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Estimating export credit subsidies
Chapter 6 discussed how the use of officially supported export credits could result in the provision of subsidised finance to exporters or buyers of the exported goods. This appendix describes methods researchers have used to estimate export credit subsidies.
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Net present value methods
Boyd (1982) and the OECD (2000) use a net present value method to estimate a subsidy rate. The subsidy rate is the subsidy amount expressed as a percentage of the value of the exports financed by an export credit agency (ECA). For a loan, the calculation requires estimating a ‘market’ rate of interest that would have been applied without intervention by the ECA and a lower, subsidised rate of interest provided by the ECA. The net present value calculation represents the value of the export credit, taking into account the lower rate provided by the ECA and converting it into a present value by discounting it by the market rate. 

Estimating the ‘market’ interest rate using the cost of capital rate as a proxy

Boyd (1982) estimated the subsidy rate on products offered by Eximbank –– the ECA in the United States. Boyd estimated that the subsidy rate for that ECA was at least 2 to 20 per cent for loans issued by the ECA in the period 1976 to 1980. 
Boyd estimated the present value of the direct benefit and cost of a loan. Using the terminology of Boyd (1982), the direct cost of a loan in year t is Ct. The direct cost is the amount of the loan.
The direct benefit of the loan is the future stream of payments the ECA will receive on this investment. The benefit stream is Bt = bt+1, bt+2, …, bt+n where b represents payments on the principal and interest on the loan and n is the maturity date (in years).
The present value of direct benefits is:
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 is the market discount rate, defined by Boyd (1982) as the risk-adjusted private market discount rate.

Boyd (1982) assumes that loans are repaid semi-annually, with [image: image5.png]


 denoting the delay in payments to the ECA as a proportion of the average maturity of loans and [image: image7.png]


 the average rate of interest on new loans. Under this method, the present value of direct benefits provided by the ECA can be written as:
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A key parameter to estimate using Boyd’s method is the market discount rate, [image: image10.png]


. Boyd (1982) states the market discount rate is the cost of capital rate that Eximbank would have faced had it been a private firm. It would have paid taxes, been required to earn a market-determined rate of return on its equity, and possibly borrow in corporate debt markets.

If the market value of a firm is denoted by [image: image12.png]


, and the firm is financed partly with debt ([image: image14.png]


) and partly with equity ([image: image16.png]
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, the firm will acquire assets up to the point where:
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 is the cost of equity capital, [image: image23.png]
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 is the corporate tax rate, and [image: image27.png]


 is the cost of debt to the firm.

Accordingly, determining the risk-adjusted private market discount rate requires estimation of the four elements of the above equation. The cost of borrowing, [image: image29.png]


, can be estimated using data on corporate bond yields, and [image: image31.png]


 can be determined from company tax rates.
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 requires a comparator group of firms that undertake similar activities to the ECA. Boyd (1982) used a sample of banks in the United States.

Boyd (1982) outlines two methods to estimate the cost of equity, [image: image37.png]


. One involves using the Capital Asset Pricing Model (CAPM), which requires a risk-free rate of interest, expected rate of return on a market portfolio, and company betas, where beta measures the extent to which a company’s stock returns move with those of the rest of the market. 

The second approach is to capitalise a stream of expected future dividends. If [image: image39.png]


 denotes current dividends per share, [image: image41.png]


 denotes the current share price, and [image: image43.png]E(g)



 is the future expected growth rate in dividends per share, the cost of equity capital can be written as:

[image: image44.png]=(Dp/P)+E(g)





[image: image46.png]E(g)



 is an expectation variable and a proxy of it is the geometric growth rate in dividends per share between the current year and four years prior. 

It is also necessary to estimate [image: image48.png]K=L/(E+L)



, and therefore, what the values of the ECA’s debt and equity would have been if it were a private corporation. The calculation for the market value of equity is based on the following formula:
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 is the profit reported by the ECA in a given year.

To estimate the market value of debt that the ECA would have carried had it been a commercial entity, the following equation is used:
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 is the interest expense reported in a particular year. 

The cost of borrowing, [image: image56.png]


, is estimated by corporate bond rates.
Once these variables are estimated, [image: image58.png]


can be determined and the subsidy can be estimated.
The method that Boyd (1982) used requires estimation of many variables –– in particular, the cost of equity requires either estimating a CAPM model or dividend growth model. Both of these models have many assumptions underlying them.
Boyd’s method only generates one market discount rate, in each year, applied across all loans. This method is not useful when examining the subsidy for different loans, with different risk levels. Chapter 6 showed that the risk of a facility such as a loan (measured by the EFIC risk score) can vary, and that facilities with higher risk should have a higher interest rate margin. Under Boyd’s approach, there is only one market discount rate used to discount all loans. This can over or underestimate the subsidy rate. In cases where two loans are priced with different interest rates, reflecting their different risk levels, the one with the higher interest rate margin would have a larger estimated subsidy rate and be biased upwards compared to the loan with lower risk (and lower interest rate margin). Thus Boyd’s method will not provide an accurate subsidy rate for the purposes of comparing the subsidy across different transactions.
Mapping of credit ratings to ‘market’ interest rates
The OECD (2000) examined the subsidy of some OECD countries. Thirteen countries were included in the analysis, although the study was restricted to agricultural exports. To generate the market rate of return (market interest rate), the study considered what the borrower in the country that received the exports would have paid (not what similar private sector providers would offer, as in the case of Boyd (1982)). This was done by evaluating the credit risk of the country that imported the agricultural export and assigning it a corresponding ‘market’ interest rate. A different market rate was obtained for different loans, depending on the country of export destination and its associated credit risk.

Similar to the approach of Boyd (1982), the OECD (2000) also used a net present value formula to estimate the subsidy rate.

Under the ‘Ohlin formula’ that was used the subsidy rate, S, is defined as:
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Where g is the interest rate that the ECA charges, r is the market interest rate, a is the number of repayments made per year, T is the term of the loan in years and G is the grace period in years. f is the initial fee paid from the borrower to the ECA expressed as a percentage of the value of the loan.

This formula, and other net present value formulas, can generate imprecise estimates of subsidy rates in some cases. For example, Yassin (1989) notes that if the market interest rate in the Ohlin formula is equivalent to the interest rate of the ECA (g = r) then the subsidy rate (excluding the initial fee) is zero, irrespective of the loan’s grace period or maturity. To obtain more accurate subsidy rate estimates in these cases Yassin (1989) provides a different method to estimate the subsidy rate. Unlike the Ohlin formula, Yassin’s method can more accurately estimate the subsidy rate for bullet loans (that is, where the grace period is the same as the term of the loan, or T = G) and generates non-zero subsidy rate estimates when the subsidised rate (g) and market rate (r) are the same, but other terms differ.

To estimate the market interest rate using the Ohlin formula, the OECD (2000) drew on an earlier paper that mapped credit ratings to interest rates. To convert a credit rating to an interest rate, the first step was to convert credit ratings (from Moody’s and Standard & Poor’s) into ordinal rankings. For example, AAA = 1, AA+ = 2, A2 = 6. A regression is then specified to derive a relationship between credit ratings and contemporaneous interest rates. It also controls for tenor, currency and other factors.
Under this method interest rates vary according to risk, meaning a more accurate relationship between price and risk is estimated, compared to having one interest rate across all risk classes (as is the case with Boyd’s cost of capital calculation).

Although there are some data limitations with this analysis (for example, missing data for some observations) the authors maintain confidence in the method to map interest rates and credit ratings. (The r-squared for the regression is 82 per cent). An important caveat, however, is that the method assumes that credit rating agencies’ valuations of sovereign credit risk is accurate:
The interest rate estimates are intended to be as accurate as possible and as complete as required for the purposes of the present study. However, there are legitimate arguments that the interest rates allow an additional element of error beyond the survey data … First, they are derived from an estimated contemporaneous relationship between credit ratings and interest rates. The original credit ratings may contain errors and the estimated link also has statistical errors although, as already discussed, the original study reports good statistics of fit. (OECD 2000, p. 48)
The study found the overall subsidy rate across the thirteen countries to be less than four per cent. The United States had the highest subsidy rate (6.6 per cent), and contributed to the majority of distortion in agricultural exports. Other countries, including Australia, had lower estimated subsidy rates.

The authors undertook sensitivity analysis to examine how the subsidy rate would change if the estimated market interest rate was different. An increase in the market interest rate of one per cent led to an increase in the overall subsidy rate from 2.6 to 3.5 per cent. The small change reflects that the analysis was restricted to agricultural sector export credits, which have a short tenor compared to exports from other industries. The majority (55 per cent) of export credits used in the analysis had a tenor of less than one year. The estimated subsidy rate increases as the tenor of an export credit increases, all else equal.
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Other methods
Pricing that reflects full economic costs of provision

NERA (2003) reviewed the UK’s Export Credits Guarantee Department (ECGD) and found it provided a subsidy because its pricing model did not allow for a cost of capital:
 … 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. (NERA 2003, p. ii)
Therefore, to estimate the subsidy, NERA required an estimate of the cost of capital amount and cost of capital rate. NERA considered two approaches to determine the cost of capital rate, by comparing the rate of return from:
· private sector providers that provide similar products to those of ECGD
· other government organisations –– because ECGD is government-owned and should earn a rate of return that the UK Government requires for public-owned entities.
The UK Government requires that the rate of return on capital for public-owned entities be no less than 8 per cent (NERA 2003). Alternatively, the cost of capital rate is estimated by NERA to be 11 per cent pre-tax real if it was assumed that ECGD operates as a private sector provider. To estimate the private sector cost of capital rate, a CAPM equation was used to estimate the return on equity for insurance companies in the United Kingdom. This approach is one of the two methods Boyd (1982) used to estimate the cost of equity.
With a cost of capital rate determined, the authors then require an estimate of the capital amount required for unexpected losses. A value-at-risk portfolio pricing approach is used. This approach assumes there is some covariance between the return of one transaction and the rest of the portfolio. The higher the covariance (less diversified the risk of the portfolio) the greater the required capital amount.
With a cost of capital estimated, NERA requires the expected loss and administration charge to determine an ‘ideal price’ that ECGD should charge. The difference between the ‘ideal price’ and the price ECGD charges is the estimated subsidy.

To estimate expected losses, NERA used ECGD’s own pricing model:
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. (NERA 2003, p. iv)
This method requires estimating a cost of capital rate (if it is assumed that an ECA should earn a return comparable to private sector providers). As noted above, this could be done using a CAPM model, which requires various assumptions. The method also requires that inputs in the pricing model (including default probabilities) are accurate, in order to correctly estimate the ‘ideal’ price.
Option pricing of export credit guarantees
Dahl et al. (1995) evaluated the price of export credit guarantees using an option pricing model. The study was applied to US agricultural commodities and compared the export credit program features for credit guarantees of the United States to those of other, competing countries, including Canada, France and Australia.
The authors used the Black-Scholes option pricing model to estimate the value of a credit guarantee. That model provides an estimate of a ‘fair market value’ of the guarantee if it were traded on an organised exchange, and is comparable to the ‘actuarially fair’ premium an insurer (importer or US bank) would pay for the guarantee.

The Black-Scholes option model assumes that the value of the credit guarantee is a function of the term of the loan guarantee, the guarantee price, and current value of the asset. The model can also be extended to allow for coverage of freight and insurance and exchange rate guarantees.

The paper did not aim to estimate a subsidy, but it could be inferred from the results. The authors concluded that the overall subsidy was about 13 per cent (aggregated across all countries), but noted the estimate is sensitive to critical variables that were unobtainable. For example, the default risk of the importer is represented by the volatility or price level of the underlying asset, which is the letter of credit. The authors found that ‘changes in either the volatility or price level of the letter of credit, within the range examined, has a dramatic impact on the value of credit guarantees’ (Dahl et al. 1995, p. 12), highlighting the importance of correctly estimating default probabilities in order to price export credit guarantees accurately.
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