
January 11, 2011  

CDM Executive Board 
c/o UNFCCC Secretariat 
P.O. Box 260124 
D-53153 Bonn 
Germany 
 

Subject: Public inputs on the draft revision to the Guidelines on the Assessment of Investment 

Analysis 

Honorable Members of the CDM Executive Board, 

I welcome the opportunity to contribute to the development of a transparent guidance on the 

assessment of investment analysis. I understand that said guidance will be welcomed by DOEs and 

PPs alike in order to clarify the procedures, tools and best practice examples that are acceptable 

for the demonstration and assessment of additionality.   

Specifically, the purpose of these notes is to provide an example were at least one of the proposed 

default values for the benchmark analysis is significantly smaller than the values I obtained from 

the application of models/tools that are common-practice in financial analysis. I am concerned 

that a potentially large number of additional projects will be left out of the CDM, deterring 

investments that are highly needed in developing countries. 

Lastly, I would also like to submit the approach followed in these notes for consideration of the 

team that is working on the Draft “Tool to calculate the weighted average cost of capital (WACC)”, 

as the discussion on expected return on equity presented herein may also be useful for the 

purpose of determining the WACC. 

I will be glad to provide any further information and clarifications as necessary. 

Kind regards, 

 

 

 

Martín Rodríguez Marat 
CDM Advisor – Financial Specialist 

Geo Ingeniería, Ingenieros Consultores 
La Uruca – San José - Costa Rica 

 

       



Introduction: expected return on equity 

According to the Capital Asset Pricing Model (CAPM), expected return on equity is obtained as 

follows: 

(0.1) ( )e f j m fr r r r s     

 

where: 

re: Expected return on equity 

rf: Risk free investment in the same country where the project is located 

βj: Sectorial beta for the j sector 

rm: market return 

s: size premium (only applicable to projects from small companies, as discussed below).   

Each of the three terms in the above equation are discussed below. An example is provided in 

order to clarify the applicability of the procedure and to provide comparisons with the results 

given in the proposed default values for the expected return on equity. 

 

i) The risk free rate (rf)   

The first term on equation (0.1) is the risk free return applicable in the country where the project is 

being undertaken. The following aspects are expected from a risk free rate relevant for a specific 

project: 

i) The risk free rate should reflect the safest investment in the country. Although there may be 

exceptions, this is usually provided by government bonds. 

 

ii) The maturity of the risk free rate should be comparable to the one from the project. 

 

A recurrent problem in emergent countries, however, is that the maturity of government bonds is 

usually short-termed. For example, the results of the most recent competitive bids for long-term 

bonds from the Nicaraguan Ministry of Treasury and Public Credit are shown below1 on Table 1. 

The largest maturity available for these bonds is 5 years, corresponding to the public bid held on 

                                                           
1
 This and previous results may be obtained in http://www.bcn.gob.ni/index.php (direct link to file: 

http://www.bcn.gob.ni/titulos_valores/subastas/letras%20MHCP/Resultados/2009/resultadosBonos1.pdf )  

http://www.bcn.gob.ni/index.php
http://www.bcn.gob.ni/titulos_valores/subastas/letras%20MHCP/Resultados/2009/resultadosBonos1.pdf


April 22nd, 2009, which is considerably smaller than the 30-40 years of expected lifetime for 

projects like hydro power plants, wind farms, etc. Therefore, the problem is that a longer maturity 

government bond is required, but these are not available in many developing countries.  

 

Table 1 – Government bond returns 

 



A common approach used in finance2 consists in estimating a hypothetical government bond with 

longer maturity by observing the spread between two similar bonds (one from the host country 

and another from a country where long-maturity bonds are available) and then adding this spread 

to the long-term return from the country with available information. Typically, the country with 

more information is the United States. Thus, in our example: 
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where: 

 

rNI
5yr is the Nicaraguan interest rate for 5 year bonds denominated in US dollars (= 0.12; only one 

data point available) 

rUS
5yr is the US interest rate for 5 year bonds (average for over 4 years of latest available 

information is presented on the data sheet attached; this value equals 0.0369) 

ρ is the country risk premium 

 

Thus, the risk premium is obtained from the previous equation, resulting in: 
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Hence, we may obtain our (hypothetical) Nicaraguan 30 year maturity using the same approach3: 

(0.3) 30 30(1 ) (1 ) (1 )yr yr
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2
 The Ibbotson 2009 Valuation Yearbook states that: “Another international model in current use is the 

country-spread model. While it takes many forms, this model adds a country-specific spread to a cost of 

equity determined from more conventional means. Typically, a cost of equity is determined using U.S. data, 

then a spread is added to the cost of equity to „internationalize‟ it. Ideally, the spread is between the yield on 

dollar-denominated foreign bonds and the yield on the U.S. Treasury bond” (page 121). 

3
 It is important to remark  that this is a conservative approach, as we are assuming that the risk premium ρ  is 

constant, which is not likely the case in developing countries like Nicaragua (where the country risk premium 

could be higher for bonds with longer maturity) 



As rUS
30yr = 0.0454 (available in spreadsheet attached), then we have that rNI

30yr = 0.1291, which is 

our risk-free rate applicable for our example, i.e a 30 year maturity Nicaraguan bond. 

 

ii) Equity premium (rm - rf) and industry beta (βj) 

In order to estimate the equity risk premium, Ibbotson subtracts the arithmetic mean of 

government bond income return from the arithmetic mean of the stock market total return. 

Standard & Poor’s 500 (S&P 500) index is used as a proxy for market return4. The table below 

shows the equity risk premium obtained using this index.     

 

Excerpt 1 – Equity risk premium 

 

Source: Page 56 on Morningstar’s Ibbotson Stocks, Bonds, Bills and Inflation 2009 Valuation 

Yearbook 

 

On the other hand, betas measure a security’s (or a portfolio) sensitivity to the market as a whole, 

i.e. the change in the expected return for assets in industry j per unitary change in the market 

premium. Exhibited below are the statistics for companies classified under SIC Code 4911 for 2009 

from Morningstar’s Ibbotson 2009 Cost of Capital Yearbook, which shows a Large Composite 

                                                           
4
 “Widely regarded as the best single gauge of the U.S. equities market, this world-renowned index includes 

500 leading companies in leading industries of the U.S. economy. Although the S&P 500 focuses on the large 

cap segment of the market, with approximately 75% coverage of U.S. equities, it is also an ideal proxy for the 

total market” (Source: S&P 500 fact sheet, available at: 

 http://www2.standardandpoors.com/spf/pdf/index/SP_500_Factsheet.pdf ). 

http://www2.standardandpoors.com/spf/pdf/index/SP_500_Factsheet.pdf


Levered Adjusted Beta of 0.52 (on the right side at the bottom of the page). Notice that as the S&P 

500 (used for the equity premium) comprises large companies, a large composite beta has been 

used to maintain homogeneity in calculations. Likewise, levered beta was used as equity IRRs 

consider debt/interests cash flows (levered scenario). Notice that the higher beta reflects the fact 

that equity investors from levered companies demand higher returns since debt payments have 

priority over dividend payments.  

  

 

 



Excerpt 2 - Sectoral betas 

 

Source: Morningstar’s Ibbotson 2009 Cost of Capital Yearbook 



iii) Size premium (s) 

The table below (Table 7-2 from page 90 on Morningstar’s Ibbotson Stocks, Bonds, Bills and 

Inflation 2009 Valuation Yearbook) shows the largest company in each size-decile portfolio of the 

NYSE/AMEX/NASDAQ stock exchanges. Notice that a very large number of CDM projects falls 

within the smallest decile (number 10), as the value of the latter is less than 218 million5.  

 

Excerpt 3 - Company size in the main stock exchanges 

 

Source: Page 90 or Morningstar’s Ibbotson Stocks, Bonds, Bills and Inflation 2009 Valuation 

Yearbook 

 

Small-capitalization stocks are still considered riskier investments than large company stocks.  

Investors require an additional reward in the form of additional return, to take on the added risk 

of an investment in small-capitalization stock. Thus, a size premium for small-investment is added 

to the cost of equity determined by the Capital Asset Pricing Model (CAPM): 

  

                                                           
5
 Excerpt 4 below presents size premiums for bigger projects as well. 



“the capital asset pricing model (CAPM) does not fully account for the higher returns of small 

company stocks.  Table 7-5 shows the returns in excess of systematic risk over the past 82 years for 

each decile of the NYSE/AMEX/NASDAQ (...) This return in excess of that predicted by CAPM 

increases as one moves from the largest companies in decile 1 to the smallest in decile 10. The 

excess return is especially pronounced for microcap stocks (deciles 9-10). This size-related 

phenomenon has prompted a revision to the CAPM, which includes a size premium” (ibidem, page 

94).  

The Micro-capitalization size premium of 3.74% is exhibited in the lower right corner of Table 7-5, 

reproduced below.  

Excerpt 4 - Size premium for different project sizes 

 

Source:  Page 94 on Morningstar’s Ibbotson Stocks, Bonds, Bills and Inflation 2009 Valuation 

Yearbook 



Back to equation(0.1): conclusions, results and comparison  

Using our previous results for our Nicaraguan example, we obtain the following values: 

rf = rNI
30yr = 0.1291 

βj (rm – rf) = 0.52 x 0.0647 = 0.033644  

s = 0.0374  

and thus: 

re = 0.1291 + 0.033644 + 0.0374 = 0.200144 ≈ 20% 

 

The purpose of this example is to point out the significant difference between the results yielded 

by this approach (which is based on tools commonly used on financial analysis) and the proposed 

default values. While our result is a 20% benchmark, the default value proposed on Appendix A of 

the investment guidance for the benchmark analysis of a project in the Republic of Nicaragua is 

15.5%.  
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