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,

| welcome the opportunity to contribute to the development of a transparent guidance on the
assessment of investment analysis. | 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 | obtained from
the application of models/tools that are common-practice in financial analysis. | 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, | 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.

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

Kind regards,

~ Martin Ro/driguez Marat
CDM Advisor — Financial Specialist
Geo Ingenieria, Ingenieros Consultores
La Uruca — San José - Costa Rica
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Introduction: expected return on equity

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

(0.1) =r +p(r,—r)+s

where:

r.: Expected return on equity

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

Bij: 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 (ry)

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 below" on Table 1.
The largest maturity available for these bonds is 5 years, corresponding to the public bid held on

! 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 22™ 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

- v,
CL:
e om -
Ministerio de Hacienda y Crédito Publico
Tesoreria General de la Repiiblica
RESULTADOS DE SUBASTAS COMPETITIVA DE BONOS"
2009
Millones de Délares
= o - e P_Ia =0 Dias al Posturas Monto pl;.roecrir.;e(llgl:} Re.lr::!i:lideitt_l
Nimero de Subasta Fecha Codigo ISIN Codigo de Emision Orlg-]mal Vencimiento Aceptadas Adjudicado  Ponderado {%0) Promedio
(Afias) Adjudicado :3!“:?’::5
ljudicada
STVGE-14-01-09 14-Ene-09 | NIMHCPOBOOG4 MHCP-B-02-07-11 3 837 3 0.03 99.124% 10.401%
STVGE-21-01-09 21-Ene-09 NIMHCPOBOOE4 MHCP-B-02-07-11 3 8s0 4 0.04 99.109% 10.414%
STVGE-28-01-09 28-Ene-09 NIMHCPOBOOE4 MHCP-B-02-07-11 3 BE3 2 0.02 99.201% 10.375%
SUBTOTAL EMERO Q 0.09
STVGE-004-200% 04-Feb-0% | NIMHCPOBOOG4 MHCP-B-02-07-11 3 876 3 0.03 99.262% 10.350%
STVGE-005-2009 11-Feb-0% NIMHCPOBOOE4 MHCP-B-02-07-11 3 869 4 0.04 99.293% 10.340%
STVGE-006-2009 18-Feb-0% | NIMHCPOBOOG4 MHCP-B-02-07-11 3 862 4 0.04 99.332% 10.325%
STVGE-007-2009 %/ 25-Feb-0% NIMHCPOBOOE4 MHCP-B-02-07-11 3 855 0 0.00 0.000% 0.000%
SUBTOTAL FEEREROD 11 0.11
STVGE-008-2009 11-Mar-09 | NIMHCPOBOODG4 MHCP-B-02-07-11 3 841 3 0.27 98.120% 10.945%
STVGE-005-2009 25-Mar-09 NIMHCPOBOOE4 MHCP-B-02-07-11 3 827 0 0.00 0.000% 0.000%
SUBTOTAL MARZO 3 0.27
STVGE-010-2009 01-Abr-09 | NIMHCPOBOOG4 MHCP-B-02-07-11 3 820 1 0.40 98.071% 11.000%
STVGE-011-2009 22-Abr-09 NIMHCPOBOOTS MHCP-B-25-10-13 5 1645 1 1.50 93.207% 12.000% I
SUBTOTAL ABRIL 2 T.00
STVGE-012-2009 | 06-May-09 | NIMHCPOBODGS | MHCP-B-02-07-11 | 3 | 785 2 0.02 98.195% | 10.975%
SUBTOTAL MAYOD 2 0.02
SVGD-012-2009 | 29-Jul-09 | NIMHCPOBOOS2 | MHCP-B-20-07-12 | 3 | 1085 1 0.20 97.533% | 11.000%
SUBTOTAL JULIO 1 0.80
VGD-014-2005 &/ | 12-Ago-08 | NIMHCPOBOOS3 | MHCP-B-20-07-12 3 1071 0 0.00 0.000% 0.000%
SVGD-015-2009 %/ 26-Ago-09 NIMHCPOBOOS2 MHCP-B-20-07-12 3 1057 0 0.00 0.000% 0.000%
SUBTOTAL AGOSTO o 0.00
SVGED-015-2009 09-52p-09 | NIMHCPOBOOS2 MHCP-B-20-07-12 3 1043 4 0.04 98.812% 10.500%
SVGD-017-200% 23-Sep-09 NIMHCPOBOOS2 MHCP-B-20-07-12 3 1025 3 1.52 99.412% 10.253%
SUBTOTAL SEPTIEMERE 7 1.56
SVGED-018-2009 07-0ct-09 | NIMHCPOBODS2 MHCP-B-20-07-12 3 1015 3 0.03 98.835% 10.500%
SVGD-015-200% 21-0ct-09 NIMHCPOBOOS2 MHCP-B-20-07-12 3 1001 4 0.04 98.850% 10.500%
SVGF-020-2002 28-0ct-09 | NIMHCPOBOOGE4 MHCP-B-02-07-11 3 510 4 0.04 100.000% 10.003%
SUBTOTAL OCTUBRE 11 0.11
SVGD-021-200% 04-Nov-09 NIMHCPOBOOS2 MHCP-B-20-07-12 3 587 3 0.03 99.778% 10.100%
SVGF-022-2009 18-Nov-0% NIMHCPOBOOTS MHCP-B-25-10-13 5 1435 o 0.00 0.000% 0.000%
SUBTOTAL NOVIEMBRE 3 0.03
MHCP-B-02-07-11
MHCP-B-25-10-13
MHCP-B-20-07-12
Total 49 4.89
1/ : Titulos denominados en Délares y pagaderos en Cérdobas al Tipo de Cambio Oficial.
2/ :No se presentaron ofertas a esta subasta.




A common approach used in finance? 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:

(0.2) A+ =0+1) -+ p)
where:

ra”" is the Nicaraguan interest rate for 5 year bonds denominated in US dollars (= 0.12; only one
data point available)

Syr

rys” 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)

pis the country risk premium

Thus, the risk premium is obtained from the previous equation, resulting in:

1 r5yr
1+p=""TN__10801
1+15

Hence, we may obtain our (hypothetical) Nicaraguan 30 year maturity using the same approach’:

(0.3) @+ ) =@+1e") -1+ p)

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).

* It is important to remark that this is a conservative approach, as we are assuming that the risk premium p 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 rys”" = 0.0454 (available in spreadsheet attached), then we have that ™" = 0.1291, which is
our risk-free rate applicable for our example, i.e a 30 year maturity Nicaraguan bond.

ii) Equity premium (I, - I1) and industry beta (;)

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 return®. The table below
shows the equity risk premium obtained using this index.

Excerpt 1 — Equity risk premium

Tabla §-1: Equity Risk Premium with Different Market Indices

Equity Risk Pramia
Long- fntermediate-  Short-
Horizon (%) Horizon (%) Herizon (%)

S&P 500 N ‘ bS5 192

N L B, LN N R P LA AR

4adairresarmansnnarasnp

Total Valug-Weighted NYSE 626 6.73 771

N HATTralEsE VR ArArLLASsAEALEE L ILLE =k L L L R P P PP e

NYSE Deciles 1—2 580 6.27 724

Data from 1926-2009.

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

* “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://www?2.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

Statistics For SIC Code 4911

Electric Services

This Industry Comprizes 46 Companies

Industry Descrigtion

Establishmants engaged in the genaration, transmission,
and/or distribution of abectric enengy for sale.

SIC vs. S&P 500 for Last 10 Years (%)

™ SIC Composite ™ S&F 500
BN - - ———m — e m o=
MY - - —— — - — - ——— o
B0 - - ———— - ———— -
1000 - - ----- -
500 - DO _ -
0.oo
Awg Retum Sul Deviation
Annualized Statistics for Last 10 Years (%)
Mg Retum St Dewiation
S&P 500 118 16.52
SIC Composite 1236 19.47
Large Composita 1356 047
Small Composita 1658 249
Growth Over Last 5 Years (%)
Met Operating Met
Sales Income  Income
Median 515 243 539
SIC Composite 481 477 a7
Large Composita 816 b.0g 6529
Small Compasita 944 454 16.64
Margins %]
Dipeseting Margin
Latest E-Year Avg Latest
Median 2604 2473 176
SIC Composite 2348 2385 675
Large Composita 2415 2428 T.04
Small Compasita 15.09 1635 551
Equity Valuation Ratios (Muliiples|
Frica/Eamings
Latest E-Yiear Avg Latest
Median 1385 13E2 1.%
SIC Composite 1426 1629 1.06
Large Composita 16.74 2008 158
Small Compasita 1661 1261 1.3
Growih Rates (%) Cost of Equity Capital (%)
Arlysts' CAPM
Extimata CAPM 4 Sira Prem
Median 583 B1z 878
SIC Composite 602 TE3 163
Large Composita B.10 74 14
Small Composita 113 TR4 1158

Data through September 2009

Sales |million3) Total Capital (million3}
Total 306153 Toswl 5105
Mueraga [ Avaraga 124183
Three Largest Companies Three Largest Companies
CONSTELLATION ENERGY GRP INC 198182 EXELON CORP 46545
EXELDMN CORP 18,8500 SOUTHERN CO A4 ET30
SOUTHERN CO 171270 DOMINION RESOURCES INC w2737
Three Smallest Companies Three Smallest Companies
POWERSECURE INTL INC 1354 MAINE & MARITIMES CORP 937
MAINE & MARITIMES CORP 463 AMEN PROPERTIES INC 158
AMEN PROPERTIES INC 45  COMMERCE ENERGY GROUP INC 01
Mumber of Companies & Total Capital (billiong)
SEP Dabt Aating Lame Cap Mid Cap Low Cap Micm Cap Totals
AAA AR A ] i 0 [1] 5 (companies)
1178 11 0o 0.0 1288 (capital)
BEB 10 1 7 0 ]
2732 1062 1E6.1 0.0 3965
BEETITTT D T i 1 [
16.7 134 108 04 414
Not Rated 1] 0 ] 5 1
0o 00 45 08 53
Totals I} LY T [] I
4077 1307 a5 12 5711
Compound Annual Equity Retum (%) ‘Sales, Income & Market Capitalization |billionS|
& ¥ears 10 Years Dperating Met Equity Dt
75th Percantile a5h 204 Seles Income Income  Capital Capital
Median 476 569  Cument Yr. 3062 na my o g 2764
Z5th Percentile 104 355 last¥r. 2658 G8.8 m0 399 476
SIC Compasite a.00 1060 2. Ago pars:] 673 199 3995 2482
Large Composita 248 77T 3Yrs Ago 2647 61.2 1682 3H19 ara
Small Composite 1540 1400 4% Ago 477 58.7 185 3322 2388
Capital Structure Ratios %] Distribution of Sales & Total Capital (millions|
Distribution of Sales Total Capitzl
Dabt/Total Capital Debt/MV Equity Latest 5-Yaar Awg Latest 5-¥aar fvg
Latest  E-Yaarfwg latest  SYesrAwg  S0th Percantile 145340 138902 30E735 196997
51.14 4873 10468 87.1  7hth Percantila 129586 104154 195873 NANE
45.40 4743 9380 73N Median 35386 Jaas 724 12985
.04 Rt 6961 5339 Z5th Percentile 11585 T0eE4 215 22918
459 4057 8486 B375  10th Percantile 3536 869 4364 3853
Mt Margin Asset Tumower Retum on Inv. Cap. Aetum an Assets Return om Eguity
E-¥aar Mg Latest  5-Year Avg Latest SYaar fng latest  E-Yeardwg Latest 5-¥ear g
112 ma7 3758 351 ) 171 262 131 123
740 436 4013 373 402 278 25 m G6.02
966 4503 4295 449 518 3.24 e 588 5.54
40 5154 5373 374 37 2497 230 6.02 458
Dividend Yield
Merkat/Book Frice/Zales Frice,/Cash Aow Prica/'Operating Income [% of Prical
5-Year vy Latest  5-Year Avy Latest S-Yaar Avg Letest 5 Year Avg Letest 5-¥ear g
124 102 0.56 NMF NME 4% 4.3 461 369
132 036 123 NMF 8160 410 h14 4.76 358
187 1.18 156 NMF 167.15 488 B.42 4.76 355
13 0| (k] B 3086 £.D6 B&7 143 248
Weighted Average Cost of Capital (%) Betas
Levered Unlevered
3-Factor Dizcounted Cash Flow CAPM 3-Factor Dizcounted Cash Flow Faw Adjusted Adjusted
Famz-French 1-Stage 3-Rage CAPM 4 Size Pram Fama-Franch 1-Stage 3-5tege Beta Heta Bate
175 10.68 9.50 189 2.3 173 5.2 9.84 .63 0E2 0.29
639 633 10,10 167 167 733 658 9.00 0.56 [LEE 035
650 B34 970 146 146 B6.91 687 8.5 0.51 @ 0.36
872 E1B aan 473 1.0z Bg7 172 938 062 B.EQ 038

2009 Ibbotson® Cost of Capital Yearbook ©2009: Data through September 2009

Morningstar, Inc.

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 million>.

Excerpt 3 - Company size in the main stock exchanges

Tahle 7-2: Size-Decile Portfolios of the NYSE/AMEX/NASDAQ,
Largest Company and Its Market Capitalization by Decile

Recent Markel

Capitalization
Becile {in Thousands) Company Nama
FLOMS o NOOBETEI8 e EXKOD Mot Corp,
2 e SBSIBBT e Waste Management fnc. Dl
3 A...7 359 2?1ﬁ9"3”t Energy Ing. .
L - - O 1 - .Y B
5 oo 21808 FaMly Dollar Stores inc. ..ﬁ..;l.jﬂj
6 4 1 B"B St ... Baly TEC““”*DQ"*S “‘3 |
T e W13 Tomplg Inland I,
B e 138 Kranos Worldwide e,
g . 853256 e WS € 5’“‘“’ *”C
10-Smattest ' 218533 | Beazer Homes USA Inc.
Sourre: Calculated {or Derived) based on data from CRSP US Stack Database and CRSP US Indices Database ©2009 Center for
Hesearch in Secutity Prices {CRSP®), The University of Chicago Beoth School of Business. Used with permission,
Market capitalizatien and nama of (argast company in gach decile as of September 30, 2008.

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

Tahle 7-5: Size-Oetile Portfolios of the NYSE/AMEX/NASDAQ
Long-Term Retuins in Excess of CAPM

Arual CAFRY Sire
Adithye figtern Ratuin Premimm
metic inExcess  inExcess  (Aetem in
Meen  of fliskless  of Biskdess  Excess of
Fewm  RAate™" Rate" CAR

Dece Bomt g% i) st (%}
“lergest 091 07 556 58 -0.36

2 103 1251 731 BES 0
3 (LT S A A

4 102 1345 826 728 097

10Smatlest 141 2013 1493 912 E@1
MidCap. 35 112 1347 B18 724 004

ariiarnan e TR P B B 4 b e

lowlap 58 122 1AB6 968 j@ 174

Micro-Cap, 8-100 1368 1772 12.57 879 C374)

Datg from 1826-2008,
*Batas are estimated from manthly returns in excess of the H-day US. Tressury bill
{otal return, January 1926-December 2004,

**Higtorical riskless rate evasured by 1hs B3-year adthmaric mean incoma return
component af Mepear gavernment fonds {5,200

"Caleelzted ik the context of tha CAPM by madiiphing the equity rsk premium by
bata. The equity risk premium = entimatad by the asitfumetic megn total reten of
the 5&F BE1H{11.67 percent] minus the a:ithmebic meat intome i comporant
ol Z0-ysar govemmen bonds (520 parcent] from 18262008,

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:
re=ry>" =0.1291

Bi (rm —17) = 0.52 x 0.0647 = 0.033644

s=0.0374

and thus:

r.=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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