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Biomass/Hydro Taxonomy tor Developil:g Countries 

ODder the terms- ot ret'erea.c* ot contract CLT/ 83-139, a taxonoiz:;r is to be 

prepared based on the t'ollowiDg: 

1 • Potential for eydro-e lectric power; 

2. Potontial tor biomass energy; 

3. Distillgu:bhes between those vh!ch currently do and those which 

do cot have t'uelwood problem; 

ll. Det'1nes current situation with regard to oil rela-eive to 

commercial t'uel demand by indicating percentage ot imports 

or identification as an exporter 

'lhe taxonomy is presented in Table 1. 

Potential hydroelectric resources a•-e indicated on the hori::outal. axis 

and theoret1.cal biomass re~.,urces on the vertical axis. Countrieu with a 

fUelwood problem are marked nth an asterisk. Within each category, 

countries are grouped according to whether they :ire net energy (in practice 

al.l) expar,:ers or importers. The 1.mporte~ are turther disaggregated into 

three catf:gories--countries where energy imports account _from 0 to 25 

percent, 26 tu 75 percent, and over 76 ~ercent or total commercial energy 

consumption. 

Tabla 2 gives the data ui-on which the taxoncmy is based, plus additiocal 

information on fossil fuel reserTes awi oil import i>iil,:,, ili\oll.£\U.ug iieW...lliril 

not;es oir the sources and derivation ot the da~. The toll.owing should be 

bourne 111 mind 1n interpretating the data. 

1 • The list ot countM.es cboun are those de~ined by the World Bank as 

low incOIM and middle 1.nc01M economies in, tor ex.ample, the \lorld Developunt 

Report Series. (These exclude high income oil .axporters, industrial 1111.rket 

eoollOllies, and con-markfllt industrial economies). out or a total or 96 1011 

and middle income economies (see table 2), data are available for the 67 

mppearing i.n table 1 • 
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2. Both hydroeleti"ic am biomass resouces ~ expressed (in tons oil 

equivalent per capita) 011 an annualized output basis. that i:s, the data are 

119a:sures or production which could be yielded by the resource ba:se. 

3. Tbe-resourcecoacepts under~ the·ammallzed p~uction. data in 

table 1 are rather ditf'erellt. The. hydro data are ba:sed on installed and 

installable capacity. The biomas~ data are a measure or the potential ezt.ergy 

that might be extracted troaL amual rarest grovtb. am crop and animal wutes, 

aid are, in concept, more theoretical than the hydro estim.tes. In neither 

case is aconomic feasibility taken into account (although the hydro estilllates 

tb, or course, include already i:lstalled capacity). For intormatio11, data on 

t.otal t'ossil t"Uels and oil proven reserves are given in table 2. Rote that 

these reserves are proven and not potential or theoretical as in the case or 

eydro and biomass. 

ll. A ruelvood problem country 1.s defined as a ccuntry in which es~illlated 

amual co11SUJ11Ption or tuelwood could c.ot be sustained through the end or the 

century without damage to the ecology. The estimated annual consumption is 

based on income level such that estimated co11Sumption tails as GNP per capita 

rt.ses. Countries above a certain per cap~ta level or income ($900 U.S.) are 

8S3umed, because or their relatively high level or incom, not to have a 

tuelwood problem. For 1nt'ormat1on. data on GNP per capita is given in table 

2. 

5. Table 1 data on illpor-t dependency relates !mports or total energy to 

electricity-tor this purpose t"Uelwood is not considered a commercial source 

ot energy). VirtuaUy all imported energy consists or oil. ··For intorm.tion, 

table 2 contains data on countries .. oil bills expressed u the .alu• .Jt oil 

imports a:s a percentage o~ total merchandise exports. the pre-1980 data 

(usually 1978 or 1979) are actuals. The 1980 da~ are estimates 1n which the 

actual results der1.Ted tram countries tor which data are ava:.i.lable are 

extrapolated to countries ror which poac-197? data are still not avaU.able. 

'lh• countries are categorized according to their b7c;lro and biomass 
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resource endOVll18nts. In the case or hydro the three categories are: 

1. under 0.25 tons oil equivalent per capita anuaUzed production 

2. between 0 .26 toe and 1 • 1 toe 

3. over 1 • 1 toe 

For biomass the categories are: 

1. under 0 .5 toe per capita annualized yield 

2. between 0.6 and 2.0 toe 

3. over z.o toe 

Tables 3 and Ji give the frequency distributions ror hydro a.ad biomass. 

'Dlese indicated in both cases some discontinuity at th& top end or the range 

lhich sugge~ted the cut-ot'r points or Z toe per capita ror biom.us and 1. 1 

toe ror hydro. At the lower end ~r the range there was no clear division aad 

the cut-otr points were established arbitrarily at 0.5 for biomass and 0.25 

tor hydro. As a p<>int or ret'erence total C:l.e. commercial plus traditional) 

energy consumption per capita in a wide racge or developing countries is 

around 0 .5 toe annually C the Latin .American countries are substantiall.y 

higher at abcut 1 toe). The upper bound of the lower biomass category 

therefore 1s set at about curroent per capita annual coosumptio~ of all 

energy. The electricity 1s lower Cat .25 toe) although this would be 

substantially above present rates or electricity consumption (perhap~ about 

0.05 toe a year). The three cateir;ories should therefore not be automatical.11 

equated to low, medium and high on an absolute basis because even the "low" 

countries possess substantial resources as defined here. FUrthermore, 

absence or data may 1.m(Jly low resources, so that the countries not included 

. here, because or lack or data, may in reality be the truly resource poor 

countries. 

This taxonomy does not lead itselt to strong conclusions, but some 

interesting points emerge. 

1. Most countries (all but 10 out or the tot.al 67) are clustered 1n two 

categories or resource endowment. This clustering ~ due to the tact that 

per capita biomass and hydro-potential are ta ~~ extent influenced by the 

same factors, including land area, climatic zone and population. Few 

aountri•.3 have a high potential !or one with a low potential ror the other. 

2. These two categories are "lov" and "medium" resource endowment. 
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Holllever, it must be again emphasized that even the low categories are quite 

high 111 tenu or current consumption level:s. llmost all these countries have 

significant potential tor biomass and hydro devel~pment, although cost and 

other !actors nee<\ to be taken into account before a more ~alistic 

assessment or development potential can be made. 

3. Fuelwood problems are widespread and distributed over all categories, 

including those with high biomass potential. This emphasizes the gap between 

the actual and the potential biomass situation and suggests that strocg 

ettorts will be needed to achieve this potential. 

11. Many or these countries (36 out of' 67) have extremely high rates 

Cover 75 percent) or oil import dependency. These highJ.3' blport dependent 

countries are also distributed throughout tbe nine categories. 'l'hes• 

countries could benefit considerably f'rom. the development or illdigenous 

resources. 

s. Most or these countries are very poor. Only 22 (those undorlil1ed) 

out or 67 have per capita a1111ual incomes or over about $900. ~st are 

already heavily dependent on biomass and could benerit directly trcm 

increased supplies as long as costs did c.ot rise sharply.' The major 

development of hydro resources could be constrailled by low incomes unless 

electricity intensive industr:!.es geared tor export can bg attracted. 
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Und 0 25 0 26 1 1 er . . - . Over 1 1 

lllll!!!rtS 26-75% Impgrts 0-25% Iml!!!r .. s 75-100% lml!!!rts 76-100% I ·!fer enern O:J?!!rters 

" ·Afghanistan* •Je Bangladesh* Viet Nam* ltenya* Liberia* 
.5 0 Al~•ria Chana* Niger* Nepal* 

Egypt* Pakistan* Imports 26-50% St!llegal* 
Iran l•ports 76-100% £hlli. 

Sierra I-•* 
Indonesia* Uganda* 
M'um* El Salvador* Upper Volta* 
Syria c.uat-la_ 

0-25% ltorea 1 llep. of 
I!J!2rtS Leaotbo* 
India* Kalavi.* 

Mali* 
Morocco* 
Philippillea* 
Sri Laab* 
Thailand* 
rogo* 

22 • 2 

Net e!9!2rurs Im(!!!rt"' 76-100% Net uportera hlJ?!!rts 26-50% lllet exponera 

Malaysia Benill* Caaeroon* .lillil Zaj,re* 
Mexico Zubia* I 

I 
60, 
.o ImJ?!!rts 

Ethiopia* 
Somalia* 

0-25% 

~u1!111I* 
Mozambique* lmpo-rts 76-100% Import a 76-100% 
l!!ll. 

ve ti 
2 .I 

Mada&UC'&r* 
l Zillbcb-* .!!!w!l.~ Cbad* 

I !!ports 0-25% Cott;• ltsa 
Imports 26-75% Cvillu* 

Anentilla iloaduraa* 
!~ luma* Ivoa S:211s; 

9i! l!!!llz ll :!fauriUnia* 
Ricaragu.a 
!!!!!!! 
Sudan* 

7 Tuzania* 20 2 

!iet exoorte-rs Imports 76-100% Net e:porters 

Angola* lllu:Yi.!:. Ioli via 

ll:Dii.Yi:r: Con!!! 1 P. ll1 * 

I•J?!!rts 76-100* 
Central African 

'l 3 Reoublir.* 3 

Total 29 31 7 

*Country has an actual or potlintial fuelVcK-d probl-. Based on World luk, Energy 1D the Developing Countries 
(Waahin1ron, D.C., Wo~ld lank, 1980), ~· •• 

Notes and sources: llydroelectric potential i• estimated aa th• anaual ciergy potential per capita uad•r 
condition• of average flav fro. illstall-.! and installable capacit7, u".Uu.d twelve hours daily. A couutry is 
defined as having a lav hydro potntial if ru capita potential is laH tha 0.25 toa and a hi1n potential if 
par capita potential exceeds 1.1 toe. Adapted fro. the World lank, !nerv 1D the Developing Countries (Waahin1ton, 
o.c., Worl~ lank, 1980), p. 96. 

Theoretical biomass resource potential ia aa astiaata of U1Dual energy fro. the tl.eoretical incr..-ntal 1ravth 
of foreats plus enar1y fro. .iusiaal vastas and crop ruiduiia. A c-try is defined u haYiD& a lav bic.aH 
potential if per capita potmtial 1a l•H that 0.50 toe and a hi1h potential if per capita potential 1a areatar 
than 2.0 toe. Based 011 Dunurlq. et al. !nergI Stcau11~ for Developin1 C-tries (Johna Bopkills Ullivardty 
Pra•• for Raaourc•s for the Fucure, Jaltimora, 1981), pp. 173-177. 

Mat energy imporu a• a percent of total ccmeumptioa of c-rcial fuels is 1980 data from the Un1ted llaciona, 
1980 Yearbook of World En•r11 Statiatics (Nev York, United Nations, 1981). 

Countries with 1910 per capita Cln' of t900 aad ovar ara underlined. 

Total 

32 -

29 

6 

57 
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Tab:..e z. Cowntry Energy Data J 
-----~---------------------------------------------------------------------------------------------

Per capita Per capita 
reserves proven re1erwe1 

toe toe Yalu• of not oll 

;;\;~ii;i---~~;:-
-iii ____ Of __ h•porta as i 

Per ca:tlt• total ••Ports Not energy l•porto 
lhglonl G~P Hydro- retlcal PouU ohleh 

-----------------
•• i of co••erclal ,ueloeod 

Ctwntry (1910 U.S.,) eltctrlc 8lo•a•t Fuel 011 pre-1980 1980 energy con•u•ptltn Probl•• 

-----------------------------------------------------r~-----------------------------------·-------------------------------------

Africa: 

Angol11 uo o.so z. 61 21.Zl 23.06 -49.4 -49.4 -415.4 Ytl 
lhnln llO 0.20 o. az - - 53.3 106.' 100.0 Y•• 
81.1rundl zoo n.a. 0.11 - - 13.5 Z6.9 96.5 )IOI 
C;aaeroon 670 1.os l.02 6.12 2.41 -11.6 -11.6 - "·' yet 
Central 

Afrlc11n l•P• 300 z.15 z. 93 - - l.9 3.l 9z.9 yea 
Chad 120 0.30 1.39 - - 30.1 ''·' 100.0 )IOt ) Congo, P.1. 900 z.zz 4.06 80.15 ]8.53 -50.Z -50.Z •ZZ1•9 yes 
E thlopla 140 a.11 o. Tl - - Zl.l 4Z.6 94.5 , .. 
Ghan• 420 0.06 0.34 0.21 0.01 17.4 34.7 35.1 , .. 

) Guinea 290 0.46 0.90 - - - - 91.1 , .. 
Ivory Coast 1153 0.01 0.61 - s.16 6.4 u.s 11.1 no 
K•""'" 420 0. )4 O.Z9 - - 18.0 36.0 96.I ., .. 

) · Lesotho 420 Q.14 C.36 - - - - 100.0 yes 
l.iberh 5H 1. 30 o. 311 - - 11. "'. 34.1 96.Z yes 
Had11ga1car 350 2 .114 o. 811 - - 14.8 zt.s 19.6 ,. .. 
-Mala•1 230 ll.01 o. 37 - - 25.0 so.a 91.0 yes 
Mall 190 !I. 21 0.36 - - 22.1 45.4 97.z , .. 
Hawrlt11nia 40 o.o o.ao - - - - 100.0 yes 
Hoza•blQwe ZlO 11.]6 1.36 - - - - - n.a yes ) 

Niger llO 0.11 0. 48 - - 10.9 21.1 100.0 Y•• 
Nig•ria 1010 0.01 0.19 44.44 31.17 -81. I -n.1 -1n.1 yes 
R•anda zoo "··· 0.10 - - 13.9 Zl.9 79.2 yes 
Senegal 450 0.10 o.45 - - 26.6 26.6 100.Q yes 
Sierra Leone 280 o.34 o. u - - 15.8 31. 7 100.Q ,, .. 
Soaalia n.a. o.oz 0.59 - - 15.0 30.0 100.0 'f•• 
~owtt. Africa 2300 n.1. n.a. - - 0.5 0.9 1.3 ,,o 
Sudan "10 . 0. 34 D.96 - 1.s1 1.3 Z.6 96.5 , .. 
Tan:ani11 ZBl o.45 0. 8T - - Z4.4 41.1 u.s ,, .. 
Togo 41 :> o.os 0.49 - - 12.1 25.4 99. 7 ., .. 
U;anda 30il o.36 0.20 - - u.1 25.J 11. 1 , .. 
Upper Volta ~10 0. 7'J 0.29 - - 44.5 19.0 100.a , .. ) 

Zaire 220 1.az t.56 Z.4t 0.16 3.1 7.6 
' 
I - u.' , .. 

la•bia S60 0.21 1.sz 0.6Z - 11.1 23.4 I 44.4 , .. 
Zi•btbPI• 633 o. Z> 1.22 - - 23.9 47.9 12.0 yes 

Asl•: 

Afghanist~n n. a. 0. 1; i). 26 - - 14. l z1.1 -116.0 )IH 
Bangladesh l)i) 0.01 o.~3 7.16 0.1 '32.4 64.1 60.1 ,, .. 
8h"tan 90 - 0.15 - - - - 100.0 yes 
e"r•• 1 70 o.e~ o.5J o.zt 0.14 2.6 5.3 4.4 yelio 
China 29'J - o.zz - - - -. - 4.Z yes 
Hon;i Ir.one; 4 ?4;) - - - - 5.e. 5.6 100.a no 

_J 
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India 240 0.04 o.za l6o6T 0. 34 H.9 n.1 Z4oS r•• ·' 
Indonesl• 4l0 Do DI o.Jz Zl.53 10.11 -!.D.l -so.1 -ns.o ,, .. 
l•~PUCh••· D••· "··· - - - - - - 100.0 ,, .. 
lar••• i O••• ltep. n.a. - o. ZI - - - - 1~ 3 no 
lor••• lt•P• uzo 0.06 o.u 1.zz - u.1 n.1 76.0 no 
Lao POR n.a. - 1. ]6 - - 6Z.l us.s so.z ,, .. 
Mahysh 1620 O.Dl a.so u.oz 30.41 -s.s -s .. s -49.5 no 
Hongoll• n.a. - 1.u - - - - n • ., no 
Nepal HO z. u o.46 - - - - n.s !JI'•• Pakistan 300 0.10 o.zt 5.37 D.34 41.6 41•6 4Z.Z ,, .. 
Pa"u• N~ Culnoa 180 2.26 - - - 13.0 26.0 94.I no 
Philippines 690 0.06 0.30 0.01 0.01 30.1 61.l 90.0 ,, .. 
Singapore 4430 - - - - 10.6 10.6 100.0 no 
Sri L•nk• no 0.0) o.u - - Jl.9 31.9 93.S ,, .. 
ThaUand 670 o.u 0.19 4.40 - 10.1 60.1 94.1 ,, .. 
VJ.et Na• n.a. 0.16 o.:\o - - - - u.1 .,.. .. 
Cariblloan: 

Cuba n.a. - 1.01 - - u.1 Z4.J 97.1 no 
Do-.inlca.1 Rap. 1160 - 0.41 - - 51.4 "·' 9t.I no ) 
Haiti no - o. Z6 - - 1 s.1 so.z 90.7 ,, .. 
JJl_•aica 1040 - 0.42 - - 1u.1 44.I 99.5 no ) l rinidad t. 

lob190 4310 - - zn.:u 91.92 -n.1 -63.l -u1.J no 

) 
Central 

A••r1c•: 

Costa ltlca lUO 0.16 o.u - - 19.9 Jt.1 10.1 no 
El S•l¥aclor 660 o.oa o.n - - 1.4 u.1 14.0 ,, .. 
!iuato•ala 1010 0.01 0.44 0.34 o.34 11.s ZZ.6 92.t no 
Hondur•• 560 o.n o • .,, - - 12.4 u.1 90.1 ,, .. 
M1alco 2090 o.u o.so 101.n 69.01 -63.4 -6!.4 -49.1 no 
Nic•ra;u• HO o.n 1.01 - - 40.9 40.t 94.J no 
Pana111 1130 0.49 1.01 - - 19.6 Ut.z u.z no 

South 
A•erlca: 

Argentina 2390 o.n l.l6 36.U u. u J.l 6.Z 9.1 no ) 

lolhh no lo ZS Z.40 JJ.51 4.06 -s.s -s.s -111.1 no 
lruU 2050 o. ZI 1.19 41.64 1.44 44.1 11.1 67el> .10 

Chlle Z150 o.54 o. :'6 21.n s.u 13., 26.6 51.7 no 
Colo•bh 11111 0.12 1.22 21.u J.99 1.1 u.1 1.s no 
Ecuador 1270 0.99 0.11 ZS.ll 20.36 -45.J -o.s ·lJ"l.4 ,, .. 
'•ra9ua1 1300 o.u z.zs - - ltl.t 41.t n.t no 
,.,.u 9)0 o.u 1. u u.n 5.64 16. l u.1 -ltl.4 no 
Uruguay 2110 O.lZ Z.16 - - 35.1 n.6 n.s no 
Yenozuola J6l0 o.zt 1.56 zu.oz 164.Z9 -u.o -tz.o -265.4 no 

Nur t. Mlddh 
East: 

llgerl• 197:1 0.10 o. u zn. 21 u.za -90. 3 -90. J -306.0 no 
Egypt 530 o.o:s o. u 14." ·u.u· ·ltD.t -1io.9 ·Z6olt .,.. .. 

_J r-



Iran "••• o.1C1 o. 35 soo.01 203.94 -96.6 -96.6 -l63.6 no 
Iraq 3020 - o. ZI 311.U 322.14 -••·6 -91.6 -nu.a no 
Israel 4500 - - - - 29.4 s1.1 91.z no 
Jordan 1420 - o.os - - u.o iu.o 100.0 no 
Lebanon n.a. - 0.01 - - - - 96·6 no 
llorocco 900 a.oz 0.09 - - 3Q.9 61•7 u .• , .. 
Syrian 

Arab Rep. 1340 o.os 0.23 40.18 35• ll -23.3 -zl.J -zz.1 no 
f.,nlsle 1310 - 0.21 11.n 12•35 -22.5 -22.s ·-11. 2 no 
\'s•en 
lrab Rep. H:l - o.zz - - 249.4 491. 7 100.0 , .. 

\'ea1n PDR 4ZO - 0.39 - - - - 100.0 ,,.s 

Evrope: 

Albania n.11 .. - - - - - - 3.1 no 
Gr111a 4)10 - - 40.46 2.13 31.6 31.6 11.0 no 
Portvgal 237~ 0. 23 - - - 39.1 u.1 91.5 no 
Ro•anla 2340 0.13 - - - - - 11.z no 
Tvrlr.ey 1470 D.13 0.67 13.07 0.41 73.5 1'1.0 51.4 no 
Yugoslavia 2$20 0.21 - 264.61 1.68 31.9 n.1 40., no 

---------------------------------------------------------------··------···-------------------------------------------------------
Note: n.a. • Data not avallablee •-• indicates no reserves or ~ata not available. 

Sovrce: Per capita Gross National Prodvct CGNP) fro• World lank, World D•yolo1•1nt loport 1912 1 (Wa1hlngton, D.t., 
World lank, 1912), PP• 110-111. In 1910 u.s. dollars. 

Per capita hydrooloctric potential, fossil tvol and petrol•u• reserves adapted fro• World lank, !nerqv in the 
Developing Countries (Washington, D.c., World lank, A119ust 1910), PP• 10-16. Hrdroelotrlc potential le ostl•ated •• th• 
annval ener~y potential per caplt• 11nd1r conditions of average t1oo fro• installed and Installable capacltr 1 utilized twelve 
hOYl"S pir day. 

Theoretical blo••Ss resource potential ls an estl•at• of annual enervr fro• the theoretical lncr~••ntal growth of forest• 
plus energy fro• ani•al wastes and crop residue,. The 1001r end of the theoretical canoe was choose~ •• a co"servetlw• 
esti•at• since theie are theoretical resources. lased on Dvnkerl•Y• et. 11., Enerpr Strategl•• for Deyeloplnq Nttlons 
(Johns Hopkins Unlvor1lty Press for Resources tor the Future, !altl•oret 1911>1 PP• lfi-177• 

Trade data are for the latest ,..,r avalltbl• for the value of net i•ports ~9 petroleu• and petroleu• products and for 
tot1l •erchandls• ••Ports Cln thousand u.s. dollars) fro• the United Natlon1e 1910 Yearbook 1! lnttrnatlonal Tc1d1 
Statt1tts1, vol. 1 CN•• Yorke United Natlon11 1911). The 1990 percentage ls estl•ated br ap,ro•l•atelr doubling th• 
pre-1910 flgvr• In or~•r to account tor th• largo increase ln oil prices ln 1971-101 unlesa the data awallabl• are fro• 
1910 or the countrr ls a net oll eaport•r: ln both cas••• th• percentage ls no~ adJu1ted. Net energr l•port• ts • percent 
of coaaercl•l energy con111aptlon ls 1910 data fro• th• United N~tlons, 1910 T1arbook 1! Wield ln1r1r Statlatlc1 CNto Yorke 
United Nations, 1911). Con1u•ptlon includes stocks, bunkert and un1ccounted. 

fuelsood status as1e11•ent ls based on World lank, Enerpr in the D•v•loplng Coyntrlea (Washl"gton, P.c., World lank, 
August 1910) 1 P• s. A country 11 considered to have a fueloood probl•• •it 11tl•ated annual consuMptlon of fueloood could 
not be sustained \hrouoh th• year 2000, olthout da•ao• to th• ecolo21• at • l•~•l tf 0.75 rl per ceplta •here lr~o•• per 
head Cin 1971> ••s belo• S300o f1llln; line1r1,. to o.s •3 1t 1600 and zero at 1900. "•ny countries not included ln thi• 
group hav1 or olll have fuelo'd probl1•1 ln local areftt•• 
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Table 3. Frequency Distribution for P~r Capita Output based on 1heoretical 
Biomass Resources 

(code is out~ut in toe) 

ADJ CUit 
cooi - ADJ DI" - ------ ADJ_CUN 

CODI FREQ PCT PCT Flttq PCT PCT to Of FltEQ PCT PCT 

o.o, I I I a.u ' I ,., a.11 I I •• 0.07 I I z o.J• 1 1 J6 a.ez 1 l •• 
0.0'9 t 1 4 a.JS 1 t JT a.n l 1 70 
0.10 I I ' o.J• l .I JI. 0.11 I __ 1 _ 1l .. ·--·· 
a.10 I 1 • G.J6 I I :J-t o.•o I I 1J 
o .. 1z I 1 l 0.1• I I 4C 0.'96 1 I .,.. 
0.14 I I I 0.11 I I 4Z 1.02 1 I " 0.1• I l 10 ... ]8 l l 4J t.OJ I l 76 
0.16 l I ll 0.)9 I I 44 1.01 1 l T7 
0.11 I I lZ 0.1• I I '' 1.01 I J '1'9 
0.19 I 1 IJ o.u I 1 46 1.1• I I '° 0 .. 1• I I 14 0.44 I I 41 1.zz I 1 81 
o.z~ I I ., 0.45 1 I ·~ 1.zz I l llZ 
o.zz I I 11 0.46 l I 50 1.J6 l I IJ 
o.zz I I UI a.•1 I I " 1.J6 1 I ., 
o.zJ I I 19 p.41 I l. 'z. l.39 J -- I 86 
a.ZJ I I zo a.t! I I , .. 1.u I 1 87 
o.u I I Zl o.so 1 1 !5 a.sz I 1 18 
O.Z6 I l ZJ er.so 1 I ,. ,_,. 1 1 19 
O.ZT I I 24 0.53 I 1 '1 .. ,. I I 90 

. 0.21 I I 2' 0.59 1 1 'I 11!1 I I •1 
o.z1 

···-· 
_l .26. . 0~61 . 1 • .J._ 60 . z.1. ____ . _1 __ 1_ ,, ---

0.21 l l Zl o.67 1 l 61 2-Z' l 1 94 
o.u I l 29 0.1~ I 1 6Z Z.40 I l .,, 
o.ze I I JO o.n I 1 6J <.•1 I 1 '96 
O.Z9 1 I Jl 0.15 1 I 64 Z.93 I I 91 
o.z• I I JZ o.1' 1 I ., J.12 I l •• O.JO .l. ___ l .JJ G.80 .. _ .. -· _1 _67 .4.0_6 _______ l _l _ _lOO --· 

'\. 



I 
'· 

Table 4. Frequency Distribution for Per Capita Output based on 
Pnt:entlal Hydro R@sn1n·~~;. 

(code is o-~tput in toe) 

ADJ cu" _____ ADJ .CUtt ____ -· __ -·ADJ CU". 

COD~ FREQ PCT PCT CODI FREQ PCT PCT CODE FREQ PC1 PCT 

0.01 J • .. o.u l l 42 0.,. I 1 "Y6 

o.oz z ~ T o.ZJ l I 44 0.6'1 I l 77" 

0.01 I I • 2·&' ! I 42 o.n l I 19 
0.01 J • u 0.2# l _l 46 0.12 I I IO 

:J. Olt I I •• 0.21 z J . ., o.76 I I IZ 

o.o, I I ., 0.21 I :i ,. 0.76 I l n 
0.06 J • zo 0.29 I I !2 '1 .. 79 I 1 e' 
D.O(J I I ZI 0.10 I I ,. 0.16 l I 16 

0.01 l l u O.JO I l " 0.99 I ( 17 
0.01 z J Z' o.n· • . _,6 .a, 89 • 
0.01 I I Z1 o.J4- J It 61 l.25 l l 90 

0.10 z J JO 0.]6 I I 62 1.10 l I 92 

0.10 I I JI o.36 z J 6! 1.12 l l 93 

o.u l l JZ o.,., I I 66 2.1, l l ,. 
o.az I l )It o ... I l 61 2.n I l 96 
o.u • 2 .... lJt __ .Q.·!' ··-- _i _ _l 1g _z"'z:i ____ _. ___ J !l1 - .. ·-·-
O.H l l JI o.,o I I 12 z.26 I ' 4'9 

o.u ' l )9 0.'2 I I 7J 2.1• l 1 100 

o.zo l l •• o.5~ 1 l 15 

-· ---· 

. ------. . 
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