency risk to ECGD.   This implies that our overcharge/subsidy estimate under-
estimates the true level of subsidy. 
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As the stylised example in Figure 4.1 illustrates, the potential losses at very high confidence 
intervals are substantial because of the typical distribution of a diversified portfolio.  
Whereas diversification can “narrow” the probability distribution around the expected loss 
value, the tail consists of (improbable) independent events occurring at the same time. 

Notwithstanding the difficulties with regard to the K-value estimates, if the K-values 
accurately reflect the VaR of the exposures, the scenarios with increased K-values to an 
extent reflect the cost of the tail risk.  This suggests the actual subsidy estimate is towards 
the higher-end of our range of subsidies presented in Table 4.2.  

Abstracting from ECGD’s public sector status, as a private sector operator ECGD would 
declare bankruptcy in the event of catastrophic event and default on its obligations.  The 
limited nature of the credit guarantee in this instance is recognised in the price of the export 
credit insurance14.  In the public sector, the credit guarantees could also be written such that 
the obligations of ECGD and HMT are limited under “extreme” events. 

Estimating tail or catastrophe risk with a reasonable degree of accuracy is very difficult.  At 
high confidence intervals, estimates become particularly sensitive to the accuracy of ECGD’s 
credit risk model’s estimate of default rates or the joint probability distribution of risk 
factors.  By specifying particular economic scenarios, regardless of the probability that such 
events may occur, stress tests could be used to cover a range of scenarios including the 
performance of certain sectors during crises, or the magnitude of losses at the extreme points 
of the distribution.15 

4.7.1. Stress Capital to Cover for Catastrophic Risk 

Our estimate of the overcharge/subsidy to ECGD may under-estimate the true subsidy to 
ECGD because of two factors.  First, our estimate assumes current K-factors are a good 
proxy for K-values over the period of Account 2 operation.  Second, our estimates do not 
take into account catastrophic risk.  Since ECGD provides a 100% guarantee, it currently 
does not have the option of defaulting and hence, in the event of a major catastrophe it may 
be under-capitalised.    

                                                      

14  See for example, Gilibert, P.L., “Measuring Credit Risk in Bank Loans: Pricing and Risk Management 
Implications”; Rivista-di-Politica-Economica; 1996. 

15  For a review of credit risk models and their application in determining economic capital see Credit Risk Modelling: 
Current Practices and Applications, Basle Committee on Banking Supervision, April 1999. 
http://www.bis.org/publ/bcbs49.pdf  



 Subsidy Estimate:  Empirical Results
 

 
 

31

In interpreting the subsidy estimate we would therefore suggest that consideration be given 
to our estimate of the subsidy under a range of K-values.  From an operational point of view, 
ECGD and HM Treasury may consider it prudent to provide ECGD with additional stress or 
volatility capital to account for the possibility that K-values may underestimate the level of 
risk and, hence, capital required to cover those risks and to cover for catastrophic risk.  
Alternatively, ECGD might be required to reduce its volatility by transferring risks from its 
portfolio through active portfolio management.   
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5. ESTIMATING THE “GLOBAL” SUBSIDY- FREF AND OII 

5.1. Introduction 

Our estimate of the subsidy to ECGD is required to capture the “global” subsidy associated 
with all of ECGD’s activities.  Our analysis has so far focused on the subsidy to ECGD’s 
predominant business, the provision of EXIG.  We have, however, also been asked to 
provide an estimate of the subsidy associated with ECGD’s OII and FREF businesses.  These 
estimates are discussed below. 

5.2. Description of FREF 

The fixed rate export finance scheme (FREF) provided by ECGD enables UK exporters to 
offer their customers the benefit of credit at fixed rates of interest.  The scheme is operated 
through the UK banks.  Under the scheme exposure to interest rate volatility is effectively 
transferred from the buyer of the UK export to ECGD.  To be eligible for FREF the export 
transaction must be “on cover”.  This means that the importer’s loan from the UK bank must 
be insured under EXIG whereby the risk of the borrower’s default is transferred from the 
UK bank to ECGD.  

Under FREF ECGD swaps fixed rate credit for variable rate credit offered by UK banks 
providing the loan to the importer.  This means that ECGD reimburses UK banks the 
difference between the fixed rate and the market rate of interest, (and vice versa when the 
fixed rate is above the market rate) whilst ensuring that banks receive a commercial rate of 
return by adding a margin to cover administration costs and profit on their fixed rate export 
finance lending.   

In 1976 the OECD countries concluded a consensus agreement to limit export credit 
competition amongst their members.  Among other things, the consensus on commercial 
interest reference rates (CIRR) sets the terms for minimum interest rates for export credit 
financing.  CIRRs are calculated monthly for most OECD currencies, and are designed to be 
equivalent to the final lending rates to first class borrowers or the government of the 
currency concerned, while taking into account funding costs and the other “non-lending” 
elements embedded within the scheme.  A fixed rate is set for each major currency, based on 
the yield on a government bond of the appropriate term.16  The FREF rate is currently 100 
basis points above the relevant government bond rate (the so-called “risk free rate of 
interest”).  The London inter-bank offer rate (the rate at which UK banks are able to raise 
finance, referred to as LIBOR) is around 40-60 basis points above the risk free rate.  . 

                                                      

I  If it is a three-tier system then it is based on three-year government bond yields for repayments up to and 
including five-years; and, five-years government bond yields for repayments over 8.5 years.  
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For an importer to be eligible for FREF borrowing the exporter must have a credit guarantee 
offered by ECGD.  Once ECGD guarantees the importer’s credit, the loan from the UK bank 
to the importer effectively becomes risk free – i.e., all credit risk has been transferred to 
ECGD through the export credit guarantee.  The only risk facing the UK bank is the risk of 
ECGD default (which is currently the same as the risk of default of the UK Government).  
ECGD currently pays UK banks an average of 40 basis points for providing the lending 
service to buyers of UK exports.  Because ECGD has in the past negotiated a price for the 
participating banks’ services through the British Bankers Association, rather than through a 
competitive tendering process, it is possible that the present bank margin overstates the 
bank’s actual costs. 

The residual balance of 60 basis points between the risk free rate and the OECD-agreed 
FREF rate constitutes an economic rent that could potentially be captured by Government 
(we discuss this issue in more detail in Section 5.4.). 

5.3. Calculating the Subsidy to FREF 

To evaluate the subsidy implicit in the historic pricing of FREF, we would need to 
understand the risk characteristics of the FREF product over the period of analysis.  From 
our discussions with ECGD it is apparent that this is not a trivial exercise.  There is currently 
limited information on the way in which the swap under FREF has been arranged during 
the past 10 years and, in particular on: 

• the allocation of risks under the swap contract.   

• the extent to which the risks of FREF have been hedged by ECGD.  

In the absence of detailed information on the annual risks assumed by ECGD under FREF, 
another way of estimating the subsidy is to calculate the actual value of losses incurred 
under FREF to obtain the present value of the FREF subsidy under the two scenarios used in 
our estimate of the EXIG subsidy.  Using this method, our estimate of the FREF subsidy 
during 1991-2000 is presented in Table 5.1. 

As Table 5.1 demonstrates, the subsidies to FREF have been very high in the past, although 
they have decreased substantially in more recent years.  This can be explained by a change 
in the operation of the FREF scheme by ECGD. 

In the early part of the 1990’s, ECGD did not hedge FREF and therefore assumed the interest 
rate risk associated with the scheme.  However, since then ECGD has been actively involved 
in hedging risk under FREF and this has provided more certainty with regard to its financial 
performance.  In 1992, ECGD incurred a loss on FREF of nearly £300 million.  By contrast, in 
1994, ECGD’s FREF activities resulted in a surplus of £61 million, and although in 
subsequent years FREF has reverted to making a loss, the range of losses (from £23 million 
to £56 million) are much reduced from the early part of the 1990’s.  According to ECGD’s 



 Estimating the “Global” Subsidy- FREF and OII
 

 
 

35

Mission and Status Review17, the main reasons for the reduction in the substantial losses of 
the early 1990s are: 

• the success of international negotiations to reform the OECD Consensus on CIRR, 
resulting in an overall reduction in the cost of interest rate support from ECAs; and, 

• ECGD’s activities in hedging and refinancing, which has reduced ECGD’s exposure 
to interest rate risk. 

Table 5.1 
Annual FREF Losses (-)/Income 1992-2000 

Year Nominal1 Real2 
1992 -235 -294 
1993 -110 -136 
1994 51 61 
1995 10 12 
1996 -20 -23 
1997 -14 -15 
1998 -39 -41 
1999 -53 -56 
2000 -15 -16 

1 Source: ECGD Mission and Status Review, 1999-2000, pp 
2 Figures adjusted for inflation to obtain January 2002 prices 

On the basis of these published historic losses, we have calculated the net present values of 
the subsidy associated with FREF from 1992 to 2000.  These results are set out in Table 5.2.  
This shows that the subsidy under Scenario 1 (with a lower assumed rate of return) is £641 
and £741 million under Scenario 2.  

Table 5.2 
Estimate of FREF Subsidy: NPV 1992-2000, January 2000 Prices 

Scenario NPV of Subsidy (£million) 
1 -641 
2 -741 

 

                                                      

17  See ECGD Mission and Status Review 1999-2000, page 93.   
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5.4. Future FREF Financing 

Our estimates show that the present value of the subsidy to the FREF scheme during 1992-
2000 amounted to £641m under the Scenario 1 and £741m under the Scenario 2.  As with our 
estimate for EXIG, this is a backward-looking estimate of the FREF subsidy.  We would 
expect the future level of subsidy, if any, to be significantly lower because of interest rate 
hedging by ECGD and changes to the FREF product (a new breakeven FREF product was 
introduced in April 2001).   

Moreover, there is also the opportunity for the UK Government to capture rents inherent in 
the pricing of FREF.  As set out, the OECD Consensus sets a minimum charge for FREF of 
100 basis points above the relevant government bond rate.  This is the minimum charge that 
a borrower pays for FREF.  However, FREF is effectively risk-free because the loan 
repayments are guaranteed under ECGD’s EXIG.  Nonetheless, after allowing for banks’ 
administrative costs of 50 basis points, the risk-free loan still enjoys a return of 
approximately 50 basis points above the government bond rate.  This presents a potential 
source of economic rent.  This rent could be captured by ECGD if ECGD re-financed the 
loan.  Re-financing the loan involves ECGD either taking on the lending role itself or 
involving a third-party to provide the loan capital.  ECGD estimates that by re-financing the 
loan it could raise revenues of between 30-50 basis points on each FREF transaction.   

We have not examined the economic rationale for FREF and therefore cannot comment in 
detail on the costs and benefits of offering FREF through the public sector.  It is our 
understanding, however, that the UK Government has undertaken to continue with the 
FREF scheme.18  In the light of this undertaking, consideration should be given to how the 
future benefits of FREF to UK taxpayers might be maximised, including reviewing: 

• optimal hedging of risk assumed by ECGD; 

• optimal financing of the FREF scheme which would compare the costs and benefits 
of alternative (i.e. public and private) funding mechanisms;19 

• the potential for obtaining competitive bank margins for intermediating the FREF 
scheme; and, 

• the potential for ECGD/ HMT re-financing the lending in order to capture all or part 
of the economic rent implicit in FREF pricing. 

                                                      

18  In a UK Government Press Release of 22 July 2002, International Trade Minister Baroness Symons said “we 
recognise the importance of Fixed Rate Export Finance (FREF) to exports and we will continue to make it available to them.  
We will be looking at ways to improve its provision consistent with its breakeven objective.” 

19  A conclusion of ECGD’s Mission and Status Review, 1999-2000 states “ECGD should aim to ensure that UK exporters 
have access to competitive finance whilst progressively eliminating FREF subsidies.  The feasibility of a breakeven 
objective should be explored, as should options for alternative funding mechanisms.” pp 43. 
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5.5. Overseas Investment Insurance (OII) 

Overseas Investment Insurance (OII) consists of guarantees to cover investments in equity or 
loans.  The guarantees cover political risk under several different eventualities including (a) 
expropriation (b) war (c) restrictions on remittances, and (d) breach of government 
undertakings.  The premiums are generally fixed when the contract is agreed. 

In estimating the subsidy/overcharge for OII we have used the ideal pricing formula we 
used to obtain subsidy estimates for EXIG.  This entails taking the difference between the 
premium charged by ECGD and the premium that should have been charged under the 
ideal pricing formula.   

Table 5.3 
Estimate of Overseas Investment Insurance Subsidy/Overcharge 

NPV of Total Overcharge 1995-2000 (£m) 

Variation in K Values Scenario 1 Scenario 2 

-100 10.1 10.4 
-20 7.3 6.6 
0 6.6 5.7 

+20 5.9 4.7 
+50 4.9 3.3 

+100 3.1 0.9 

 
Taking the central case of no variation in K values (i.e. we assume that current k values 
represent the riskiness of the portfolio of OII over the 5 years), we estimate an overcharge of 
approximately £6.6m under Scenario 1 and £5.7 m under the Scenario 2.  We have estimated 
the subsidy for a five-year period on the basis that 5 years is about the average exposure 
period.   
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6. ADJUSTMENT COSTS OF REMOVING SUBSIDY FOR ECGD 

6.1. Introduction 

In our April 2000 report for ECGD we concluded that there is currently no justification for 
EXIG to be provided at subsidised rates.  We recommended that the subsidy be removed but 
acknowledged that there could be (short-term) future adjustment costs following the 
adjustment of ECGD’s pricing.  We suggested that any future assessment of the costs and 
benefits of the subsidy to ECGD should attempt to quantify these costs. 

Adjustment costs consist of two effects: 

• adjustment costs incurred by ECGD following the removal of the subsidy and the 
change in demand for its products; and 

• adjustment costs incurred by UK exporters because of an increase in EXIG financing 
costs and an associated change in the level of UK exports 

The size of the two effects depends on the market structure for both EXIG and capital goods 
export market.  For example, if the market for EXIG is highly segmented, i.e. UK exporters 
cannot switch to other ECAs following an increase in ECGD’s prices then the impact on 
ECGD might be relatively limited.  It enjoys market dominance in the provision of EXIG.  
On the other-hand, this would imply that UK exporters will not be able to secure EXIG 
finance from elsewhere and therefore they will incur higher EXIG costs with commensurate 
changes in prices and demand for export products. 

We consider the structure of the market for EXIG below.  We conclude that ECGD enjoys a 
high degree of monopolistic power in the supply of EXIG.  This simplifies our analysis for 
measuring adjustments costs.  On this basis we assume that: 

• UK exporters cannot switch to securing EXIG from other ECAs.  The change in the 
price of UK exports is therefore a function of the change in price of ECGD’s products.   

• The change in the demand for ECGD’s products is proportional to the change in 
demand for UK exports. 

We set out the rationale for these key hypotheses below. 

6.2. The Supply Characteristics of EXIG 

The extent to which ECGD would lose business to other ECAs would depend on the price 
elasticity of demand for ECGD’s products.  This in turn would depend upon: 

• The availability of close substitutes. 
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• The price of close substitutes. 

If ECGD was operating in a highly competitive market, with little product differentiation 
and strong price competition, we would expect an increase in the price of ECGD products to 
have a significant effect on the volume of business it underwrites and hence its share of the 
global market for export credit guarantees and political risk insurance.  There are, however, 
several factors that suggest that ECGD does not operate in a fully competitive market.  In 
particular: 

1. The rules concerning domestic content restrict competition between ECAs.  A firm is 
required to demonstrate significant level of local content to be eligible for ECA 
cover.]  In the case of ECGD, a UK firm would need to demonstrate around 70 per 
cent domestic content to be eligible for ECGD support.  Other ECAs have similar 
rules, although the actual level varies by ECA.   This would make it difficult for UK 
firms to approach other ECAs unless they directed a substantial portion of the 
contract benefit to a subsidiary located in another ECA’s domestic market.   

2. For multinational firms eligible for cover from other ECAs, there are some costs of 
switching production.  At a minimum there would be transaction costs.  At a 
maximum one would need to take account the costs of stranded assets (production 
facilities) and staff redundancies in the UK.20 

3. ECA products are highly differentiated.  It is not clear that other ECAs provide 
coverage on the same terms as cover provided by ECGD.  Given the wide range of 
terms for underwriting contracts and the particular circumstances of each deal, it 
may be difficult for UK exporters to compare products and prices offered by ECGD 
with those offered by other ECAs.21  

4. ECGD has a strong brand among UK exporters.  From our previous work for ECGD, 
for which we interviewed ECGD’s customers, we learned that ECGD enjoys 
reputational advantages as a “national champion” of exporters.  This means that UK 
exporters would prefer to use its services rather than go to a competing ECA.  In 
addition, through their accumulated experience of working with ECGD, UK 
exporters will have built up a familiarity with ECGD’s rules and procedures which 

                                                      

20  It needs to be borne in mind that several factors (other than the cost of export credit insurance) affect firms’ 
location decisions.  These include availability and cost of skilled labour; cost of manufacturing facilities; access to 
technology and management expertise, tax, regulatory regimes and so forth.  Like any form of subsidy or tax, the 
impact on where production takes place may affect decisions at the margin but is unlikely to be the major factor 
influencing location.  

21  For example, the range of credit risk insurance products include treaty and facultative insurance, proportional and 
non-proportional cover, coverage for excess loss and so forth.  Within these particular categories, there is again a 
wide range of contracts that may be written.  Moreover, if the cost of underwriting reflects the risks to a particular 
ECA, the costs of coverage will depend to some extent on the exposure of an ECA to sovereign and political risk in 
a given market.  Given ECAs’ differing levels of exposure in different markets, it seems difficult to conceive of 
many situations in which two or more ECAs provide identical coverage (in terms of risk horizon, exposure, nature 
of coverage) for identical goods exported to the same emerging market.   
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would make them reluctant to switch to another ECA unless the benefits of doing so 
outweighed the transaction costs of the switch. 

5. The potential gains from switching are likely to be small.  As we demonstrate below, 
the annual subsidy constitutes a very small share of the value of UK capital goods 
exports in a given sector.   

Ideally, we would test the price-sensitivity for ECGD products by empirically examining 
data on prices and demand for ECGD’s products relative to the price of other ECAs’ 
products.  Unlike manufactured products, however, where this type of information is 
readily available, it is difficult to obtain this information for sovereign and political risk 
related insurance products.  From our discussions with ECGD officials, we understand that 
limited data are available on the size of the global export credit insurance and related 
products markets.  This would make it difficult to obtain meaningful estimates of the price 
elasticity of demand for these products and gauge with any certainty the impact of a price 
increase on ECGD’s market share relative to other ECAs. 

However, on the basis of the qualitative factors set out, we make the reasonable assumption 
that the demand for ECGD products is relatively price-inelastic and that ECGD enjoys a 
high-degree of market power in the provision of EXIG.  Therefore, we conclude that the 
price-elasticity of demand for its products (and therefore the adjustment costs) are a function 
of the price-elasticity of demand for UK capital goods exports.   

Our approach to modelling the change in demand for UK exports is set out below. 

6.3. Demand for UK Capital Goods Exports to Emerging Markets  

A removal of the subsidy for export credit insurance and other cover would raise the costs of 
financing for UK capital goods exports.  The overall effect of this on UK capital goods 
exports to emerging markets depends, however, on the extent to which UK exporters pass 
through the increased costs of financing.  Companies operating in oligopolistic markets do 
not pass-through the full costs of input price changes to final consumers.  The extent to 
which a firm passes through the benefit of a subsidy (or the costs of its removal) generally 
depends on the firm’s perception of the price elasticity of demand for its products.  This in 
turn is likely to be affected by its share of the global market and the nature of competition in 
that market.   

We have looked at the trade effects on UK capital goods exporters under the assumption 
that ECGD’s historic pricing has been corrected to eliminate the subsidy (or overcharge).  In 
effect, our results represent an estimate of the impact of the removal of ECGD’s subsidy on 
UK exports over the ten-year period of Account 2 operations.  We restrict our analysis to five 
sectors- aero-engines; arms; power; warships; and transport - to demonstrate the magnitude 
of change for UK exports.  These sectors were selected on the basis of data availability (in 
order to model the changes) and as a representative sample of the magnitude of subsidies 
flowing to the range of sectors. 
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We set out the basic tenets of the model below (the formal derivation is set out in Appendix 
B). 

6.4. The Trade Effects Model  

We assume a typical demand function for ECGD’s products derived from a consumer utility 
function with constant rate of substitution between different consumer products from 
different exporters (UK and elsewhere).  Equation 6.1 sets out our model of consumer 
behaviour (in terms of a demand function) 

Equation 6.1:   ( ) EGp = x  1  -  
k

 - 
k

σσ
 

where σ is the price elasticity of demand, G is an average price index, and E is total 
expenditure on UK exports. 

We also need to model firm behaviour.  We assume the common price- marginal cost 
relationship adopted by firms operating in oligopolistic markets.  This relationship shows 
that the price is a mark-up over marginal cost, where the mark up depends on the perceived 
elasticity of demand, denoted ε (see Equation 6.2)  

Equation 6.2   ( )   ,c = 1/-1p kkk ε   

The perceived elasticity of demand is derived from the elasticity of the demand function and 
strategic interaction between firms.  We assume that firms are quantity competitors, and the 
perceived elasticity of demand is:-   

Equation 6.3:   s
1  -  1 + 1 = 1

k







σησε

  

The model is dynamic.  We assume standard demand functions for UK exports.  A change in 
marginal cost and therefore price, changes the level of demand, market share, and the price-
marginal cost relationship.  Therefore, our modelling solves for a set of equations which link 
production cost changes to prices and changes in demand. 

6.4.1.1. Modelling assumptions 

The modelling is dependent on two key parameters:- 

• The price elasticity of demand for the firms’ products (in our notation, σ); and, 

• The price elasticity of demand for the aggregate output of the sector as a whole (η). 
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To populate the model we use estimates of industry and own-product elasticities and 
market share parameter values.  These are set out in Table 6.1.  As set out, our assumptions 
are that consumers are relatively sensitive to price change at the industry level, where we 
assume an elasticity of -2.   

Our industry price elasticity estimate of –2 can be compared with the elasticity assumed by 
Hinkle and Montiel (1999) who undertook research regarding the relative import elasticities 
of developing and developed countries.22  They used a price elasticity of -1.5 as the central 
estimate of the price elasticity of capital goods in their modelling. 

We use a higher elasticity estimate in our model for three reasons.  First, we assume 
that demand in developing countries is more responsive to changes in price, as the 
empirical evidence suggests.23  Second, we use a higher estimate to obtain the upper 
boundary of the expected trade effects.  Third, the implied mark-up values arising 
from our elasticity estimate falls within the ranges reported by other researchers. 

We have assumed an own-price elasticity of -5.  This is consistent with elasticity estimates 
used by Venables (1994)24  These elasticity estimates are also consistent with those used in a 
study conducted by the US Treasury (1997).  Their estimates of elasticity for US capital 
goods exports ranged between –3.8 for transport equipment and non-electrical machinery 
and –4.1 for electrical machinery.25  

Our modelling uses a weighted combination of the two elasticity estimates to obtain an 
overall perceived elasticity of demand in each sector, as reported in Table 6.1 below.  These 
elasticities range from –3.3 to –4.7.   

It should be noted that the “perceived elasticity” is the firm’s conjecture of how demand will 
shift in response to a change in price.  This in turn affects the firm’s pricing decision.   

                                                      

22  Hinkle, L.E. Montiel, P.J., Exchange rate Misalignment, Chapter 11. Concepts and measurements for developing 
countries, Oxford University Press, 1999. 

23  Senhadji, Abdelhak Time Series Estimation of Structural Import Demand Equations: A Cross-Country Analysis 
IMF Staff Papers June 1998 <http://www.imf.org/external/Pubs/FT/staffp/1998/06-98/index.htm> Volume 45 

24  See Venables, A.J.(1994): “Trade Policy under Imperfect Competition: A Numerical Assessment” Chapter in Paul 
Krugman and Alasdair Smith eds Empirical Studies of Strategic Trade Policy. 

25  See “The Operation and Effect of the Foreign Sales Corporation Legislation. July 1, 1992 to June 30, 1993”. US 
Department of the Treasury (1997). p.30, tableC-1 and Venables, A.J.(1994): “Trade Policy Under Imperfect 
Competition: A Numerical Assessment”. 
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Our elasticity estimates are also consistent with our assumptions about market structure and 
competition in the above industries that, in turn, affects firms’ mark-up of pricing over 
marginal cost (as set out in Table 6.1).26   

Table 6.1 
Elasticities Used in Modelling Trade Effects 

Industry η σ UK Market Share27 Mark up 
% of price28 

Perceived 
Elasticity 

Aero engines -2 -5 35 30.46% -3.3 
Arms -2 -5 18 25.38% -3.9 
Power -2 -5 11 23.4% -4.3 
Warships -2 -5 25 27.44% -3.6 
Transport -2 -5 5 21.43% -4.7 
 

6.4.1.2. Modelling Results 

As a first step, Table 6.2 sets out the subsidy for each of the five sectors under Scenario 1.  
The key observation is that sector subsidies are small compared to export volumes, and this 
implies that the proportionate trade effects will also be small.  

As a first step, Table 6.2 sets out the subsidy for each of the five sectors under Scenario 1.  
The key observation is that sector subsidies are small compared to export volumes, and this 
suggests that the proportionate trade effects will also be small.  

                                                      

26 Our estimates of mark-up compare with those obtained by Irvin, D.A., and Pavcnik, N. (2001): “Airbus Versus 
Boeing Revisited”: International Competition in the Aircraft Market , National Bureau Of Economic Research 
(NBER) Working Paper No. 8648, December and Van Cayseele, P. Konings, J. & Warzynski, F. (2001): “The 
Dynamics of Industrial Markups: Using Firm Level Panel Data in Two Small Open Economics to Assess whether 
Competition Policies Matter”, International Journal of Industrial Organisation, 19(5), pp. 841-859. 

27  This is defined as UK exports divided by Global Exports (excluding UK exports). 

28  This is defined as a firm’s mark-up as a % of price.  It is calculated as 100*((price-cost)/price). 
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Table 6.2 
Subsidies As A Proportion of Capital Goods Exports (£Million, Scenario 1)  

Sector UK capital good 
export value 

Subsidy or overcharge Subsidy/ overcharge as a % of 
UK export value 

Aero-engines 21,800 (0.4) 0.00% 
Arms 6,800 4.9 0.07% 
Power 81,400 (17.3) (0.02)% 
Warships 1,600 5.2 0.33% 
Transport 56,900 (15.4) (0.03)% 

Note: Subsidies are in parentheses; overcharges are represented as positive figures. 

The trade effects for the set of industries are set out in Table 6.3.  This shows that: 

• Trade effects in terms of revenue changes and changes in UK exports are very small. 

• The greatest fall in UK exports is 0.12% for the transport capital goods markets, 
under Scenario 1.  This is the sector with the greatest subsidy level as a proportion of 
exports (0.03%). 

• The proportionate fall in exports is greater than the proportionate size of the subsidy 
because of our own-company and industry elasticity assumptions of 2 and 5 
respectively. 

Table 6.3 
Trade Effects Following a Removal of Subsidy/ Overcharge (£million) 

 Scenario 1 Scenario 2 
Industry 
Sector 

Subsidy or 
Overcharge 

Profits 
change 

Revenue 
Change 

% 
Change 
in UK 

exports 

Subsidy or 
Overcharge

Profits 
change 

Revenue 
Change 

% 
Change 
in UK 

exports 

Aero-
engines 

(0.4) (0.5) (1.2) (0.01)% (0.9) (1) (2.6) (0.01)% 

Arms 4.9 5.4 (17.7) 0.26% 6.4 7.1 23.2 0.34% 
Power (17.3) (18.5) (69.5) (0.09)% (18) (19.4) (72.6) (0.09)% 
Warships 5.2 5.9 17.3 1.07% 5.5 6.3 18.3 1.13% 
Transport (15.4) (15.9) (69.5) (0.12)% (13.5) (13.8) (60.6) (0.11)% 

Note: Subsidies are in parentheses; overcharges are represented as positive figures. 

6.4.1.3. Trade Effects Under High K-Value Scenario 

We also set out the potential trade-effects based on subsidy estimates calculated under the 
high-case K-values (K +100%).   
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The results of the trade-effect modelling for K-values “+100%” are set out in Table 6.4.  The 
first column under each scenario sets out the subsidy level at the sector level.  This shows 
the five selected sectors impose a significantly higher subsidy (or lower overcharge) than 
under central case scenarios.  In the case of power, the sector subsidy is more than four-
times higher.  Correspondingly, the trade-effects following a more substantial change in 
pricing of EXIG are greater (under high K-values), although in all cases less than 
approximately 0.6 per cent of total UK capital goods exports in the relevant sector.   

Table 6.4 
Trade Effects Following a Removal of Subsidy/ Overcharge (£million) 

 Scenario 1 Scenario 2 
Industry 
Sector 

Subsidy or 
Overcharge 

Profits 
change 

Revenue 
Change

% Change in 
UK exports

Subsidy or 
Overcharge

Profits 
change

Revenue 
Change 

% Change in 
UK exports

Aero 
engines 

(5.7) (6.6) (16.7) (0.08)% (7.2) (8.4) (21.3) (0.10)% 

Arms (9.9) (10.9) (36.0) (0.53)% (11.8) (13.0) (42.9) (0.63)% 
Power (88.1) (94.4) (354.3) (0.44)% (102.5) (109.7) (411.8) (0.51)% 
Warships 2.5 2.9 8.4 0.52% 1.76 2.0 5.86 0.36% 
Transport (46.8) (48.3) (211.5) (0.37)% (50.6) (52.1) (228.3) (0.40)% 

Note: Subsidies are in parentheses. 
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7. ESTIMATING THE NET BENEFIT OR COST OF ECGD  

7.1. Estimated Costs of Maintaining ECGD’s Subsidy 

This study has set out our estimates of the various components of the equation required to 
estimate the net benefits (costs) of ECGD during 1992-2002.  These are: 

1. The subsidy in ECGD’s premium income for EXIG, in Account 2.  Our estimate 
shows a slight overcharge of between £1 million and £13 million for Scenarios 1 and 
2 respectively for central K-values.  With higher K-values, we estimate a subsidy of 
between £73 million to £487 million, depending on variation in K and the scenario 
modelled. 

2. The subsidy for FREF which ranges from £641 to £741 million, under Scenario 1 and 
Scenario 2, respectively. 

3. The overcharge for OII which is estimated to range between £3.1 million under 
Scenario 1 and £10.4 under Scenario 2. 

Taking our estimates of the subsidies for EXIG, OII and FREF together, our study obtains a 
central estimate for the global subsidy of approximately £637 million under the Scenario 1 
and £718 million under Scenario 2.   

We should emphasise, however, that this reflects our estimate of the historic subsidy for 
ECGD during 1992-2002 but does not represent our estimate of the subsidy going forward.   

If we were to look towards ECGD’s future business we would exclude the subsidy to FREF.  
This is because the method for pricing FREF changed in 1999 and the past performance of 
FREF is unlikely to provide an accurate estimate of the subsidy required to fund ECGD’s 
business going forward. 

Omitting FREF from our estimates and assuming no change in ECGD’s pricing of EXIG and 
OII products, our estimate of the net benefit of ECGD is in the range of approximately 
£4.1million to £23.1 million (for central k-values, Scenarios 1 and 2).  However, we obtain a 
net cost of between £367 million to £477 if we allow the K factor to increase by 100%, to allow 
for the possibility that ECGD’s reserve capital levels during the past 10 years might have 
been twice the level than our current reserve capital estimates.   

7.2. Quantifying Adjustment Costs 

We defined the benefits of maintaining ECGD’s subsidy as equal to the avoided adjustment 
costs.   

The first step in measuring structural adjustment costs is to measure the size of the 
adjustment.  Our model of trade effects for a sample of five major export sectors suggests 
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that the trade effects are negligible in terms of the overall size of the UK export sector.  Our 
estimates show that the impact on trade is likely to result in a less than 1 per cent reduction 
in UK exports for the five industries examined.  

However, the actual adjustment costs are not measured by the change in overall revenue but 
the actual short-term adjustment costs in the event of a change in demand and output.   

In a simplified competitive market the cost of entry and exit from a sector are zero.  Under 
strict conditions, such as perfect information and the homogeneity of factors of production, 
exit and entry from a particular industry is costless.  By consequence, the adjustments costs 
following a fall in demand in specific markets would be zero.  The factors of production 
would be immediately employed elsewhere. 

However, markets are not perfect and changes in demand impose short-term adjustment 
costs.  These costs arise because of a number of reasons, namely: 

• factors of production are not homogeneous but are sector specific.  A change in 
demand for a good can result in “stranded capital”, i.e. capital that is written-down 
because of an unexpected fall in its economic value. 

• there are costs to finding alternative employment in terms of job-seeking costs and 
retraining.  This can lead to a temporary fall in employment levels. 

• there can be real costs to government (as opposed to transfer payments) from 
assisting the unemployed to find new jobs. 

There have been a number of studies that have looked into the restructuring costs following 
a fall in output demand.  Such studies are dependent on specific studies into the time-taken 
to capital and labour to exit the sector and the costs of doing-so.  They have also attempted 
to estimate macro-economic costs such as the cost following a temporary change in the terms 
of trade resulting in a reduction in export volume.29   

However, this study has not attempted to estimate the structural adjustment costs following 
a withdrawal of ECGD support.  Primarily this is because the change to UK export volumes 
following an increase in EXIG costs is minimal as a proportion of total exports in the sector.  
This is a key determinant of structural adjustment costs.  If the output change is minimal 
then the structural adjustment costs are also very small.  This assumption is supported by 
standard economic literature on the adjustment costs for capital resources, which show that 
adjustment costs are low with low output changes, but increasing with increasing output 
changes.  

                                                      

29  See Chalmers, M, N Davies, K Hartley, and C Wilkinson, “The Economic Costs and Benefits of UK Defence 
Exports”,  
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We also note that export industries can switch into production of the same good for the 
domestic market.  Therefore the relative proportionate change in sector output is actually 
much less than the range estimated by our modelling. 

On the same lines, adjustment costs can also be minimised if ECGD signals its intention to 
change the price of EXIG and implements the price changes gradually.  This will help the re-
employment of capital and labour within the same sector.  We also note that if the new 
pricing regime is implemented over a sufficiently long time-period then the costs of 
adjustment will tend towards zero.  With the gradual elimination of the dead weight burden 
associated with the subsidy, this implies that the removal of the subsidy will have a positive 
net present value.   

ECGD might also incur adjustment costs.  Our analysis suggests that ECGD has a dominant 
position in the supply of EXIG.  We therefore expect the change in demand for EXIG 
products to be related to overall changes in demand for UK exports.   

However, the change in demand for ECGD products might be less than the change in UK 
exports.  We note that the change in the overall level of demand for ECGD’s products will 
depend upon whether exporters face supply-constraints in securing EXIG.  Historically, 
ECGD’s activities have been limited by an agreed ceiling on liabilities with HMT rather than 
on the basis of market clearing prices. 

We also note that the impact on the demand for ECGD products and UK exports of an 
increase in EXIG pricing will depend on the extent to which ECGD can secure a multilateral 
move towards cost reflective pricing (including all capital costs).   

7.3. Conclusions 

This study has set out the theory behind the portfolio approach to pricing EXIG.  The 
portfolio approach to insurance pricing ensures that the price takes account of all the 
marginal costs of providing the insurance guarantee, including a return on the reserve 
capital required to ensure a given insolvency target.  NERA’s April 2000 study into the 
rationale for the public provision of EXIG had noted that the provision of credit insurance 
was below the actual economic cost of provision because it did not include the capital costs 
of supporting the portfolio of contingent liabilities. 

This study has estimated the subsidy levels to Account 2 exposures over the period 1992 to 
March 2002.  Account 2 includes exposures taken following the adoption of “break-even” 
pricing (excluding capital costs).  This tranche of ECGD’s portfolio provides the best 
estimate of the subsidy to ECGD under its current pricing regime relative to an optimal 
portfolio approach.  By comparing the actual premiums charged on each exposure with the 
ideal price this study has derived an estimate for the subsidy to ECGD.   

Because we are unable to observe a number of parameter estimates in the ideal price 
equation, we have provided a range of values for the subsidy to ECGD.  Our study shows 
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that ECGD has resulted in a small net benefit to the Exchequer under our central cases.  This 
estimate does not take into account the capital that might be required to cover variation in K 
values to cover volatility.  If we take that into consideration, our estimate becomes a net cost 
of £487 million over 10 years under Scenario 2 with 100% increase in K-values.   

This study has also examined the expected trade effects from eliminating the subsidy to 
EXIG provision.  Our analysis shows that the expected trade effects will be minimal as a 
proportion of overall UK exports.  This is because overall subsidy levels are negligible and 
because EXIG finance costs constitute a small proportion of overall export costs.  We 
therefore would not expect the overall trade effects to be discernible following a correction 
of the current mis-pricing.   

We note that the adjustment costs associated with the trade effects are also minimal.  
Adjustment costs are related to the costs of factors of production (labour, land and capital) 
exiting the sector.  On the basis that the overall change in output in each export market is 
expected to be very low, we expect adjustment costs to be negligible. 

Therefore, this study concludes that there is a very strong rationale for eliminating the 
subsidy in ECGD’s current pricing regime.   

We therefore recommend implementation of portfolio-based pricing approach to pricing 
EXIG.  This is on the basis that a portfolio (rather than transaction) based approach enables 
pricing to reflect the marginal costs to ECGD (and to UK tax-payers) of taking on new 
exposures.  In particular, provided it is properly construed (and that ECGD’s modelling 
assumptions are fully validated and tested), a portfolio based approach to determining 
capital adequacy and pricing will: 

• provide a more accurate estimate of the riskiness of ECGD’s portfolio and the costs 
(in terms of capital consumption) of new exposures; 

• provide a more accurate estimate of capital required to cover expected and 
unexpected losses associated with ECGD’s portfolio; 

• improve the efficiency of economic capital allocation; 

• allow ECGD to earn a risk adjusted rate of return; and, 

• provide ECGD with appropriate incentives to better manage portfolio risks. 
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APPENDIX A. TERMS OF REFERENCE 

Terms of reference for a report on the economic benefits of the public provision of export 
credit insurance, fixed rate export finance (“FREF”), reinsurance and Overseas Investment 
insurance (“OII”) by ECGD  

1. The Report is part of a wider exercise within ECGD to assess the contribution of 
ECGD to the competitiveness of the UK economy. The main focus of the Report is to 
assess the costs and benefits to the UK economy of the public provision of ECGD’s 
principal export credit insurance and finance products and services.  ECGD’s 
reinsurance and OII schemes are also to be covered. 

2. The Report should not fundamentally re-examine the economic rationale for the 
provision of export credit insurance, FREF and other schemes.  The report produced 
in 2000 by NERA on the economic rationale for the public provision of export credit 
insurance by ECGD to persons carrying on business in the United Kingdom 
considered the former, while internal ECGD studies are available on ECGD’s FREF, 
reinsurance and OII schemes. 

3. The Report should: 

3.1 establish the net benefits to the UK economy of the government’s provision of 
export credit insurance, finance, reinsurance and OII including the need to 
remunerate capital (the government’s balance sheet);  

3.2 if those net benefits are small or negative consider the scope for ECGD to 
increase them; 

3.3 to the extent necessary, consider in detail the cumulative adjustment costs 
associated with the options identified to raise net benefits, focusing on: 

3.3.1 the price elasticity of demand for ECGD export credit insurance and 
associated cover products; 

3.3.2 the price elasticity of demand for UK capital goods exports to 
emerging markets; 

3.3.3 and consider whether the cumulative adjustment costs are directly 
proportional to the change in ECGD supported activities. 





 Appendix B
 

 
 

53

APPENDIX B. TRADE EFFECTS MODEL 

B.1. Introduction 

The following note outlines the modelling approach that we propose to follow in estimating 
trade effects of the removal of ECGD subsidies. 

The basis for the modelling is an approach used by number of scholars in estimating trade 
effects of taxes and subsidies under imperfect competition.   

Under this approach, we assume that the impact of a subsidy or taxes on trade depends 
upon two things: 

• Firms’ behaviour under the subsidy/tax – i.e. the amount of the cost or benefit that  
is passed through to consumers (in the form of prices or quantities); and 

• The price elasticity of demand for the firm’s product. 

We assume that firms’ decisions concerning pass-through of cost/benefit depend on their 
beliefs about how consumers are likely to respond to a price change.  These beliefs are in 
turn affected by a firm’s market share for a product and availability of close substitutes. 

A more formal description of the model is provided in the sections that follow. 

• In Section 2 we set out assumptions necessary to derive the modelling framework. 

• In Section 3 we provide description of the theoretical framework. 

• In Section 4 we discuss the modelling strategies. 

B.2. Assumptions 

For the purposes of modelling, we make the following assumptions: 

• Firms produce differentiated products, each firm produces its own variety  

• There is one international market for these products, and everybody has access to it 

• Firms compete on this market by choosing quantities to maximize their profits 
(another case, when firms compete by choosing prices can also be modelled) 

• Firms have constant marginal costs 

• There are two demand elasticities  (σσσσ - for the firm's individual variety and ηηηη -for the 
aggregate output of the sector as a whole).   
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B.3. Model 

Each firm produces its own variety of product, and consumer utility over these products is 
given by a constant elasticity of substitution utility function, which takes the form: 

 ( )[ ]x  = X k
1)/  -  (  

k
1) - /(  σσ σσ

∑  

where σ is the elasticity of substitution between varieties, xk  is the quantity of the kth firm's 
product supplied to the market, and all these products enter the function symmetrically.   
Dual to this utility function is an expenditure function, or price index. 

 ( )[ ]p  = G k

)  -  (1  
k

)  -  1/(1  σ σ
∑  (1) 

E is total expenditure on the sector, and  E = X G.   

Given these preferences and the overall levels of expenditure in each country, demand 
functions for each firm's product can be derived.  Firm k has sales given by inverse demand 
curve (or demand curve) 
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where Ei is expenditure on the output of the entire industry in country i.  Notice that the 
share of the firm in the market can be derived as  

 ( )G/p  = E/xp  s k

 - 1 
kkk

σ≡   (3). 

Aggregate expenditure can itself be made a function of the price index.   The price index, Gi 
is the relevant measure of price guiding consumer choice on expenditure of products in the 
industry as a whole, so E= E(G).  We assume that this relationship is isoelastic, and denote 
the elasticity of expenditure with respect to the price index as 1 - η (i.e. the elasticity of Xi 
with respect to Gi is -η).   

 E=A G1−η  (4) 

Firms set price according to a mark-up over marginal cost.  The mark up depends on the 
perceived elasticity of demand, denoted ε, so:  

 ( )   ,c = 1/-1p kkk ε  (5) 
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The perceived elasticity of demand is derived from the elasticity of the demand function and 
strategic interaction between firms.  If firms are quantity competitors.  It takes the form 

 s
1  -  1 + 1 = 1

k







σησε

 (6) 

or 

 s)  -  ( +  = kσησε  

if they are price competitors.   

The elasticity of demand for a single product therefore has two components.  It is dependent 
on σ, which measures the firm's monopoly power over its own variety.  It is also dependent 
on its market share and on η, the elasticity of demand for products of the sector as a whole.  
We can also interpret this perceived elasticity as a weighted average of the two elasticities, 
with the weightings determined by the market share of the firm.  

The relation between equations (5), (6) and (3) illustrates the dynamics of the price setting in 
imperfect competition.  Price mark-up over the marginal costs is determined by the market  
share of the firm.  The market share itself is affected by the price change and causes further 
change in the price until equilibrium is reached.  

B.4. Modelling Strategy 

The purpose of the modelling exercise is to calculate change in the sales and profit of the UK 
firm as a result of elimination of subsidy or overcharge.   

We set up a model in Excel by specifying equations from (1)-(6). These equations will be 
solved simultaneously by iterations.  Elasticity values σ and η are obtained from published 
papers.  Parameters A and ck are calibrated to match data on actual market shares of UK 
companies and actual world market expenditure on an industry as a whole.   

Marginal cost values obtained from the model together with the sales data will enable us to 
calculate benchmark values for the company profits.  

Subsidy or overcharge values for a particular industry will be pro-rated to the quantity in 
order to determine subsidy per unit of output.  By changing the marginal costs by the 
amount of per unit subsidy and solving equations (1) -(5), we will obtain new equilibrium 
values for prices and quantities, and will be able to calculate corresponding profits.  
Comparing profits before and after the subsidy will give us the estimated trade effects.   
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APPENDIX C. ECGD COST OF CAPITAL 

C.1. Introduction and Summary 

The purpose of this note is set out a broad estimate of ECGD’s cost of capital as the upper 
limit of its required capital remuneration in the calculation of ECGD’s subsidy (or 
overcharge).   

A company’s cost of capital is related to the fundamental riskiness of its cash-flows and is 
independent of the ownership structure of the company (i.e. whether the company is 
supported by government guarantee).  In effect, the cost of capital for ECGD is equivalent to 
the market based return to assets of equivalent risk.  We use a commonly accepted financial 
model, the Capital Asset Pricing Model (CAPM) to estimate the cost of capital of ECGD.  
This approach uses market-based evidence on share price behaviour to estimate a 
company’s cost of capital.   

The estimation of a cost of capital for ECGD’s credit insurance business is difficult because 
ECGD (as a publicly owned entity) does not have an equity listing, and there is no obvious 
quoted private sector comparator.  As comparator companies we have looked at market 
based evidence for the cost of capital of the largest three non-life UK insurers, which have 
extensive international operations.  We note, however, that differences between our 
comparator set and ECGD, notably ECGD’s concentration in emerging markets and 
sovereign credit guarantee business, as well as other factors such as different capitalisation 
levels and different product base, could result in a difference between the respective beta 
risk of ECGD and our comparator set.   

Notwithstanding these difficulties in estimating ECGD’s cost of capital, on the basis of this 
analysis, we suggest that ECGD’s cost of capital is approximately 11 per cent, on a real pre-
tax basis.   

The remainder of this note is structured as follows:- 

• Section 2 sets out the Weighted Average Cost of Capital (WACC) approach to 
estimating a company’s cost of capital and the “Miller” approach, which represents a 
simplification of the WACC methodology. 

• Section 3 sets out our parameter estimates for the Capital Asset Pricing Model 
(CAPM), the basis for estimating ECGD’s WACC. 

• Section 4 presents conclusions and discusses the sensitivity of our results.  
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C.2. The Weighted Average Cost of Capital 

In general, to estimate a company’s cost of capital it is necessary to estimate the cost of 
equity finance and the cost of debt finance, and then derive an overall cost of capital using 
“efficient weights” or the efficient capital structure that minimises total financing costs.  This 
approach is referred to as the weighted average cost of capital (WACC).  Formally, this can 
be set out as:- 

Equation 1: Pre tax WACC = re * (E/V) * tadj + rd *(D/V) 

where,  re is the cost of equity; 
rd is cost of debt; 
D is a firm’s debt; 
E is a firm’s equity; and 
V is the total assets of the firm, that is, V =D+E; and, 
tadj is tax adjustment factor  

However, if we assume that the Miller equilibrium holds with regard to the optimal capital 
structure decision of the company we can simplify the approach.  The Miller equilibrium 
states that capital structure decisions are irrelevant because at the margin the pre-tax cost of 
debt is equal to the pre-tax cost of equity.  This simplifies the approach to estimating 
ECGD’s cost of capital because it implies that only equity costs (through the CAPM) need to 
be estimated, and debt financing costs and capital structure decisions can be “assumed 
away” (effectively rd   is assumed to equal re, in equation 1, and therefore we only have to 
estimate re).  Although the Miller approach is a simplification (in regulatory domains we 
generally assume regulatory structure does matter), the alternative approach to estimating 
costs of debt and capital structure do not give significantly different WACC results.   

As Figure C.1 illustrates, the WACC of a company in practice tends to decrease with 
increased gearing.  This is because debt costs are tax deductible and therefore they can be 
offset against pre-tax profits.  This is known as the “debt tax shield” effect.  However, at 
higher levels of gearing debt costs increase because of the costs of “financial distress” or 
potential “bankruptcy costs”.  Debt holders demand higher premiums at higher levels of 
gearing to reflect the probability that the company will default.  These costs increase the cost 
of debt financing and offset the debt tax shield effect.  Figure C.1 further illustrates that the 
Miller approach is a good approximation of a company’s actual WACC for all realistic 
capital structure decisions. 
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Equation 2: E[re]=E[rf]+ββββ(E[rm]-E[rf]) 

where, 

E[re] is the expected return on equity 
E[rf]  is the expected return on a risk free asset 
E[rm] is the expected rate of return for the market ( and thus E[rm]-E[rf] is 

the expected risk premium); and, 
β    is a measure of the systematic riskiness of the equity, the equity beta. 

C.4. Estimating the Cost of Capital for ECGD 

To estimate ECGD’s cost of capital we need to estimate the parameters set out in Equation 2, 
namely:- 

• Beta estimate; 

• Equity risk premium; and, 

• Risk free rate. 

In order to derive a real pre-tax WACC we also need to estimate the inflation rate and 
corporate taxation rate for ECGD. 

We discuss the estimation of each parameter below. 

C.5. Beta Estimate 

In general, we can estimate quoted companies betas’ by observing their share price behaviour 
relative to the relevant stock market index.  Because of concerns about the robustness of a 
single regression result, it is also common to compare a beta result with “comparator” 
companies who operate in the same economic sector and are likely to face similar business 
risks.  In the case of unquoted companies, such as ECGD, we have to rely exclusively on 
“comparator” companies as a proxy estimate.   

Selecting a comparator company for ECGD is a difficult task.  This is because there are no 
quoted credit insurers with large portfolios in developing countries.  Thus, in attempting to 
“match” the risk profile of our proxies with ECGD, we have simply taken the largest three 
insurers by market capitalisation in the non-life insurance market.  These are Royal and Sun 
Alliance; Jardine Lloyd Thompson Group; and, BRIT Insurance Holdings.  These three 
companies represent nearly four-fifths of the non-life insurance market (by market 
capitalisation)30.  These three companies also have an internationally diversified portfolio of 

                                                      

30  Source: LBS Risk Measurement Service, January to March 2002, page 50. 
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insurance risks, which is a key business risk factor in selecting proxies for ECGD.  A brief 
description of each company is set out below. 

Table C.1 
Comparator Companies’ Description 

Comparator Market 
Cap 

(£million) 

1 

Rating 
(Standard 
and Poor)2 

Gearing 
(D/E)3 

Description 

Royal and Sun 
Alliance Insurance 
Group 

5680 Single A 24% Writes all major classes of general and 
life insurance; as well as personal 
financial services.  Operates in more than 
50 countries 

Jardine Lloyd 
Thompson Group 
plc 

1214 n /a 1% Wholesale insurance and reinsurance 
broking company; offering marine, 
aviation and property plans, as well as 
reinsurance.  Also operates as a Lloyds 
broker, providing a range of innovative 
risk solutions and transactional services. 

Brit Insurance 
Holdings plc 

318 Single A 
minus 

13% The main subsidiary (Wren plc) is an 
established Lloyds’ franchise, which 
conducts business in each of Lloyds’ 
major markets, including financial risks 
and reinsurance. 

Source: Bloomberg; 1 Source: LBS Risk Management Service, January to March 2002. 2Source: Standard and 
Poor Credit Ratings Facility.  “Summary: RSA Insurance Group”, 14 Nov 2001; “”Summary: Brit Insurance 
Group Ltd”, 28 March 2002.3 This is the average gearing level for 1999-2001 financial years obtained from 
Bloomberg. 

Our beta values for these three companies are based on regressions of company returns 
against FTSE all share index return for the last two year period.  Weekly data are used to 
ensure sufficiently robust results.  Asset betas are derived from observed equity betas by 
using the Miller equation31.  Asset betas are known as de-levered betas, i.e. betas for a 
company with assumed zero debt.  This is the appropriate beta to use to derive our 
comparators’ overall WACC. 

                                                      

31 The raw betas (or historical betas, i.e. those betas obtained from the regression of the company’s stocks against the 
market index) have been adjusted according to a simple deterministic formula: βEquity-adjusted= (0.67)*βEquity-raw + 
(0.33)*1.0.  Asset betas are then derived from adjusted equity betas using the Miller equilibrium (this allows for the 
impact of capital structure on beta risk):- Miller  equilibrium: βequity = βasset (1+ (D/E)), where Tc is the corporate tax 
rate, D represents a company's debt, and E represents a company's equity. 
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Table C.2 
Beta Values for Comparator Companies 

Company Asset beta Equity beta Standard deviation 

Royal and Sun Alliance (RSA) 0.97 1.2 0.2 
Jardine Lloyd Thompson (JLT)  0.93 1.05 0.13 
Brit Insurance (BRIT) 0.51 0.51 0.23 
Average 0.80 0.92 - 

Source: NERA analysis of Bloomberg data 

We note that these are differences in the operational characteristics of our comparator set 
and ECGD.  The main differences concern ECGD’s concentration of risk in emerging 
markets and its extensive sovereign client base.  Other differences, such as the respective 
capitalisation of our comparators and ECGD and different product base will also influence 
beta risk.  This study has not attempted to adjust our beta estimate for these factors because 
of the difficulties of making qualitative adjustments to the beta values to reflect ECGD 
specific factors vis-à-vis the comparator set.   

Notwithstanding these differentiating factors, we take the average of the three companies as 
our best estimate of ECGD’s beta.  The three company average is equal to 0.8. 

C.6. Equity Risk Premium  

The equity risk premium (ERP) is the difference between the expected return on the market 
portfolio and the expected return on a risk free asset, (formally stated as E[rm] – E[rf]).   

Our approach to estimating the ERP is to examine the long run historic equity risk premium 
for our reference market (i.e. the market against which all our CAPM parameters are 
measured).  This suggests an ERP of 5.6%.  As Table C.3 shows, this is below other major 
equity markets, and the world average. 



 Appendix C
 

 
 

63

Table C.3 
Long Run Ex Post Equity Risk Premia 

 ERP relative to Bonds 
 Arithmetic Std. dev. 
Reference market   
UK 5.6% 16.7% 
Other   
France 7.1 21.6 
Germany 9.9 28.4 
USA 6.9% 19.9% 
World average1 6.7% n/a 
Source: LBS / ABN AMRO (2001)“Millennium Book II, 101 years of investment returns”.  The estimates are 
based on 100 years of data, with 1922/3 excluded for Germany where hyperinflation had a major impact on 
the risk premia and bills returned. (1) The countries included in this average are: Australia, Belgium, 
Canada, Denmark (from 1915), France, Germany, Ireland, Italy, Japan, Netherlands, Spain, Sweden, 
Switzerland (from 1911), UK and USA.  

C.7. Risk-Free Rate 

In theory the risk free asset should be an asset which displays zero covariance with the 
market portfolio, that is, an asset with a beta value of zero.  However, in practice, a riskless 
asset does not exist and instead we use the yield on government debt as the closest proxy to 
the return on a theoretical risk-free asset.  

The market for government debt in our relevant market, the UK, consists of wide number of 
debt instruments, differentiated by maturity and other debt characteristics (such as the 
coupon rate).  We also have access to present and historic yield data.   

Our preference is for spot rates on UK government bonds that capture the market’s most up-
to-date expectations on the returns to government debt, but taking a 3 month average to 
allow for very short-term market fluctuations.  We also select a maturity of 3 years (although 
we present the yield curve to show the possible range of values).  This maturity is in line 
with typical practice by European regulators estimating the WACC for utility industries. 

On this basis, our preferred measure of the nominal risk-free rate is equal to 5.2 per cent. 
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Table C.4 
Three Month Average Spot Rates- UK Govt Debt 

Issue date Maturity Date Coupon 3 month average Standard 
deviation 

04/1985 04/2005 9.5 5.17 0.07 
01/1985 09/2005 10.5 5.2 0.1 
05/1993 09/2006 7.75 5.26 0.07 
05/1986 11/2006 9.75 5.26 0.07 
07/1986 07/2007 8.5 5.28 0.07 
01/1997 12/2007 7.25 5.28 0.07 

Source:  NERA calculations from Bloomberg data 

C.8. Inflation Forecast 

Our inflation forecasts are based on Consensus Forecasts, which reflects an average of 
private sector and non-governmental expectations of inflation.  The appropriate timeframe 
for this parameter is the next three-year period, consistent with the term of our nominal risk-
free rate. 

As Table C.5 shows, the “Consensus” is forecasting an approximately constant inflation rate 
over the next price control period.  For the appropriate time period (from beginning of 2003 
to end 2005), the expected inflation rate is equal to 2.5 per cent. 

Table C.5 
UK Inflation Outlook 

 2003 2004 2005 2006 2007-2011 

UK 2.5 2.5 2.4 2.3 2.3 

Source: Consensus Forecasts: Global Outlook 2001-2001 

C.9. Taxation 

To derive a pre-tax cost of capital estimate from our observed post-tax estimate, we apply a 
statutory tax rate of 30 per cent.  

C.10. Conclusions 

Table C6 presents our best estimate of ECGD’s WACC.  Our analysis suggests that ECGD 
has a real pre-tax WACC of 11.0%.   
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Table C 6 
ECGD’s WACC 

Parameters Best estimate 

Cost of Equity  
Asset beta 0.8 
Risk free rate nominal 5.2% 
Equity market risk premium 5.6% 
Nominal post tax cost of equity 9.7% 
  
Other parameters  
Corporate tax rate 30 
Inflation 2.5% 
  
Post tax Cost of Equity Finance  
Nominal post tax cost of equity 9.7% 
Real post tax cost of equity 7.0% 
Pre tax WACC  
Nominal pre tax WACC  13.8% 
Real pre tax WACC  11.0% 
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