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Sources: U.N. Food and Agricultural Organization, Production Yearbook (Rome: Various
Years); U.S. Department of Agriculture, Foreign Agriculture Circulars; August 1983 and
November 1984; adjustment by Worldwatch Institute.
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Chapter 1. The Generation of Deficits

1- Job loss estimates from Robert B. Reich, «Reagan’s Hidden Industrial Policy",»
New York Times, August 4, 1985, and from tables prepared for the Congressional
Joint Economic Committee by Bureau of Labor Statistics, Office of Employment and
Unemployment Analysis, United Stated Department of Labor, Whahington, D.C.,
June 7, 1985.

2- Farm debt from United States Department of Agriculture (USDA), Economic

Research Service (ERS), Agricultural Finance: Outlook and Situation Report,

Washington, D.C., December 1984; Charles F. McCoy, «Commercial Agriculture

Banks' Woes From Failing Farm Economy Intensify » Wall Street Journal,September
5, 1985; farm foreclosures from Ronaid L. Meekhof, USDA, ERS, Washingon, D.C.,

private communication, Nobember 14, 1985.

3 - Per Capita income from World Bank, World Development Report 1985 (New York:
Oxford Univiersity Press, 1985).

4- Japanese net foreign assets derived from Japan Statistical Bureau, Japan Statis-
tical Yearbook (Tokyo: 1965), from Bank of Japan, Payments Monthly (Tpkyo: April
1973), from Bank of Japan, External Assets and Liabilities of Japan (Tokyo: April
1981) and from Laura Knoy, insitute for International Economics, Washington, D.C.,
private communication, September 1985; U.S. foreign assets from U.S. Department
of Commerce, Historical Statistics of the United States Volume Il (washington, D.C.:
annual).

5- Export information from international Monetary Fund (IMF), International Finan-
cial Statistics Yearbook 1985 (Washington, D.C.: 1985).

6- «Japanese Diplomats Expand Global Role,» Journal of Commerce, August 9,
1985.

7- Military share of GNP in China from United States Arms Control and Disarmament
Agency (ACDA), World Military Expenditures and Arms Transfers 1985
(Washington, D.C.: 1985).

8- U.S. federal debt from U.S. Census Bureau, Statistical Abstract of the United
States 1985 (Washington, D.C.: .S Government Printing Office, 1985) figures on
total external debt of Third World nations from IMF, World Economic Outlook
{Washington, D.C.: April 1985).

9- U.S. military expenditures from Census Bureau, Statistical Abstract, data for
1950-55 and 1985-86 from Office of Management and Budget (OMB), The Budget
of the United States Government (Whahington, D.C.: U.S. Government Printing
Office, Larious Years).




10- U.S. budget deficit and gross federal debt from Census Bureau, Statistical
Abstract; debt for 1985-86 from Economic Report of the President (Washington,
D.C.: U.S. Government Printing Office, 1985).

11- Quoted in Karin Lissakers, «Dateline Wall Street: Faustian Finance,» Foreign
Affairs, Summer 1983.

12- Ibid.
13- Morgan Guaranty Trust Company, World Financial Markets, New York, Sep-
tember/ October 1985.

14- For a further discussion of the Third World debt crisis and international banking,
see lissakers, «Dateline Wall Street»; C. Fred Bergsten, William R. Cline, and John
Williamson, Bank Lending to Developing Countries: The Policy Atternatives (Cam-
bridge, Mass.: MIT Press, 1985); Morgan Guaranty, World Financial Markets; World
Bank, World Development Report.

15- Morgan Guaranty, World Financial Markets.

16- USDA, ERS, World Indices of Agricultural and Food Production 1950-84 (un-
published printout) (Washington, D.C., 1985); cereal import bill figure from United
Nations Economic Commission for Africa, «Report of the Sixth Meeting of the Pre-
paratory Committee of the Whole,» Addis Ababa, April 24, 1985.

17- Quoted in Elaine Sciolino, «Chinese Official Asks End to Arms Race in Space,»
New York Times, October 1, 1985.

18- Erik Eckirolm, The Dispossessed of the Earth: Land Reform and Sustainable
Development (Washington, D.C.: Worldwatch Institute, June 1979).

19- See Sandra Poste!, «Protecting Forests from Air Pollution and Acid Rain,» in
Lester R. Brown et al., Siate of the World - 1985 (New York: W.W. Norton & Co.,
1985).

20- See Chapter 3 for a full discussion of rangelands.

21- For a discussion of trends in world fish catch, see lester R. Brown, «Maintaining
World Fisheries,» in Brown et al., State of the World - 1985.

22- For a discussion of Worldwide soil loss, see Lester R. Brown, «Conserving
Soils,» in Lester R. Brown et al., State of the World - 1984 :New York: W.W. Norton
& Co., 1984).

23- Oil imoprt statistics from British Petroleum Company, BP Statistical Review of
World Energy (London: 1985).
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24- International Energy Agency, Energy Policies and Programmes of IEA Contries:

1984 Review (Paris: Organisation for Economic Co - operation and Development,
1985).

25. Eor more information on Brazil's alcohol fuels program, see Howard S. Geller,
«Ethanol from Sugar Cane in Brazil,» in Annual Reviews Inc., Annual Review of
Energy, Vol. 10 (Palo Aito, Calif: 1985); South African coal Liquefaction from Emil
Parente, Fluor Corporation, Anaheim, Calif., private communication, August 17,
1983.

26- Motor Vehicle Manufacturers Association, World Motor Vehicle Data Book,
1984-58 Edition (Detroit, Mich.: 1985).

27- For trends in oil - based electricity gerenation, see Chapters 5 and 6.

28- World coal, oil, and natural gas prouducion figures derived by Worldwatch Insi-
tute from American Petroleum Institute, Basic Petroleum Data Book, Vol. 5, No. 2
(Washington, D.C.: 1985 , from U.S. Department of Energy (DOE), Energy Informa-
tion Administration {EIA), Monthly Energy Review (Washington, D.C.: March 1985),
and from. DOE, EIA, Annual Energy Review, 1984 (Washington, D.C.: U.S. Govern-
ment Printing Office, 1985).

29- «Natural Gas: World Status,» Financial Times Energy Econmist, March 1984.

30- For a discussion of trends in oil production, see Chapter 5.
31- All Agricultural productivity and per capita grain consumption trends in this sec-
tion from USDA, ERS, Mrld Indices, unless otherwise noted.

32- Consumption of leguminous crops in India derived from «India’s Agricultural
Success Story,» USDA, ERS, Agricultural Outlook Washington, D.C., October
1985, and from United Nations Food and Agriculture Organization, Production Year-
book (Rome: 1983).

33- Derived from USDA, Agricultural Statistics 1984 (Washington, D.C.: U.S. Gov-
ernment Printing Office, 1984), and from Evelyn Blazer, USDA, ERS, Washington,
D.C., private communication, July198%.

34- Gerald M. Boyd, «U.S. Fights Europeans’ Wheat Aid,» New York Times,
October 17, 1985.

35- Frederick M. Surls, «Widening Scope of Agricultural Reforms,» in USDA, ERS,
China: Outlook and Situation Report, Washington, D.C., July 1985.

36- Soviet and Chinese grain production data from USDA, ERS, World Indices.

37- For informationonChina's agricultural reform, including changes in procurement
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prices and shifting terms of trade, see Surls, «Widening Scope of Agricultural
Reforms.»

38- ibid.

39- Terry Taylor, «China’s Farmers Shift into High Gear,» Foreign Agriculture,
USDA, Washington, D.C., April 1985.

40- Ibid.

41- Soviet grain production from USDA, ERS, World Indices; grain import data from
USDA, Foreign Agricultural Service, Foreign Agriculture Circular, FG - 13-85,
Washington, D.C.,October 1985.

42- Leslie H. Gelb, «Gradual’ Changes in Soviet 5- Year Plan,» New York Times,
October 14, 1985,

43- Information on China’s military budget comes from ACDA, World Military Expen-
ditures and Arms Transfers, and from private communiction, Peng Fei Fei, Chinese
Embassy, Washington, D.C., September 1985.

44- Data on Sri Lanka from World Bank, World Development Report.

45- WilliamU. Chandler, Investing in Children (Washington, D.C.: Worldwatch Insti-
tute, June 1985).

46- Brazil's debt from Morgan Guaranty, World Financial Markets;infant mortality
and income distribution data from World Bank. World Development Report.

47- Mexico's debt from Morgan Guaranty, World Financial Markets; infant mortality
and income distribution data from World Bank, world Development Report.

48- Per capita grain production trends in India and China derived from USDA, ERS,
World Indices.

49- For more information on the effects of somking on life span and heaith, see
Chapter 8; estimate of famine deaths in Africa from U.N. Economic Commission for
Africa, «Second Special Memorandum by the ECA Conference of Ministers: Inter-
national Action for Relaunching the Initiative for Long - Term Development and
Economic Growth in Africa,» Addis Ababa, April 25-29, 1985.

50- Data on Soviet cigarette use cited in U.S. Department of Health and Human Ser-
vices, Office of Smoking and Health, translated abstract of A.G. Shevchuk and R.N.
Tarasova «The Organization of Antismoking Education,» Zdravookhraneniye Ros-
siyskoy Federatsii, Vol. 5, 1983; for a discussion of declining life expectancy and the
role of Smoking and alcoholism - related ilinesses in the Soviet Union, see Murray
Feshbach, «lssues in Soviet Health Problems,» in Joint Economic Committee, U.S.
Congress, Soviet Economy in the 1980’s: Problems and Prospects (Washington,
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D.C.: U.S. Government Printing Office, 1983). information on alcoholism and somk-
ing camaigns from Dr. Galina V. Sdasyuk, Senior Research Associate, Institute of
Geography, Academy of Sciences of the USSR, (Washington, D.C., private com-
munication, July 23, 1985, and Dr. Sergey M. Rogov, First Secretary, institute of
United States and Canadian Studies of the Academy of Sciences of the USSR,
Washington, D.C., private communication, October 15, 1985.
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SOURCE: Personal coramunication with H.A. Elwell, Institute of Agricultural Engineering,
Ministry of Agriculture, Harare, Zimbabwe, May 2, 1985.
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SOURCE: U.S. Department of Agriculture, Economic Research Service, World Indices of
Agricultural and Food Production, 1950-84 {(unpublished printout) (Washington, D.C.: 1985).

-AV-



ufg;.ﬂ,ﬁ.uyaﬂwsggwdww%;hﬂﬂ\ KPP

Sl Cp el skl 6t al LA addane &F e Tl s 0Ly

SN 3alls 01 G oty O Jl feilly Sl all L
LYl Jugby Uaal Lad 10,85 Sl o sl el

Sl L S astll 5,4l Opdl 2] G L 3 s s
6)\ \)my:)\.ﬂo.}.&u i ) o do ey L e lae SN e I
wwg,,|,+|>)r~, by I & pbl el dvade 22 Lagy SIS
s ron S el o LT Gy eSend o
S edn e s By L ATl 2 ald R L) g g SO g AU
Sl 2,8l gt 2] il calall O &l dly e S
0 A Caans e cially
g alylly ol Tl gfy Slmmadtd 10 3 ARl Sldane &las O]
od Y L LJ.JJ., ‘_;C.a)ﬂo))la’dﬁ\Sa)f.mJAdYV Y Jad=
Al 5,0 ol ] iyl OF - JsquﬁW\,_m.u;mdu}
Al e gadt 06 @i, L ol Sl Ity Ol ez O
.J,&\%L_;J\J,bvnsjwupwﬁubmufos;gw‘

oyl 5] byon e G5 S LU S 53 das s
el Sl 35550 300 Vo 055 O ) 55 s ot o4l
s e oms Ln Bl G Al 2 il gl ] OF 2 G
de-gll AL qal.:&._.lﬁc,stsj LA gz die eed| lddey a5l U3
s s g 83U e SE S

csl Al ] A Jo Lo elal (ga3 OF (3)S cosllanal 2b RN
Shat |y L dcbly el 3 o sl Jl S i S ey

-AA



el oA S a0 Al U ] e Gadsl 1 da YIS
Ol Ll 3o Y1 gl ey IV Olendlidly LigalS e JS Lol
Il LAS S el e OLlay Lgd oMy JUs Ly Ol =Y
Gely I Clasls LA JSU sl e Jasd fons ¥ Ly 3 L D151 of
oy ol a5 S cUladl a5k 3 Lal s o Ul Sla
2Lidy Ly gl o s I BBy By - . teoNay G el Jinl et
S 812 Belndl s Lty oot Y T s JW1 g il e sl Sl

el Olad

)5 g Al 5l eldal 2] slasily o)W1 | LT s o)
bidll Oy b g P AR Sl Gy ey L BN el U gl
o s 4 Jsdl Sl m Asdly i ST o LS
S 1805 G Sl ol Slaiiye 3 &l Y W8y S 5,09
el o, S Eom Lol LK BUSIE 3 3l I 1 b C.'JQ:UJ
Y| Slebiam Yt jelass L Lail) juiaaS SUyt ] 0Dl Jsf o)k
I st as o DUl coUgadly Gpdl 2 byl bulag | aes
JL 05l ks LYl sty gL e o sl bLs 7 s
s 23y 801 e Yoty ublladly (3t Wlladly pllly BLASTI dsl
(29 - st Lens Slig Wl e el 508 e Yo Sl e 55 il
Al Gl 288 Joolet o 36 ol plai e a3l 05l U
el AU Sl LY d (Jf Gy
ket LY

Je o a2 paual) Lela Vs sl LUV ) LY
el S a3l ey Lal Luldl LUV dele e ot OF ey S
by ) &l Jas W1 6 mubly Lrytiy 2310801 5L Gladll Catdl Lrle)

-AAC



Sy Je st Clas OLssaiy bl SLEWNT pae ) OLogs LALS)
s Ol S gy

S obalally cosdl Jiel o bgiy daldl byaall 2T o
LAY dsas kil Yl gLty Il Al ez Lol i
e ) g ddy (LaySEL Y1 o vl 045 05 (5 gl VUM 35
Sl may NGl aoy 3 Slagdl 3 o sl el
Sl A5 s ¢ e o 1 Dzl 3 2 il slisu
GV Olopadl O3 il A a2y gLl b Sl
do cws i P armll Sl ] aT OlSy L VaA0 ple 3 5Yes el 4
O s - psb A § Shpalliag il el 8 L VA0 ple s
G dge U Byl o dypadd LD ety 55 el el
SISy ikl e u Sl ez 5kl Al ol syl
Lels 5SS il wbslaml ols Lpar 0555 O A - ¥ Jjar (3 4l
Blasly a3t STy Ll Al ssaddl e 2ile 28 0,55 Of
lasloll aal e el Jeallh ol 4 15 PRI R
b i oo 31 ol dml gl 30l gt 2] el SO 2 el 35
L0l crate die ade OIS

AR 1 3 sl L LoagSom Sylonial L3I S e S0,

OV ol gy J b YL @23 Y L LS oy ] bl gl
Lotis - gl aySAG . mnn ey OF V1 21 32l ¥ oolll o
o dal 0518 3 el - (sl ST 3 &1kl (3 112 s gl
2y el Slontiag el Jo pa S s dll 2 iy el VaAY ol
i del s 3 /A0 il gl Y1 W L s

A



CVAAY (LS sl amy dalane Slalaey ol Jiel TAZ Y s

SARES VRSN RS

bl e sl LIEYH 3 ol
S I B LAY am

T REVPTAUSI A Y FHvgt
N [[BEY VSR gl Yl
Lol Y1 25101

Al gl

LA il

SRS el g s

IR slyeld g el 200t

el dadl jlal 3700 jlaza sl

Bl jinal 8506 Iy 5,Y1 850
310 5l yeld

"SR eS| IV )L.Jtus)l

B W JE R gLyl
 &laziag

\4A0
fo ol LI
\QAY')",.E L__A,_Jﬁ

VA a) OlSagll 44
V4 A0 JLosls

VaAAE U s

VAAE (Ol U Sl
VaAe (L opls Kbl
VAL (L Osls oAl
VAAE U cogls ol
VAAN p) PRI

Y4A0 03] Olsgull

MAL Gl ots s

Souvces: U.S. Department of Agricuiture Outlook and Situation Repovts, Washington

D.C, Uarious News Souvces.

r..&.).” :-L\.Sl oy La_))s A0 JJUU &3 L})JJ‘ k_;Lll C«;»l\ J..S % Q\:_}..S\
Il b sl (3 ool gLy (of 3y - Ol OIS ey (U1 1RSI

-4\



O L ) el 3,5 ot Slel Lodne V] iy ds Yol Loyl o janal
.Yade

rll Jlesly 21l T o 5T s s Ju3Lalt OF ds iy
O3l e gLl ale coail VAAY ple Che AL Al
OISy . et sladll aid (s ly 33N e 3 Qe e O 2l
Ly oo A ,E e (b 88 jenal damd pe gt A5 £l 3 )
BS 3 Ly sy Ceaged Ul poliamal Jo L7301 5,08 3 8 e 4 Jaiy
L ool 3

bl e bl DU e Lajle S Ll 215 ol
SN A 02l 058 8o Ogeeledl O W B 43y Jadly 2lySdly
390l 2 e 58 sldel w5V Oy A A I 4 (S
on e L 3T 3l s eaadl Gl el L el e Lo &l
2lgny . ellly sldadl ely s Las ‘a,,L:s;\.uik_jr_»\Js 0485 el gl
cde S e BN ol Sens ey OAl Lo @631 dle Jly 00,05
o Cal

oo ot Vo e ST OT sl a1 )05 V4AG plegeblos
it 3 Aengd gl Ly e Lo 1Sy cplalall oo Loy i 1555 3,591
ol Olagadt J) ssd bl 2L e YV Clte e L iUl
s ) Osiansipe Jimily L (8 - ¥ Jair Ry LY o, S
eidly fedl 5 ppadls Slhladl o e S 2t 3 Sle)
0agby G el

oo Al 3 Laley Jbeldt s 1 Ol s Jasly
OF O e bpiSty dly sl davoldl 3y Ly i) 3 ol onnall

Ay



G Gl el OF a2 JU (Olagdl s ] el conds g £l

L.Ag‘f‘w.l.hejb})@.ﬁ&?l.ﬁ‘w F'AJ)‘U

BLVY: ‘%ﬂ‘&w%)fé&w'c.;j:%-vrs)d,»

Lt s

L /sl / Ll
Lasel

lae sl / Yyasl

SN RURYEYe
L Al el peall
BMBYARVIS
235/ Nt
AU/ bl
Lsql / gy s

S 5
Olsgudl

b 50!

Ly gl /1)

oLES

by

I sae

\’\0"00h

Voo, o
Feg,onn
VA, oo
VIV, e
VY, e
Veg, oo
Q1,0
£4, 0 0o
£6, 0
£o, 000

Y“”nnt

Iollt

Olsgd]
gl
b
LIt
S

‘M}i

SOURCES: U.S. Committee for Refugees, World Refugee Survey 1984 (New York: American
Council for Nationalities Service, 1984); U.N. Office of Emergency Operations in Africa, African

Emergency Bulletin, July 15, 1984.

A



Gl o5 relal oo Jl M 0532 s 3, S LA oleba 1y
W e UL Jodl ezl 1305 Lede ol ddlo s o> 42,V
248 ey OF |5 Slyn s S £ A3 Jadl ] 390 bl e

Ly e 3 e ST Jledl 3 Gl sl

UL ol Ay (80l 3N pae Y Opda 4, ) podl Ologdl (5L
Olagdl azal V4A0 ple Ciuaza diuey . e LE] ,Sns | SC2y
ol e VY e s Lhsgl Yo e e g LY e vVe e e
BB ezl e Cladd Lglis ] BLoYL « ulapadl Loyl e Cran 5
oLl (e dS o &8 Pls axly OF (Olapdl 4l (U1 1A 4
Al ails 05 a8y LY L e g1 U ol Sene ] £3LSTN
ol sl Laslil Edondl (bl j5 a5 (e 4 ko Lay Jaslocll
s ey 25 e cdans LAY O bt BT Jaoedll BT o bl 5Lt
Jhley (Usde ¢, A éﬂJ\QELJI;J; E3oF oo Ao e ¥, Y gy
OS] Glatll msl I oy 2l 1 055 A3y oE Jot1s (p3gomge v galins
ol e e ey eld 035 e ke - BUL £ Jle pay - L aly
o235 clay (eolash s l JsE 6 ol <Y1 O gmy Gl
.<"V>JJ;.J| )

Zoagall 29l O gy ol ol 0 2T e ] 052l 1 OUST s
O3kl B Lalasdl B3y ol g o Bl O 2Tl
e dly (L0 L pgtis S Pl 85wl e Dadortyy reidle
el e e 8,02l & Sy Y g BLEYT S Smag 0L ] O 5l
U055y ke 0,5 el IV OB Ll iy Ladce ooy
Jodl lss 19438 15 095080 |S ¢ o)l g8 1o Bmy SUl 3 puagamga
sl aaleY bale pgdaaty g sl S 1pS0gmaly apr Lol

Ao



Sl sl p NI Ol s SY 4 Sl sda J5 S
}b}H-OfviﬁﬁiblﬁbFSJ%-%%b-ayﬁgﬁ%w%J‘kfwﬂb
Kol Il BN e e - dmglyel LA 3 Lanaiuze ool
§ ol Jnes o s¥1 pad 6,2 Eom (il eda ey 1§ )
L el s paadl o de o o IS ol 85 Gl el e 1
JS e S Ghany Ml el pla ol elay] ol e Jros
TRV By SC YRR G (N[
F el ) Gl

s A Lemiloy bl e s Uz 8 Al VL sl
Ll Lol (g Loy BN ol ol G3tnng AholSaa 3,05 55 p0 s
OB (Bnell olladl puil) (g5 0 Gaasll OF e odJUy L el
Byl s o LIS OF O padatg pdll Cuagenld inl> Lol s
Caeagklly Ll Y pglall (p Aol

el oty 3l BalSS AT 0y plall eliady B jall 3 aasndl L
A S Bl LN oV a8 il Y dg gl e el Laal o
Sy Sl 0335 e LS bVl sty 0Ll w2 G JU
GO M Jady 5 2 ans s I A ] s Slaglas sas e
ATl pdy ddos 055 o il N L SV Gul
R P (R PN

s slasVl Gy aluasl fs gl Sl 4 Ut e
S8 &AL QA e plall (golaB W eyl 55 b me IO
e s cikerdl S Bl OlLze VT Jald e O polassVl
0 LS B S el ol o & ) eV OF ) 38 2
dI QW salasVl bLadl 805 we Sod 7Y ISV PR T T W

Qo_



SNl Slze 3,85 & mdh CIWall oy O 0 all Cauaze s el dwy
My 3 dadasdl O ane OF iy Ly 2V 15 Al § &l ez
Jeies 35 4 cObasil e LIS S5 0] - Ll £, I LI
s Olwlod o Sadl g3 Jishdl Al e oluazi¥l bl o
el

chalall Lol bl oy 23l plann (8 L Cinoall 1in ki
JI Uy (9359 83902 p8 L2y SLUE LoAE 38 Lolatdl Lgaline oda
Gy I Cdlally opall Slblinl Jois Mad . Ladly b Labuatdl oil5es
Je i A olam STl ol Lisdy oot ol d-Lud clblan (51
s #0155 95 O dawsl ub)\.p&m\lcau| o OF|S . Loyl drli]
LI W paly Gl Jo 2 gl LT elaall elins

3o BV Ll V1 248 JOY adasdl § dwla¥l LAY Gy e
AW ks sWsy 0 e o)1 IVacal 3 s e 4 o Ly OIS
Liplas Gl Lhoad Ly U1 Jaas O (655l (yed DLV 0dd 2o sl
Ly slasl eldey ol eldey O gl 2 ga0 L s SN U AL daly
Sl e 5 3 2SIl 3 O gt OV 2 Byl sLoy¥1 slde Jlilg
ol Slaoyi 3 0gilS Oy Y ey UL e 0,31 It

VoWl g2 a5 gl 3 oolol dljw Sla Lz, 3Y L
Ly Ll eladdl Olazsy 5,V Iz 3 Sl oS 13 Lo yny
Syl SIS o Il all Lolas] o Jand SIS padly 2l
de o Jly el e i gl WSl Bl e il 5 ke Sl
Wl ol Sispaall 22 &Ll LAl a8ty 5,2 141V die Ly i
L1 G O ozl Wb oz OF Jozt a1 fugb  £)05 jadly ,d
Spgy sl Ly Lo N e b ds Sl 3 Lo Iy

L



Sas Plas Lol gy DU ple JS0a Ll elhaald 04S5 a3 (Juils
eald (ol Gy L0 ol Gl Je bgo U] axky Jodl U
Jaty cJodl Sldl G Joms S e gay oyt (e oS L 3T 08
Ol gas pad o dalie Lole VYl I QLA GLadl 573 Ofy
525 W1 Bla 0L P AW vy ¢ oo By gl g0 § ol Jiknes

.<*'>«upu%;>.{.téu>.;...».g|}ulpé

GBI 58 s o0 s - Jdal BT 3 Sl e S5 4 13)
Mae L] Lol SISl OB (LU 5yl Gy Al el i
L aslaza Jadasedlt Pl (3 Med L Mol (10 04 Cigan Lty Y
Al Ul ol w5 Sl 21 2ol b o Aila (593 Hln 045 5
S U 5t gl (509l il oy 33l Cdst Je sl
adday Lo Glasl s e 1 Gubiall Qs ddy oy o s 206 S
RV P CTERR Iy VO [ e 0 SP R PP L I P RS P TR 1
of Hle g Ly 30 3 sl bl 4 adi ols 3} U gl om0 gd
e Lol apedt 555 g OB B3] Lo S| Jomandl ad e 5 &
LSS Joadl Ll Lel); e de ol 5,8 sl Bl e g Jyas
et S Lilcl) bl ek iy kil
045535 SN leghall 46l 505 o L LIS bl iy
sl a1 il pess U oyl 30 GBS Sl O] ULE 1 ey
Ldw Dl g3l 3 ey Sl £ e aile LU TRV RO o
AL LT 0N S L Aol &)yl sas il e GISCt yodlt 2T enas 506,
on WU Jans Gdadl oLl 55y Jomo okl sol, 2umy & 301 STy LI
Bl g o bl gosly o LS of o cawp Ly L olblanyl el
ddly lblin] a Slblawlt G O O peo iy SN QLI 3 O gl

-Av.



G Of u.i«u‘_,;ll «L,wu

Al Gl pag W Lol gl 1y, dliall 53,,;?.@ i
Feil 3 el § il ppaadl oy B & e 35 5all SLaLZY!
NEURSEY RN RUFYPES ol Feanidll Cindy dlais il aey ¢ goloed!
My a1l 2,4l el o] ydadsei] Hee DL b 9o1S3y Lhad, 420
3y s (Y Slpdl § addl (s el 085 V800 ple e UL AV
Fenisll of rol s b bt Sl 555 Flex ¥l 3 2l sz
el ol gl ol ) oSy 4sl, 0 bl e sy gulend

¢ ool il ) ol g Lol ¥ byrall ol 1 bl

SV paey slaziVl JLeYI e gl )y aadll U b 0

O3t s ikl 2l e s ol el e SY| o bl

Sl il Sl i e 0550 B B 51s Uiy 2l Sas Slaphas
e Oy 0 easae 1y U (550 558 3yl dolee

A



Chapter 2. Assessing Ecological Decline
1- Ken Newcombe, An Ecomomic Justification for Rural Afforestation: The Case of

Ethiopia, Energy Department Paper No. 16 (Washington, D.C.: World Bank, 1.984?;
F.H. Bormann, «Air Pollution and Forests: An Ecosystem Perspective,» BioSci-

ence, July/ August 1985.

2- Newcombe, An Economic Justification.

3- United Nations Development Program (UNDP)/ World Bank Energy Sector
Assessment Program, Ethiopia: Issues and Options in the Energy Sector
(Washington, D.C.: World Bank, 1984).

4- Kenneth Newcombe, «Household Energy Supply:TheEnergyCrisis That Is Here
To Stay.» presented to the World Bank Senior Policy Seminar - Energy, Gabarone,
Botswana , March 18-22, 1985.

5- United Nations Food and Agriculture Organization (FAQO), Forestry Resources
Division, Tropical Forest Resources, Forestry Paper 30 (Rome: 1982); World Bank
survey from Gunter Schramm and David Jhirad, «Sub - Saharan Africa Policy Paper
- Energy» (draft), World Bank, (Washington, D.C., August 20, 1984.

6- Schramm and Jhirad, «Sub - Saharan Africa Policy Paper.»

7- Ibid.

8- Bormann, «Air Pollution and Forests.»

9- Livestock data from FAO, Production Yearbook (Rome: various years); popula-
tion data from United Nations, Department of International Economic and Social
Affairs, World Population and Its Age - Sex Composition By Country, 1950-2000
(New York: 1980), and Poulation Reference Bureau, 1983 World Population Data
Sheet (Washington, D.C.: 1983).

10- Livestock data from FAO, Production Yearbook.

11- Southern African Development Coorditation Conference, SADCC Agriculture:
Toward 2000 (Rome: FAQ, 1984).

12- U.S. Department of Agriculture (USDA), Economic Research Service {(ERS),
World Indices of Agriculturai and Food Production 1950-84 (Unpublished printout)
(Washington, D.C.: 1985).

13- For waterlogging and soil salinization trends, see Sandra Postel, Water:
Rethinking Management in an Age of Scarcity (Washington, D.C.: World watch Insti-

-44.



tute, December 1984); data on grain Yields in Iran from USDA, ERS, World Indices.

14- UNDP/ World Bank, Ethiopia: Issues and C_)ptions.

15- Centre for Science and Environment (CSE), The State of India’s Environment
1984-85 {New Delhi: 1985).

16- CSE, State of India’s Environment; population data on Madhya Pradesh from
Alex Von Cube, Population Reference Bureau, Washington, D.C., private com-
municcation, November 8, 1985.

17- National Academy of Sciences, Firewood Crops: Shrubs and Tree Species for
Energy Production (Washington, D.C.: 1980); India's projected population from
World Bank, World Development Report 1985 (Washington, D.C.: 1985).

18- Andrew Csepel, «Czechs and the Ecological Balance,» New Scientist, Sep-
tember 27, 1984.

19- Ibid.
20- Environmental Resources Limited, Acid Rain: A Review of the Phenomenon in
the EEC and Europe (London: Graham & Trotman Ltd., 1983).

21- Anders Wijkman and Lioyd Timberlake, Narural Disasters: Acts of God or Acts
of Man? (Washington, D.C.: Earthscan/ International Institute for Environment and
Development, 1984).

22- «Wound in the World,» Asiaweek, July 13, 1984.

23- Information on tropical forest fires in ivory Coast and Ghana from World Bank,
«The 1983-84 Drought in Sub - Saharan Africa - Short Term Impact - Desertification
and Other Long - Term Issues» (draft), (Washington, D.C., May 1984.

24- Ibid.
25- Ibid.
26- Ibid.
27- Land productivity from USDA, ERS, World Indices; population data from Popula-
tion Reference Bureau, 1985 World Population Data Sheet (Washington, D.C.:
1985); per capita income from World bank, World Development Report.
28- Population data from Population Reference Bureau, 1985 World Population
Data Sheet.
29- George R. Gardner, «Saudia Arabia Drives For Agricultural Self - Sufficiency: A
Political Goal With High Econmic Costs,» in USDA, ERS, Middie East and North
Africa: Outlok and Situation Report, Washington, D.C., April 1985.

30- Wiltiam |. Jones and Roberto Egli, Farming Systems in Africa, Technical Paper

i



No. 27 (Washington, D.C.: World Bank, 1984).

31- «Food Price Rioting Persists in Sudan,» New York Times, March 29, 1985; tor
information on the effects of Sudan’s heavy debt burden see USDA, ERS, Agricul-
tural Outlook, Washington, D.C., October 1985.

32- Tunisian food riots and debt burden discussed in USDA, ERS, Middle East and
North Africa.

33- Warren Hoge, «Brazil's Poor Raiding Food Stored in Rio Area,» New York
Times, September 11, 1983; Mac Margolis, «Brazil Dust Bowl Five Times the Size
of ltaly,» Christian Science Monitor, August 26, 1983.

34- Assessment of displaced people from United Nations, «Report on the
Emergency Situtation in Africa,» New York, February 22, 1985; information on
Ethiopian and Mozambican refugees from United Nations Office of Emergency
Operations in Africa, African Emergency Bulletin, July 15, 1985, and from U.S. Com-
mittee for Refugees, World Refugee Survey 1984 (New York: American Council for
Nationalities Service, 1984).

35- Situation in Nouakchott, Mauritania, from Brian Urquhart, United Nations Under-
secretary General for Special Political Affairs, private communication, May 19,
1985; refugee flows reported in U.N. Office of Emergency Operations, African
Emergency Bulletin.

36- U.N. Office of Emergency Operations, Africann Emergency Bulletin; U.S. Com-
mittee for Refugees, World Refugee Survey.

37- U.N. Office of Emergency Operations, African Emergency Bulletin.

38- Walter Truett Anderson, «The Real Domino Theroty in Central America, » Pacific
News Service, August 9-16, 1984.

39- Robert S. Kandel, «<Mechanisms Governing the Climate of the Sahel: A Survey
of Recent Modelling and Observational Studies,» Organization for Economic Co-
operation and Development and Permanent Interstate Committee for Drought Con-
trol in the Sahel, Paris, October 1984.

40- Jean Gorse, «Desertification in the Sahelian and Sudanian Zones of West
Africa» (draft), Wortd Bank, Washington, D.C., February 1985.

-yl






LI ol
ol Jlemannt 36laS 854
Jrrgs 1yl
W U s da s

(S il S5l @yl LS 3 paill o o2 M1 Je
L3 b Ban Jl bl ol al il b polas fos Ol i
L Opgrly QW 3 aviJl eldil 2151 Ghla o dpaall 3 0Dl
G a2l s e palall ode § bnd SV Gany s coldl jolial
(s Dol Oda 3OS e AR oL (s o5 ) el
s sy ¢l G cr 0L Lyl clprlile ¢ bS5 ¢ S g5
el &S Sl ! yau C;);imi_.,-t.., Aadsdl oAl add olall )
S ol Szl G B 1 ab Sl LU § el (JLal o S
sl ppekaall I3 gl cpe 31 W psluall peaas OF ¢

oo W olall pglas Lo )Wl e aslll anld) shhaz 55, 4,
Z Y GBLL LU s 55 G ool ol iy U1 3padl oly IS
ooy el Aall DlogSat cully (Lo Dpllall ot e LI ok
SLYS 8 olas W pely del Il i G 84S el e
bl ] G V4 Y plad etV 056 O S o e adouild
el S dnasty Bl oo w5 Gy b 6 i A 39l bl 3
4 ps) Comow dolt LS Ll ] O 50lal s (goly . el 1 3
diay Bl Uy g LY D Wl eV sty S oDl
sl CadSI ol by 4 ol eda coelsy gl lte ce2T NG Y ple

Vv



S ay Ll 3535 0) ST L 06 (Yt ISy &) s e Ve
(Y)oub A.JJ:J\ )Vt Lj MJJU

lae oy azs HlaasVly galaiVl sell Lty Shals oW1 jLzsly
A a1 i e e phall 4B 03 J I3 ekl ol
P A RUVRVESV NS g;.J\ ol lesd GBS 0l 00 Lold LY
sl il Sl V1 ey L Le] oldl oo L5):.5‘ Sl e C)L;U} oAl
bV Ol oy BT slanl) oo sl 81 g oLy
WS 0 3K el yaluall oS 131 L jlzel O g0 Ceabaidl 13 oo ezl
CaSel) ol ylas! 2kl Bl § cdssl b by L lerlem Yl ade 4]
el dSle jolas &

Gikly T laled) ol plss § laladt LU el O
B - il Tl § Al 3l g et U] BLI (AU
o e oLl 53 5y dands 3 G5l ol oLl pluseal &b o
sl Sl g bty colool) bt Bl Cgid . Lo i 2l
ozl o allal 52l LSV ] ol LY iy i el ] BLS1 Lyl
g5 G ol Ay 5 3 sl 3 andl G OF o o201 oy -
ity a3 e b ol 3l 0dn O Y] cojisia psluall 2ils )
(0 S a3 LS U palall gl 4dlS gLl ol Al o,

Sysb Gl Haally LU W pslae ks 4 I JLA Jgs oans O

gyl opdl <y 3 132 Lad sl oda axly 1d, cieliall J el

O &ty e LS balael dazay CIWH QLI sluasil O J.\ Bloly . aadsdl

ey Lyt o3 IV oLl j3las e 780 - A0 llgnd wy bl del) Sl

oyl 2 sl el il slas Gueby dmlaVi clelially LK Slaaxndl

S ynn gl 0dm amlysy 3428 ddlisl ol b J gl oda (3 OSSN e
S



Sdazel I Il axgarty e st asll soliall ekt JUI oohs Bl 3
014V V40 ple e sl DLV Cdad | S a el oL

Sl gV g A IS lerza ¥t 3eliS 1 ol 35liST o) S
oy ol e I G alse B35 09 DL i Gy elally
(oLl Je Ladloudly Jlenza ¥l Slel Jo) oldl Jlpazal 3sUiS" 0 Ol Yi
3 anll WU Gl Lghans g1 LaSTl (o ST jatins SVgs JSU &S
B yims sl Yl Slals 0344 0da Sl Y1 LISl OV Y] L g 5301 slte
R EESTR CWIN Y R I LR BISY L sl Je e dS éjl oLl
Lo Y] Jenzs Y éJ\,L&:l; dasldisolll i 3,0 e gﬁ, WY
glad (3 ol Sl s G Sladl I Pr RO
Ol plall (nel U LUl 3 (o5 Lelals ol w5 4y b 01 Lol
oshall Lard syt 3lae sl 3 axll LU Gl g 281 bal ez

robald o 3kl I S b
G Dbl S VA0 e ple e QL1 3 4y L =Ll ol
sdans V1 plaseial 4] BLEVLS LS Do YV ol OV s
okl oyl Szt § SV ) Slles waeln Y1 W) Oyl
G sl sl ey B (oly L Ol e e Slamndly bzl 4
S 01 5 s Lokail L Jors G RUSIH oSl 23 g )
Sl e Lensss e ol gl L U e b el ol e 208
AW (6 gms e (5 1 Dl V1 3648 Jubne OB 1Ay L Jgadkl (3 DRzl
Sladlt ) 5 Jalddt 4] esgadll oLl amy spais 1da . Ja2d ¥V o sudy
Sy TVl oy 131 Lol nal olsl Sy o 3L
loan B LY Lz G idklo b peonad ol aida i O Y] Rar

Voo



L& o asledl S s & 2 Szl ZY

AL 3 oLl alaae e AV Ll s Zel, 31 OF Jf BLoYLS
A s olane 3 AW Sobaadd IV llgrdl 25 et Y ple S,
febially LU 01V (3 puasiaas S ol e 740 Jlpazal alel Sy
o Y Rl e el iy el el e 3gm L OF Y]
AL oo U mlly el olles ) Lpe JUI gz S Y00
Ol V) Iga¥1 i VI Sl Y oldl s o opa o ey sl
Al U] (3% Jorzd ¥ gh Jamzns LS elyen oL gl e IV
do dnd . pgl GbLa pud Lehagy d3d 1 Slakall 5 W OLA See
OLuSUW (3 iV i o9 (3 /N0 Sldiey (30 aelis o 3k Jull
(OIS S Opele () S ol i ]

Job polat Lelaazal q,:.!l SA b Osleniny el lre Jiy Lo
G J (I s e o b oL g o b e Mg dvo v
de A 1 U i S5 il 0yl e 3l 3 oLl s 2 S
WS N Bk il (ol ) eda 3 GLb sl b
G Jo Lpodans OB cladl gy (6l V] Skl 3yl & Yzl b S
SV oS ol ] A1 v 1y ok 3 slcs S8 ol 5
Jrad GBUI Gani i Jotls dnii 1 GLULT ] Uguoy Ol ol o
Gesl Ghle U] 4@l olll © 5 Lidy Jguall arlo 0 ST 4aS e
L Jadl ) G e gl dd | dakata e
ek o Ol 0w e et 63 A 5 LV odd
MQ;J\ I &Sl Gpendd 5lide 3,1 Sl | ol us ddaandi oL
Sl ol o by s I Aoyl GSVT G Slles e sl
SN el o ai Dley 50 &) o o AY (goledl sl a5 55 Ol

Yo



oo LEe BLal ] gl bt dall ikl (g s G b Jah Dl o
gt Ol Sy J it g pes OB WU L okl (o) akaazdl 2801 U oL
Sl a5 oLl w55 Lo s QL BLSI 1S S oL ] U
Jlerials J5adt 3 pmdl sl Sy L guamdl L Lsil a5l 5 4l
Gl A haae OUY] (G5l £ Dl 5l STAL Joe wslzsl oLy
G Il O s Gl D e G edellls oyl ) et
Sl plaszaly by saoall LY G Oses 0 J1 5V ol
Sl Jl Z VI 36l b ] & gl 0da (050 Com g L)

ROYAR

Lo Azt Jilwys 9341 (ALY lobe sl ¢ Y1 il G
S 3k e S g S sl i a5 G abgrall clals, i
ol 0 85 4aS O Y] LTV e (gsls 25l 3eliS Jansy bl
Blns . ol s ally B GBUI G Lol sl U eda § o
B 385 lwoy L5145 L Low Enevgy Percission Applicatian < a5 sJud- a iy b
oLl L 43 b fuogs elydl (§UILe el 3 O D L sl SLals )l G b
ods pusid bodiey L A1 6531 e lispas dxf laas ol Aanlys 4t )
Jras dleazal 36 lis 1] (655 L OB oLl b g5 iy J gl ol el s 4y Jall
Bl Dbl 06 aasll baall fon el L Ol Gy . 78A )
bl oSl oa L diy hal s ) JSlpll mg L/ Y iy B
L s &Ll s ol Ol A e oS LUy L a0 aadast )
50 UM el addS i I e el Rl Sy anldl 301 aadail )
olew Voo
Qe sy b O 25l as Golldly jladly el faold Ll Gl
oy Micr0) ez dll (31 Gk B pnd w5 (55 Bk oW il U3

VeV



LA e o gl G 4 e ol adite Lol S0 Uf o bl ()
co ey el el e iSO O iy e 5 Se olldl L sk 39 559
el e /¥o o ¥ bl (g )1 g oldl e 43S WlaS ol S g 53y
L0 pmdadl (SN Gb e e - e 5 DL G e D lae

O3 oo 2SI 3 b 18 3l Lol (g0 eg3ln OF a2 )1 Loy
Al A o Y T s Labasl G o Bl O Y] OLI e
ST Y PROOUC IR WL RCT W, W RO I A R YRUSI YR H B
AN VR PRRTRC] N\ Ry | [0V R | S P U9 e LS Sl
S B s Leaslyl cpo 1S Tesm (635 sl SLYly (Lt g
A3y Ser Gl 10 Sy Jaially dpg b SV fog aby ezl
W Sl o5 - () = Pdadr) et S8 L0kl oda Jlazad
e e S 1, e L Dlae bl ) Ak LS VY, Yl
il My ki 6 e, Wl J31 al LS V08, 0 e e ) oy O
LW 4 L's.éb\(\ cavas Jolay 1y 42801

om et e 6 Jeanns el &y b 00 sl oY 3 Ll

JeSom il YA a  SSUI Aal (3 1S ol 18 Ubleazal O o v i 51,1
LYy 3 d-ledl oda Cdeai a3 L V4AY ple S Al YYT dfV4ve ele
e 2SHs G sl 3okl Jemnady 1) sls N (§ Ledts Ly padls
Sl goF o0 1N o JB e fia, ‘VIL;;H doer Al gve
L0 AUl daadl I Sl Gl A A ALl cdelias A3y a2 0
cislyH oloe ) dnr Ut Saad 3 dtd i) S e 080 ey

Syl pa I L G gl pel) il odingy 4l Sl oda ol
e S YUl (g M &t Bkl dadadl s (ool audy 4o Y ol
Salb ) &b g all Bkl ey L Al J ) Ul UL

VA



HVid)ﬂl&qégawlé&sﬂl‘sﬂ‘jkd\‘,‘.ﬂ\_r J g
CMYVRAY [ VAAN

SXLVSTALYS! \ave dyt
S

VAo, ¥+ Y4, e sl LY
AV, Ve T,V it
8,00 ¥, A Ly bl g
\A R —_ L b
Yo, 00 Ve, NYe WAl
VY, Y e LIS
I S Lt
Ayt —_— rall
1, Ve ond
0,00 N,V IRV
YY,4ve. (PR IO
£V, °%,YV: VQ,,,_._U

RYREEY QL.:L:J.H) ‘_fq.k..“ \L&.‘-) ‘?)uhmh BRI lea J.».ﬁ.:-\
Rl o il A Je Jgeaedd JUT AU Y

SOURCE: 1974 estimates from Don Gustafson, «Drip Irrigation in the World - State of the Art,»
in Israqua’ 78: Proceedings of the International Conference on Water Systems and Applica-
tions (Tel Aviv: Israel Center of Waterworks Appliances, 1978); 1981-82 estimates adapted
from J.S. Abbott, «Micro irrigation - World Wide Usage,» Bulletin of the international Commis-
sion on Irrigation and Drainage, January 1984.

SRR W



S el &3] a2y g e 4y patlas el g_é” ( Pitcher Irrigation)
gl Magy ekl oy gyman sboall ()1 (sl J g aSlyilly ity o
‘5,!‘ db-é l‘S} )J.L;J ialate dl <Ll J)&?- uf...:; é.]\ c\:lLv é}‘.;-‘
o ol el G ol o i O (S L i Sy B
gy LS Alls gy b ag Ll gl e S 3 Dlgldl 0de s
%J)Y| QL»J‘.;-L 5,” ol dl AL L_3 u)by.:.”f_.&: . ol._.ll.’ C)LF})J’,.U .X;J):J
Sleses Sl 3V 8 By L Al mladl del) 3 A S o

O I G gl an iy Al 5 P sk ¥ 3 ] o

‘3‘&;._[ ‘UL;J OM ‘__3 ‘..LJL‘J\ flw| JJ)‘; BJ:—\Q‘ a.:ﬁbjjt G)L.ﬂ‘ ﬂ_’.lﬂ_ﬂ
Bl b el 8l pish dam o a0 I gy 8 e sl
)‘J.Z.u al.:l‘ ﬂm‘fj&@@b 6)“ 5)‘.)‘@_.«4-.1.9L~.’J JWY‘
o B 5 0l I Jo o ¢ 001 Al 5B oz obs s3lias
f/.f'_) \OL;.\_JC,[;:.:QU..‘SU|L‘3)L2§:A d)__.LA \V&)Mﬂ el
llay (Tabela) MU dw amw Cilansl S Islas s JI 3 Jozed oo g

C00,¥5 0o & Ay Llel 55l

Wl st =Y 3 o 1 Judd ¥ o)V ons pae il

o A Jas Gl olpall e ol o B oSO AL s
ot Al sy ol 5 iy iy ek ] iz
S5 olagly s ) ogwér&ﬂl‘};y)l}\ B ey (nre £y R
ol L8 W b Lt I A5 e sl b 21,5 ] (05 <)
e el fat s I Sl 3931 T G sl Ly (s 2L
oo Tode 01 i Jf il (L5 e o 0y, ot o 5 ol

VYo



.oL:.U R &....,LM QW\ QL‘—‘,)J‘H u‘\“‘l Q}p)bU P

do b oo Ul Aol [aud e jailyll s Jens Y
S0 g Sl sty g Geblill gy 1A Y gowrs
oesmsll e O e o L Lo (SN (8 (Rajanjane Ol
L on L e 2 o Oshat 1 oS o dendl Sl
Jemtd o o2 0 des L oldll wldy ke g2kl Oye)l il ade ast
90l Sy e 31 OIS Jpadt pans (35N ) Ol saewyl

N o L W L VU (P BV PV SE I
o LS OY Gy ailS adle joluas Sla O 05aSTy Lade W1 Y
A e e ol anjlo el o ol )5 ) s aaki)
e A O 3] S g daalr 50 (RobertChambers) walis oy 5 damnd | i
Lol oyl sloo alS Do) & 1V s sl o bl 3 Syl
LDl oo e slae V1 K Y Y U3y 2,4 o)
Sl sl ol dakall jad shy M Jonndl plladl ¢ 43 OUS oo
G Sbles ol O IS 3 el OISl 0l lazdl 5l Slals )\
Lsb ) d)es ddl e Cllan g Loldl e aglesle Ol ol o
i il LA el Ol s iUl e Sy b (55 (LA
g s A A e e arsb Il A s el Gl (e A1 e
de sl el OGL w5l c;'.!\ Olless Hla WY LS
Jbarbw Slegy 0L ppbla jehis Lodie chadb (6 ly coldl asle
okl g G Dyl s B 8 B3V e oLl e ST £
i LAl g IRl el s bekies | ged! Jleaza Yl dla! adlsTl ol
el eda Joais (g G LA Dby 4l ok ST S s

RN



S A b e i Janiy oS0 anlall i S,
35 5ol el L1 it U 5 77 30 by el 3 i
G i 3y iyl Do 3 7TV g ol Dl 3 50 olan 0 70 8
L5 4l Jj;,,.c,

a ey ¢l Sl g dams B LAl pny (6 ) Al hoas

Jior A5 S B Lro) e ey 18 o Sl Sl (o
J.....S\ JRIV L5y 06 Eo |.\.> N[N 5 3 (Craro) 3, M8 ¢ (ol
u,du,,b‘}..,dag,www,u,.ﬂumww el pot odelonas
GRS TS R Vi UOR IRy URICH e 38 Y R P R ]
55 Oly odas /¥ iy B S )1 daiit 3L OF Je oLt
Galat e umy ek 25 LU B 3lye OF 1) BLSI « adonns iy
.<\A>CL:.:'Y| J5 3 L ) peYl ods ol Adly ¢ 5dd

3Vl il ) Bl e wdhidns JLol Sl 3y 46
Jat es sladd fail w55 e dgeadl ol e 32 Gblie (3 el
Coadsil Lide foldl (65 (52 LA Lgb, L3l e ey Aty
JSI s ¥ e ¥ b latie s 4l ¢ il ) 5 sdab ] dalaie § i ybo i
(Y=Y () dade il ] g 3 bl sda sl Sa
BN e Jyadl § il GOl | Ve 3eliS el CM (g I it
Wllal 2051 01S) . dndl b J gkl Gl epme ) st sy 700
ol Al SIS S 768 ey ol ) 2l optlt ey 5]
AP ey el ¢ alantoos sleodimy S ool £l el

v



‘,))\Sﬂéﬂ‘,&gol:lli?b\w\ﬁs :(}:J:-"' Y.y J"..\r

JRUpeE
7.

\F+

qy+

vt

VYt

SOURCE: Gaston Mahave and Jorge Do
Technology in Irrigation: Its Influence on Production
National Committee, Transactions of the 1st Regional Pan - Americ

vador (Bahia), Brazil, October 1984.

"o JN J panll Ll

N
ol oS

f,1n ‘L YA

v, 0A L

CoY CoA

.,00 ., Yo

J gl

)
o
Uyeoldl
1RO

.)U@JS.H)Y}J“" JCJW‘Z‘K:}% A

minguez, «Experiments at Farm Level to introduce
and Water Resources,» in Brazilian
an Conference, Vol. 1, Sal-

_ il dely )l bl
o Epangll odn S 3 1S Aol 26 (01 51231 OF e o2 )1 e

I G ey 1 oY1 o AT 0L Y] ¢ bl 3 ol Y
o gw\ ! s @b!)v\ oda piy L5 0l Saa¥t obas (555 il
ORI P C S R E R I e T e
TN B A B L T T
Sl (Vo oV v) @bl g ) il dilS Py Ll oSy - st G
G055 I 6N 3 el OB L 31 Ghla plame (3 dxpll 1Sl Yo

SV



il 551591 01 L 09 AR 2V 8343 Jazsdt b1 pa UL (L)
RVPRRY bYlSCL.aYla:b)dwY!u..wuo__,}Uﬁyb\Hdow
e uL:LJ« el 1A (Y sgaall L?”""J"H el poe s A O
adadl BV o) aals

O3 (B iy BU LU 3 BUL B Ee15) Lhadl del, 0
Aa ud jUaa QL_?QSJ:’.!‘.J@)UO;JM| a9 .SJH';C_UL&@
S5 Bl e B Oley 3l (6 3 IS O San HlaaVE O Ol !
sl . Joolmll Jidy lowi u 341 ddad) =Y G W gV
Al Joo ol sty el Sl iy ¢ 0,1t aa ols Jaimy
b oy sl Sdy L dasVl sl ) gf>w,:JJl CL-.;M J=d il il
0)sS I adadl 4l ol ols O BAStewart and Earl Bumet) 1,5, Y
O esuy aims bl (3 Ll oda o5 8 puadl OI Y] Oy 8 din ddy me oDhel
Lol

LaS O drs 5B )30 i stondl bl pa ol OF Gt 131

e Ko 3l C“” Aand 5 54lf L1 %ASCOLOJL b J geal

JSBEH sl e Ll LS Vo 2l (U o ety Sl o,

ke (3 &y 5l Lgb S LaS 5305 O Waypdo anazf oL o Qlal el
AMadseag Bl e el SE 54

Jd (@}!\, sbadl Gy 57aly df ) A e e Al eslasn VI Sy

Zahate (§ JUae¥l ol oS el 5 053 J pibt 275 Lokind a1 5oy 505
sl b 3 Sl Ol Gy G e aeadl 3 delidy [ pd
8y 2135 Jruolmll OL O gt Ul iy gl o (§ Jlag G Jall &S
G oY po Bylae By LAY a1 Jly del) I ol cdalast 131 &5

IRE =



el ‘ww SV saadl e 0dn Cl:.N\ 83l posn My el £ 5
Ang lasl BN 5l (nins Jf e eadll Jool# o olsjl s e
Lz L ey I e Bjlie D1 a0l i

by de Ol sasbesy L A1 e dbildl e deaty G B A o
Lol 3 s sV STy el e GV e 231 oy L
dsladl L 95§ ey LAl SLAL Gkl ode Gy ol o
el ey ot 0L A elayls sUao¥l obs sblans! (3 5aelonadd J g
s 1 J el (B ] ol 25 201 2 by 2135 1Ry <2 A o
Lo e oo b olajl 5 & Sl 35000 st OF ) sl SN i
Jadr) b0 e gt VY 5d) sladd iy (5,1 8 4S5 A0 UL Lls,
AN casE Jlasls ST b A L1 Ll £aS SOlS Leiad (V- Y 035
o slae 10 575 el dlaa gl SUasYlolo e V88 Jo dadlnll e
& S 5l 2l S cOlS L UL L e Leadas o5 01 J g l) T YY
gt &S cins HiSa JSILEN e b A e ;g:»‘qy\J)LL\¢ﬁ
ol e dbildl e AZU 84S 8345 ekl oda - lgals o5 g J e
VAN

Ol A1 sboes dely 1 &2 b Oge 1 Jomial ciiw OV € Jhs> L35
LSl DleS aad Silpd uva,)&UV\ag.},>.r:¢ﬁ> !
Gl adn Coman Ja) L GUA 1 Lty ZaiS 1 Jyi 3 ley, ald
Leb &t JlaeVl LaS 5 Y bl 3 SV ol dsty 1 il lanl
Q@)\dLQ)LLgY|Jjﬁlé‘i)ﬂhJA¢%;5|.@DL{ﬁZ)rA\~~¢f
(il Lo 30y 3l DY je o (3 SlmSU i Ity b
W 5,85ll leglall ¢ putdll die B Al el 0L AL I 2,k
M Badl Gl Ol 6 UasVl 5 555 sboald Jruslondl bl 0
SV ety B GUL G Ll del, I 2l aal 5 et 0 AL

I RY-I



L guamll -l pke

2 ldl e GBUL G o3l 2N L) 8l okl e
o &l d g o)V e o G cBpinall WM bl § 4ol 31 45, b
ey el Jgm 8pin ddaie J] Lo 308 ke oo JUas¥l ol ol
o ozt 03 e3le Lghaas ¥ g JUaaVl oln (po 1S1 &aS de 2l fuad
s Ol o Il 3 B el oyt S oplandl s L dg L
Lazady Ve g0 2 Ve quN&|gJ$ﬂJnghﬂgd)UquJt§$\ﬂJ;|
LGN el Sl sy 5 g bl dles o @S

gty sl 055 e ol Je blowadd Balbl B 21 U ¥ - ¥ Jys
il Y gt B et § 2 S 3
LS5 sl Bl JaeYlebe e J AT LG TS
P TRE S P I P Y NS S J gad !
¢l kS B b

\VA* Yy y
YeN. ¥\ \
Y. A Y
YAA: i ¢
YA £ A
v44. £ \Y

SOURCE: B.A. Stewart and Earl Burnett, «Water Conservation Technology in Rainfed and
Dryland Agriculture,» paper presented at the international Conference on Food and Water,
College Station,Tex., May 26-30, 1985, based on data in P.W. Unger, «Straw - Muich Rate
Effect on Soil Water Storage and Sorghum Yield,» Soil Science Society of America Journal,
Vol. 42, 1978.

R



sl 2ol 0 Ve G Gl ede e Gl B e o2 01 e
Lo Uloazal OF Y] S Ll e iy g1 130 LSS e dalisty
S 1YL &l fooloead) has 83 ol odin OF |y . lasas I,
253sll Slastly STl 1AMl 2l Oy med G ol 304 pdld Ubleanad
L0 el el g Ly il gl S

SV aliil amgi g Sy el ZBY sas Jalas el Ll slo3
oSy Jol 2l Jans g g1V jlastly ey, U allast & pae
emshald Loty Glinld Lgmaglin (sute 3 Sleyy U1 iy 0,85l oL
ol 57 Iy 3] BLsl cslaadl i LAl iy e LSl g1 oLl 48y
de Jsadt Ogesl 1 ki QLA o o Badl Lol 01 U
Lesley conlis ol 30 Ol Jany iy 3 2ol <2 15V Juail d gas
Oyl M pcdiny L adls Gk Lo DLl dpam Jorl o SasY! J)-\‘-“’
Sy ally pddl e s N bl dleily Jrolosll Sl Ll
UL e AU

Dl Sy LU jalalt &5 o cBladl i g UL
S0 my Y1 U sadl § aeby Lo oLl o2 [ 1 ol
£ Sl 51wt e sl et Dl s Baladl gt e 55V,
Bdlly A0 OF e e Il dey Lo ds U] Gl Jod e 5)daey el
ol Ol <l plall Sladl il e a5 131 YA e DL & S
ks 1Sy L (Y0) Db (6 VI iy Jall el o ST gt Ay 2 5,1
s daws O Glamld daglall ULl Lol 830 3) gyl Lokl Sogn
3 bl Jane Jaty Lay o 0 L s Y @ GbLL G s

J’{"i‘f “..SM oL_..o.U daksdl CJL&))}L\ ib&@,:.»\( E)L:'J‘ ('.M:J_S‘ J—G-hi)
&!%HZ\WQULJ\ uﬁuww&buﬁf@w Luwj;-\

Yo



3y DB e ey o cied ) el 338 3 IV dad ) sy O
SRVIER 3ol peld Bl 3851 0550 DL O il sy sladd
U s b ool i 878 el b sl e ST 25V
Il 06 JL¥l 211 53 31 ey i 3,01 Sl e 1 131
AV seall by kel & S8 01 e v Il ey caaldl ey i
el s 131 Sl ey Sadns O Sy Lzl OF Y] Clinl) ol

LA gl o L

TS Uil Koy ¢ oS (5 I LISl b Liy5 Y gl Gl 3
Jdt Gl 1 kst Sy . dnbeh | poidl 38 5yl s3g Aol oLl
Sl (3 sagoedl oldl SlaS izt e Gl )5 G b e I
V1 0l B 1S deley 01 Sars el g Ciomd dledl gl
L S

@j ‘Lg;.u\).)agaa_ ‘;SU)S\ (‘PY|J_}$W|L§J-’." Z?JB-’JLJB
Jybs o Sl 5,015 hadlly anadll DS _ams L aomglll Jad e Ll 5,03
oo Vazne b Lems 5 UL Gy o gally sttty ol paa
M‘LJ‘NJ‘ éLL..U L‘j upb-d&.:.; o.\:.;u 1:..;L4-| o.l.bjx.'.'a;o}u‘
LWL ARl d e Al Ay ol e S g O S (a1 G2
L5 2l Bl O gosgnndl fomios o 201 516N Ldall ol Lo dislolds
CL...J\} &hﬁj\})w\} AJA.H CL:.:V u}_.LH RS Yoo oF 4_’;>}J.a
Q}:.U\ d’o‘f Yo J.F C)Lh._ogl\ oL:,a é}.’.ﬁ- ;J)LZ.«.U}) CL'J“} d}:,u\‘,
DU andy cade pand 0plll e s Ve e e il e 52 S UL
(o2 ol @bV ot oa Oyl e es 00 e O sl
Joos S bl goldl UMl e 5nS N elhadl Jan e
L GOl o6 5y AU 2 Lo lyd dlage UL as iyl

VYA



dasladl SULA (e GV Ay oz 8 5SS (3 Uy ol dralar (3 801 g
B OF sy SN a3 5 5 S Al il s e Ao JF el
Jomty AL gl ALY ) DUl ) ilas | USN e
Sy ko) AL UL e Y Ve L (552 10 ‘DL»Cf>JM
Sl e asB 2 S S o) sl ol del )

L Olgh gy Lasbuas Ll Lzl &slaz Yl

Cyo Byl CJ"" Sbast J) oL oS S cdandl gudl | e
LY sl e e ool @ eololl el oy ol
S 4l5y ( JSE L:_,.o- s ady o Bl 93 LS s ay (Amaranth)
sl DLV b gy Vleslymy Sl 3 Joo W aibye (dad
slie (GBI b S 1 2yt el Y Jlr ek
Leslie Yo Jlpm 4ol polg . o led (ST Jguw sk s i)
W 6 O gtngy ool s 3 Qysb 55 53 geinss sl LY
G LY oolpe ol sk Gl gl 3 o guamaS (lola 153
SV S 1 e 1 8V gl 3 Gkl g s
wel); Jag Ll JSLall Lae s Laisll ol 3 dted! DU Gl
Pl e 84S 2ol Sllos DLl s o OF il i e (LIS
OO sdadly Ll e Sl el O s Al g

Je ¥ dalely oldl 95
Ol 4555 4 obald Aot Sladall o o dls SV ols fenzes
Al L aosle olas O ai wilall ol 5L (3 Wlanad dmy L oleboally
eV ot Y Al &kl ] g o 5 ol L O L Sl s 2
ety psud Jo¥ sladl dlead oda 28 b o Sladalls Jladls
oo A UK BV a8l r Kas 0m pn S3ST oLl Jleazals ol Jlenad

Lol a:.l.” cL_.M r.a\g ol ‘J'i“‘-' ek )lea.o J.':_).la.; Jl i:-u-\ JJ.LJ oL;.U
VAl



slel Koy 1y Lol ols sl domys Clan YUt 08 e ST 0 2]
) Jondt 5t I C;.A.U o oo da3lall oLl 0 3 S dnaS el
sean o SN Lokl oLl a2 Ll VU5 (oLl 595 o dond! o
(el aalel e ds dleall sl (5 5 N anl e Lgm 550 Lz Laos

£4 Ll VAVA ple 3 samdl SV 3 dlaxiedl oLl £aS il
gl S Slelas V1 ee g L 5 aday ccnSe e Ok
oda by .L;Lfaéjdrgo|J_§ofr,tYoL;|prSJwt
g 25V LU psliall e conSo a0 VY e iz lal
olelos C{)ig_gs.x,:i\ LY clelis (3 doanadtoldl s VA e S
odn S5 - ¥yl eomdll (g A1 SIS (B 1 pp s
N Jeolgme IS Leaibaan Jot1s opll oLl SleaST sl oleliall
Gl aslis 4y 39 5 o o JS5 (8- ¥ oy J s Aol AR 5241
Jama 06 cple JKy L 0j0 ¥, ¥ Juall Jamiony JUU o e 4 il
Glaan Joniad copm 0,¥ 1Y, 8 (o mdiyl 25 3ol dslio § oLl 505
Skl oy 1,8 Sl 2V Slelasy Sl o Jls L I 5!
(e 1, 4V p Lgd ey 1 Y

Lo 130 aad! 3 el s DS 06 el paadl e o2 e
JEPRCURCICPIPOIRES q;LL..a_S\ Sl A3 ,e B b o =SBl
2 Lgp o b W iy J) P O £ aasladl oLl OF G Lol
peall Jols il s ol e 0B L)l Sldadl s
I[Ny v.»}U D Rl IS e S Golal (s L e
3 e 016 00 sla Sl A31 e Slasle O by - el O el
Lo lall 8l A1 L ol

RAEE



UL JA TCH PEI0S g T WU RPPR NSRRI SECTCHTD AR 350 QRS PN
Yoe Bg V40 L) Slaigdl ae VAVA - V40

el ol SULS) T gy

& st do A ozl Aozl
clbal  iuly b 4 das | v il 2
\,A \, Y v, Y Vv, Y, ¢ V4ot
Y,Y \,0 ¢, ¢ Vv, v, V404
A Vv, e ¢, ¢ Y, Y,V v
Y,¥ \V, % o,\ Y, Y,4 V49A
Y,4 Vv, A 1, ¢ Y,V v, ¢ Vavy
AR \,4 v, Y,4 °,¥  \4qvA
A T, ALY \Y, Y 1,1 Y4 A0
WA VY, Y vY,V YA, VWA Yee

Sources: U.S. Department of Commerce, Bureau of the Census, Water Use in Manufacturing
(Whahington, D.C.: U.S. Government Printing Office, 1981); Projections from Culp/ Wesner/
Culp; Water Reuse and Recycling: Evaluation of Needs and Potential, Vol. 1 (Washington,
D.C.: U.S. Department of the Interior, 1979).

e Wl £ o3, i 3 ol )1 VARG & Zadpell ot 0,55 3
Sslll wlelis 3 ol o5 Ve A5 &\c7%;i\¢g Y (W
YA UL 2SI sl s Ui VY e 41 Yo v ple 8 Gl bV
131y U VY Jf et ok ple IS5 ¥ o 51 A1 J A1 s
Yoo ple 3 ebiall 3 oldl 3gaal 0B Sl mdl eda 4] Jpeosll o5
ol le VI om G N1 da VAVA ple DNV e JB1 T80
.WWC§i|é;L¢$Y\

P Aol b Obgs ewo Lﬂ>-§;t~ﬂ\guLLi\bgyg\}mg

AN



ode (3 Vsl St Jemed  Lgd] J o] il 5yuall coy e o
¢33 2 ol Jleazasl Salet o 3Y5all OLudi ey (1 ¢ (5 gme [ _poliS
Ae Yo Ve olie (o B)lae YA e b S S e 4 ] 2lig
Jot i G BLAVG s oW 3Vl s o 255 b S S
G L Suall dleazat J 03 31 Was ezt s3lels ol Sl
Jl 4k rad cdloe 5000 VT sle A S Jonios oSyl Jana 0B 5
ol LS La VY 3] 22 51l aala 3 G gll Jalas do OF gl
Vel VL GG eles e aS01 Jerza Lo Bl e b S
Joris gdgedl SEVH o oLl doemetl GBULL 3y . 20801 e Cilas!
Sas Slyorls s Bastall oL Lilae ol ol 5o dlnas it
PR NN QWIS PRVIFEN

G asbiall o 505 (s pus Sgllall oLl 4aS L delis &5 Ladie
aastall olll ddlnay G5l 45 o |5 adlang el fe J puad ) ilS LaLael
lel adls [opm leliall phane 35 L puall (o8 ed Blanad aoleY
JSl e ¢ Zasladl oLl (8 el ) Sl Y e Jlaza Y
Wl et 3 Gl Slles s a2l uddl Slles e 0y ST
ol Lasladl oLl oLt ddilas ulscusﬁ iy L )4l (a5 (o ((Fiber)
3 15 ol ailall ass oLl a5 0B O el L8l Slisl, Ll
LpsadlS 3 3o mlas ol LSl Dbl e b Loy . &alatd!
09 sk gt oLl las (g ¢ (oLl ol ) SUMI iy s pte
Lgatdizad a3lety Lasball oldl & las OF wall 1a sy < Jaondl U] Lgh o o5
o Sy L daSh ) Sldlatey W ails Gl il aall Jis
s OEA axad Lo ol s V0 lda, ozl ol S [2id
Balel e cplall 1igh cLaaladl oLl e Gl e CSlS g ol o
RLNTRIUC s P o

AR



G dade s oy O uz,u Lelall padl Slhes aonds O
okl 3,0 lllaze sl e gl i gy oLl Y| ezl
Dl o TA s Mgz I G5l Lols (8 oldl a5 it ] esaall
i cpllazal Sliard! Gy Sl LI Sy oyl Lol
ot dasbias blis Chuadl Jldies obol) LeSDhgul Laid Lelinll
o s dely fy L Olasl dn b dinna V1 36 3345 ol L ¢ elosal
Y oda Sgzul O b chad (Bl ST gl Jgliomy Slel st O
O 3 L5 Ladyme 1S e s Jolag OIS ligmandl Jaslyl 3 oliald
JS casty debiall ol Jinzul Slislye 31 w1 LoySdl oy
sy el Glaal (] oy g &y )l LSl chah ¢ pinas
Jl Loy ,alt Ll sda sl L lauts sl Qu*o‘)ll‘c.d a&adl ol
syl badd ppdie WS gy (0 - ¥ VSJJ’J’T) s oldl &bl a5l
OGS ¥, ¥ el dad Dslae day sbald eliall 25V elis

oLl Jlxiael a3lel i 131 Bl apladt oold ol e i Jadsey

it s adamdl s Zeleall ol ss 3] BLSYL Odel) esll
Zanlyy doelially L300 Lolall ol matt (35,0 ()l Pl Ut Ouke (o
a2 day Ol S &3S 0 ds dast () Aesladl ol JES Cll A
o skt e Loslall oLl ellagy L psle e ALl el Lt d) )
i g a gyl A o5 lall a1 A1 51 52l Al fas
dozny oLl e sl ey e Jpandd LS ALY (5 4 paadl Sl
SV sl eyl 8 e Sl 25 e sladl G AR (g piee
15 856 i lae 2ol oLl ans L 0L &l iyl 8 5l
3 o Ltin el sy 2Ll oy abaondt GBLAL ] Lgly a5
Shall G G S ol e T2l LW Jlast 0,55 1 SLYI

Ve



Wl Ul Jag @3 o 281 oyl oLl Adlas OF L el Al (55 3 ol
S g el e e

S NAY sladl olebaall Gan ol Al 1ttt - ¥ g

i
(BUL)

+Y\

+4v
Y\ ¢
AR
+Y\o
+Yoo
+14¢
+YYY

MYQAY Y4y
(<l (LSl Sl

rrrv,y Vv,e
V1%,V ALY
EA RS 11,Y
Qv 0o0,Y
(AR Yo,¥Y
vy, ¢ Vo,V

Yo, T,A
Va%,vY 0,0

- YAAY

Zﬁt¢ﬂ|&j

blall ol
LSl

el i

c_...'J\

ol Y Ol
EEIRRT
Sl ol
Al opdaddl
olelia =

P I ()

Soruces: Saul Arlosoroff, «Water Management Policies Under Scarce Conditions, » presented
at Water for the 12st Century: will It be There? Southern Methodist University, Dallas, Tex.,
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Chapter 3. Increasing Water Efficincy
1- Donald Janson, «Kean Adds Restrictions on Water Use in Jersey,» New York
Times, May 17, 1985; Wayne King, severe Drought Hits Southwest,» New York
Times, June 6, 1984; «<Managua to Ration Water,» New York Times, December 20,
1984; Deng Shulin, «Tianijin - the City that Needed Water,» China Reconstructs,
February 1982.

2- Alfred G. Cuzen, “Appropriators Versus Expropriators: The Political Economy of
Water in the West,» in Terry L. Anderson, ed., Water Rights: Scarce Resource Allo-
cation, Bureacracy, and Environment (San Francisco: Pacific Institute for Public
Policy Research, 1983); number of dams and projects from U.S. Congressional
Budegt Office, Efficient Investments in Water Resources: Issues and
Options(Washington, D.C.: U.S. Government Printing Office, 1985).

3- For a more thorough discussion of emerging water problems, see Sandra Postel,
«Managing Freshwater Supplies,» in Lester R. Brown et al., State of the World -
1985 (New York: W.W. Norton and Co., 1985).

4- U.S. Water use from Wayne B. Solley et al., Estimated Use of Water in the United
States in 1980 (Alexandria, Va.: U.S. Geological Survey, 1983).

5- Irrigated area and efficiency estimates from W.R. Rangeley, «Irrigation and
Drainage in the World,» paper presented at theinternationalConference on Food
and Water, Texas A. & M. University, College Station, Tex., May 26-30, 1985 see
also, Mohamed T. El - Ashry et al., «Salinity Pollution from Irrigated Agriculture,»
Journal of Soil and Water Conservation, January/ Februaty 1985.

6- Rangeley, «Irrigation and Drainage. »

7- For a good overview of irrigation efficiency, see E.G. Kruse and D.F. Heerman,
«Implications of Irrigation System Efficiencies,» Journal of Soil and Water Conser-
vation, November/ December 1977.

8- Wayne Clyma et al., Land Leveling, Planning Guide No. 1, Water Management
Synthesis Project, prepared in coopration withU.S. Agency forInternational Develop-
ment; Fort Collins, Colo., July 1981: California Department of Water Resouces,
Water Conservation in California Sacramento, Claif.: California Resources Agency,
1984).

9- For background on sprinkler and other irrigaion systems, see Kenneth D. Fre-
derick and James C. Hanson, Water for Western Agriculture (Washington, D.C.:
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Resources for the Future, 1982); conventional sprinkler efficiency from Kruse and
Heerman, «Implications of Irrigation System Efficiencies», for discussion of LEPA,
see William M. Lyie, «Water Saving Techniques,» in Hope for the High plains, Pro-
ceedings of the Twenty - Seventh Annual New Mexico Water Conference, New
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Chapter 4. Managing Rangelands
1- Estimate of ruminant populations from U.N. Food and Agriculture Organization
(FAO),Production Yearbook(Rome 1984).

2- Society for Range Management, «Rangelands Can Be Forever» (promotional
brochure), Denver, Colo., undated.

3- Based on data from L.E. Rodin, N.I. Bazilevich, and N.N. Rozov, «Productivity of
the World's Main Ecosystems,» in National Academy of Sciences, Productivity of
World Ecosystems (Washington, D.C.: 1975).

4- R. Dennis Child et al., Arid and Semiarid Lands: Sustainable Use and Manage-
ment in Developing Countries (Morrilton, Ark.: Winrock International. October
1984); National Research Council, Board on Science and Technology for Interna-
tional Development, Environmental Change in theWest African Sahel (Washington,
D.C.: National Academy Press, 1983).

5- H. Bremen and C.T. De Wit, «Rangeland Productivity and Exploitation in the
Sahel,» Science, September 30, 1983.

6- Child et al., Arid and Semiarid lands.

7- FAO, Production Yearbook (Rome: Various years).

8- Estimate of share of ruminants raised in conjunction with farming is from Winrock
International, Annual Report 1984 (Morrilton, Ark.: 1984); conversion of grasslands
to farming is discussed in John F. Richards, «Global Patterns of land Conversion,»
Environment, November 1984,

9- Area of pastures and forage crops in United States from U.S. Department of
Agriculture (USDA), Agricultural Statistics 1984 (Washington, D.C.: U.S. Govern-
ment Printing Office, 1984); share of roughage consumed by livestock from USDA,
An Assessment of the Forest and Rangeland Situation in the United States, Forest
Resource Report No. 22 (Washington, D.C.: U.S. Gavernment Printing Office,
1981); data on India are from William Hanse!, «Future Agricultural Technology and
Resource Conservation: Beef and Dairy Cattle, Sheep, Goats, Swine, and Poultry, »
in Burton C. English et al., eds., Future Agricultural Technology and Resource Con-
servation (Ames: lowa State University press, 1984).

10- D.B. Grigg, The Agricultural Systems of the World (New york: Cambridge Uni-
versity Press, 1974).
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11- USDA, Assessment of the Forest and Rangeland Situation.

12- U.S. Department of the Interior, Bureau of Land Management (BLM), Managing
the Nation’s Public Lands Fiscal Year 1984 (Washington, D,C.: 1984).

13- Roy N. Van Arsdall, «Discussion,» in English et al., Future Agricultural Technol-
ogy.

14- Child et al., Arid and Semiarid Lands; Stephen Sandford, Management of Pas-
toral Development in the Third World (New York: John Wiley & Sons, 1983).

15- International Livestock Center for Africa (ILCA), ILCA Annual Report 1983
(Addis Ababa: 1984).

16- Lloyd Timberlake, Africa in Crisis: The Causes, the Cures of Environmental Ban-
kruptey (Washington, D.C.: Earthscan/International Institute for Environment and
Development, 1985).

17- Bremen and de Wit, «Rangeland Productivity and Exploitationinthe Sahel.»
18- Amartya Sen, Poverty and Famines (New York: Oxford University Press, 1981).

19- For a thorough history of ranching in Latin America, see Grigg, Agricultural Sys-
tems. -

20- Susanna B. Hecht, «Cattle Ranching Development in the Eastern Amazon:
Evaluation of a Development Policy,» Ph.D dissertation, University of California,
Berkeley, 1982.

21- Norman Myers, «The Hamburger Connection: How Central America’s forests
Become North America’s Hamburgers,» Ambio, Vol. X, No. 1, 1981; Norman Myers,
Conversion of Tropical Moist Forests (Washington, D.C.: National Academy of Sci-
ences, 1980).

22- Central America data from Myers, «The Hamburger Connection»; Amazonia
data from Hecht, «Cattie Ranching Development.»

23- USDA, Agricultural Statistics (Washington, D.C.: U.S. Government Printing
Office, various years); USDA, Foreign Agricultural Service, World Livestock and
Poultry Situation (FL&P-I) (Washington, D.C.: April 1985).

24- For an overview of the ecological effects of forest clearing for Pasture, see
Susanna Hecht, «Cattle Ranching in the Eastern Amazon: Environmental and
Social Implications,» in Emilio F. Moran, ed., The Dilemma of Amazonian Develop-
ment (Boulder, Colo.: Westview Press, 1982), and Philip M. Fearnside, «The Effects
of Cattle Pasture on Soill Fertility in the Brazilian Amazon: Consequences for Beef
Production Sustainability,» Tropical Ecology Vol. 21, no. 1, 1980.
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25- Estimate of cattle losses in Mongolia from Jacob A. Hoefer and Patricia Jones
Tsuchitani, Animal Agriculture in China (Washington, D.C.: National Academy
Press, 1980); Losses in Africa during the early seventies discussed in Child et al.,
Arid and Semiarid Lands; for a contemporary example of the social consequences
of animal losses, see Michael Asher, «In Sudan’s Dying Deserts,» New Scientist,
April 4, 1985.

26- Quoted in Philip M. Boffey, «Spread of Deserts Seen as a Catastrophe Underly-
ing Famine,» New York Times, January 8, 1985.

27- Jack A. Mabbutt, «A New Global Assessment of the Status and Trends of Deser-
tification,» Environmental Conservation, Summer 1984,

28- Jean Gorse, «Desertification in the Sahelian and Sudanian Zones of West
Africa» (draft), World Bank, Washington, D.C., February 1985.
29- Child et al., Arid and Semiarid Lands.

30- Garrett Hardin, «The Tragedy of the Commons, » Science, December 13, 1968;
for a contrary view of the allocation of common resources by pastoral societies, see
Sandford, Management of Pastoral Development, and Jere Lee Gilles and keith
Jamtgaard, «The Commons Reconsidered,» Rangelands, April 1982.

31- Sandford, Management of Pastoral Development.

32- Ibid.; U.S. Department of the Interior, BLM, 50 Years of Public Land Manage-
ment (Washington, D.C.: 1984).

33- For an overview of grazing fees on public rangelands, see USDA and U.S.
Department of the Interior, 1985 Grazing Fee Review and Evaluation Draft Report
(Washington, D.C.: 1985); for a critique of the current grazing fee structure, see
Katherine Barton, «Wildlife on Bureau of Land Management Lands,» in National
Audubon Society, Audubon Wildiife Report 1985 (New York: 1985).

34- Sarel Hayward, Minister of Agriculture and Water Supply, House of Assembly
Debates (Johannesburg), South Africa, May 15, 1985.

35- Chris Maser, «Rangelands, Wildiife Technology, and Human Desires, » in Office
of Technology Assessment (OTA), U.S. Congress, Technologies to Benefit Agricul-
ture and Wildlife - Workshop Proceedings (Washington, D.C.: U.S. Government
Printing Office, 1985).

36- ILCA, ILCA Annual Report 1983.
37- Guido Gryseels and Getachew Asamenew, «Links Between Livestock and Crop
Production in the Ethiopian Highlands, » ILCA Newsletter (Addis Ababa), April 1985.

38- For a discussion of alternative grazing strategies, see OTA, Impact of
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Technologies on U.S. Cropland and Rangeland Productivity (Washington, 0.C.:
U.S. Government Printing Office, 1982); for a broader discussion of ecologically
based grazing practices, see Allan Savory, «Holistic Resource Management, pre-
sented to University of Wyoming conference on Holistic Resource Management,
Laramie, Wyo., May 28-30, 1985.

39- The Voisin method is discussed in William A. Murphy and David T. Dugdale,
«The Voisin Pasture Management System,» New England Farmer, April 1984, and
in Savory, «Holistic Resource Management.»

40- Kirin N. Shelat, «Protecting the Small - Scale Dairyman,» Ceres, December
1984.

41- lbid.

42- The Hema system is discussed in National Research Council, Environmental
Change; in Douglas L. Johnson, «Desertification and Nomadic Pastoral Develop-
ment,» in E.T. Bartlett and Neville Dyson - Hudson, eds., The Man and the Bios-
phere Program in Grazing Lands (Washington, D.C.: U.S. Department of State, U.S.
Man and the Biosphere Program, 1980); and in Child et al., Arid and Semiarid
Lands.

43- China’s livestock economy and the role of grasslands are discussed in
Hoefer and Tsuchitani, Animal Agriculture in China, and in Killard H. Gates,
«A Dynamic Ecosystem - Rangelands, Livestock, and People in Northeast-
ern China,» in Larry D. White and James A. Tiedeman, eds., Proceedings
of the International Rangelands Resources Development Symposium, Salt
Lake City, Utah, February 13-14, 1985; announcement of China’'s grass-
land law from «Press Hails Law to Save Grasslands,» China Daily, June 21,
1985; data on grassland revegetation from «Grass Planting,» China Daily,
January 23, 1985.

44- David Hopcraft, «Wildlife Land Use at Athi River, Kenya: A Perspective
and Update,» Wildlife Ranching and Research, Athi River, Kenya, Sep-
tember 1985; for a discussion of game ranching, see OTA, Water - Related
Technologies for Sustainable Agriculture in Arid/ Semiarid Lands: Selected
Foreign Experience (Washington, D.C.: U.S. Government Printing Office,
1983); for a dated but useful introduction to the economics of game ranch-
ing, see Robert E. McDowell et al., «Game or Cattle for Meat Production on
Kenya Rangelands?,» Department of Animal Science, Cornell University,
Ithaca, N.Y., October 1983.
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Chapter 5. Moving Beyond Qil

1- World oil statistics in this chapter, unless otherwise noted, are from British Pet-
roleum Company (BPC), BP Statistical Review of World Energy (London: 1985).
The average of domestic and imported crude oil at the U.S. refinery gate as listed in
U.S. Department of Energy (DOE), Energy Information Administration (EIA),
Monthly Energy Review (Washington, D.C.: August 1985).

2- BPC, BP Statistical Review of World Energy. The oil production figures in the text
include about 4 million barrels per day of natural gas liguids. The data illustrated in
figure 6-1 are from the American Petroleum Institute (API), Basic Petroleum Data
Book, Vol. 5, No. 2 (Washington, D.C.: 1985), and do not include gas liguids. Prelimi-
nary 1985 oil production estimates are based on «First Qil Fiow Fails to Sustain
1984 Increase,» Qil and Gas Journal, September 9, 1985.

3- BPC, BP Statistical Review of World Energy; oil/ GNP figure from International
Energy Agency (IEA), Annual Oil Market Report, 1984 (Paris: Organisation for
Economic Co - operation and Development, 1985).

4- BPC, BP Statistical Review of World Energy.

5- John H. Lichtblau, «OPEC Oil in a Global Context: The Next 10 Years,» Pre-
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Source: R.l. Smith, G.J. Konzek, and W.E. Kennedy, Jr., Technology, Safety and Costs of
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U.S. Nuclear Regulatory Commission, 1978).
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Source: Worldwatch Institute based on Ruth Roemer legislative Action to Combat the world
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Chapter 8. Banishing Tobacco

1- Estimates based on U.S. Depanmenf of Agriculture (USDA) computer printout,
personal communication, August 29, 1985; U.S. rates from Department of Heaith
and Human Services (DHHS), National Center for Health Statistics, Health, United
States, 1984 (Washington, D.C.: U.S. Government Printing Office, 1984).

2- Worldwide Cost in Lives derived from published estimates of heart disease, lung
cancer, and emphysema due to cancer; comparisons of the heaith costs of tobacco
based on data from R.T. Ravenholt, «Addiction Mortality in the United States,
1980: Tobacco, Alcohol, and Other Substances,» Population and Development
Review, December 1984, from Royal College of Physicians, Health or Smoking
(London: Pitman Publishing Ltd, 1983), from Takeshi Hirayama, «Non-Smoking
Wives of Heavy Smokers Have A Higher Risk of Lung Cancer: A Study from Japan, »
British Medical Journal, January 17, 1981, from James L. Repace and Alfred H.
Lowrey, «A Quantitative Estimate of Nonsmokers' Lung Cancer Risk from Passive
Smoking,» Environment International, Vol. 11, 1985, and from Ira B. Trager et al.,
«Longitudinal Study of the Effects of Maternal Smoking on Pulmonary Function in
Children,» New England Journal of Medicine, September 22, 1983.

3- Quote in USDA, Foreign Agricultural Service (FAS), «Tariff and Nontariff Mea-
sures on Tobacco,» Foreign Agricultural Circular, Suppiement 1-84, Washington,
D.C., January 1984. See also Ruth Roemer, Legislative Action to Combat the World
Smoking Epidemic (Geneva: World Health Organization, 1983).

4- See, for example, special editions of New York State Journal of Medicine, July
1985, and Journal of the American Medical Association, May 24/ 31, 1985, both
dedicated to the smoking problem.

5- Estimates based on USDA computer printout. For prevalence in the United
States, see DHHS, National Center for Health, Statistics, Health, United States,
1_981 Note also that the percent of U.S. male smokers who consumed more than 25
sigarettes per day in 1965 and 1983 was 24.1 and 33.6, respectively. The respective
rates for U.S. female smokers in those years were 13.0 and 20.6 percent.

6- USDA computer printout. The Third World, excluding China, has 54 percent of the
world's population and uses 25 percent of the world's tobacco; industrial western
nations, 16 percent of the population and 37 percent of the tobacco; Eastern bloc
nations, including the Soviet Union, 8.5 percent of the population and 16 percent of
- the tobacco. USDA, computer printout; Population Reference Bureau, 1984 Worlg
Population Data Sheet (Washington, D.C.: 1984).

7- USDA, FAS, «Tobacco--World Tobacco Situation,» Foreign Agriculture Circular
FT 6-85, Washington, D.C., June 1985.
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8- Richard Doll and Richard Peto, «Quantitative Estimates of Avoidable Risks of
Cancer in the United States Today,» Journal of the National Cancer Institute,
November 1981; U.S. Department of Health, Education, and Welfare (DHEW), Pub-
lic Health Service, Smoking and Health: A Report of the Surgeon General,
{Washington, D.C.: Government Printing Office: 1979).

9- Estimates based on USDA computer printout.

10- Royal College of Physicians, Health or Smoking; DHHS, National Center for
Health statistics, Health, United States, 1984; Hans Adriaanse et al., «Physicians,
Smoking, and Health in the Netherlands,» New York State Journal of Medicine, July
1985; K. Bjartveit et al., «Controlling the Epidemic: Legislation and Restrictive Mea-
sures,» Canadian Journal of Public Health, November/ December 1981.

11- J. Akbar, N. Cohen and A.R. Measham, «Smoking and Respiratory Disease
Symptoms in Rural Bangladesh,» Public Health, November 1983; A. Kubik, «The
Influence of Smoking and Other Etiopathogenetic Factors on the Incidence of Bron-
chogenic Carcinoma and Chronic Nonspecific Respiratory Diseases,» Czechos-
lovak Medicine, Vol. 7, No. 1, 1984; Soviet data cited in U.S. Office of Smoking and
Health translated abstract of A.G. Shevchuk and R.N. Tarasova, «The Organization
of Antismoking Education,» Zdravookhraneniye Rossiyskoy Federatsii, Vol. 5,
1983; Dean T. Jamison et alL., China: The Health Sector (Washington, D.C.: World
Bank, 1984); DHHS, National Center for Health Statistics, Health, United States,
1984. :

12- Figures for U.S. increase from Grise, USDA, private communication, Sep-
tember 9, 1985; Claudia Wallis, «Into the Mouths of Babes,» Time, July 15, 1985;
L.D. Sanghvi, K. Jayant, and S.S. Pakhale, «Tobacco Use and Cancer in India,»
World Smoking and Health, Winter 1980.

13- DHHS, National Center for Health Statistics, Health, United States, 1984 infor-
mation on British Children from «Curry-Eating Teenage Smokers Cough On,» New
Scientist, April 21, 1983; information on Norwegian children from K. Bjartveitet al.,
«Controlling the Epidemic: Legislation and Restrictive Measures,» Canadian Jour-
nal of Public Heaith, November/ December 1981; P. Nordgren, «Sweden Launches
New Anti-Smoking Offensive: Government-Appointed Commission Presents New
Plans for a 25-Year progrm,» Comprehensive Smoking Prevention Education Act,
Hearings before the Subcommittee on Health and the Environment, U.S. House of
Representatives Committee on Energy and Commerce, March 5, 1 1, and 12, 1982;
information on Eastern bloc from translated asbtract, D.N. Loranskiy et al., «The
Smoking Problem,» Sovetskoye Zdravookhraneniye, 1983 (in Russian); «18-19-
Year-Old Women Are Smoking Up a Storm,» Canadian Family Physician,August
1983; L.A. Cappiello and E.A. El Maksoud, «A Profile Study of High School Boys
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Who Smoke Cigarettes in 1Alexandria. Egypt. and Buffalo. New York,» International
Journal of Health Education, March 1983; I. Salas et al., «Prevalence of Tobacco
Smoking in Adolescents in Third Year of Secondary Education,» Revista Medica de
Chile, December 1982 (in Spanish); J. Cohen and M. Solal, «Antismoking Actions
in France: Five Year Resuits,» World Smoking and Health,Summer 1982: Royal
College of Physicians, Health, or Smoking.

14- Patrick L. Remington et al., «Current Smoking Trends in the United States,»
Journal of the American Medical Association, May 24/ 31, 1985. The low rate for
women with only a grade-school education probably relates to their age. Few
women born in the first quarter of this century smoked. These women also were less
likely to have had advanced educational opportunities.

15- The estimate of 2 million to 2.5 million annual deaths worldwide includes an
extrapolation of lung cancer using an equation derived from death and smoking
rates in 21 developed and developing countries. It also includes the sum of the
deaths due to heart disease and emphysema in industrial countries, derived from
various published estimates (see notes 20 and 25). For the United States,
Ravenholt estimates mortality due to tcbacco use at almost 500,000, or 25 percent
of all deaths. Ravenhoit, «Addiction Mortality in the United States, 1980.»

16- Jerome H. Jaffe and Maureen Kanzler, «<Smoking as an Addictive Disorder,» in
Norman A. Krasnegor, ed., Cigarette Smoking as a Dependence Process
(Rockville, Md.: National Institute on Drug Abuse, 1979).

17- A.C. Mckennell and R.K. Thomas, Adults’ and Adolescents’ Smoking Habits
and Attitudes (London: Her Majesty’s Stationery Office, 1967), as cited in M.A.H.
Russell, «Tobacco Dependence: Is Nicotine Rewarding or Avefsive?,» in Kras-
negor, Cigarette Smoking as a Dependence Process; W.A. Hunt and J.D.
Matarazzo, «Three Years Later: Recent Developments in the Experimental Modifi-
cation of Smoking Behavior,» Journal of Abnormal Psychology, Vol. 81, No. 2, 1973,
as cited in Sau! M. Shiffman, «The Tobacco Withdrawal Syndrome,» in ibid.

18- See various chapters in Krasnegor, Cigarette Smoking as a Dependence Pro-
cess.

19- David W. Kaufman et al., «Nicotine and Carbon Monoxide Content of Cigarette
Smoke and the Risk of Myocardial Infarction in Young Men,» New England Journal
of Medicine, February 24, 1983; diminished risk discussed in W.P. Castelli, «Car-
diovascular Disease and Multifactorial Risk: Challenge of the 1980s,» American
Heart Journal,November 1983.

20- Some Prospective studies, including one forthcoming from the American
Cancer Society, suggest a higher range of heart attacks are due to smoking, R.T.
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Ravenholt, private communication, October 28, 1985. See also Castelli, «Car-

- diovascular Disease and Multifactorial Risk»; DHHS, Public Health Service, Office
on Smoking and Heallth (OSH), The Health Consequences of Smoking - Cardiovas-
cular Disease: A Report of the Surgeon General (Washington, D.C.: U.S. Govern-
ment Printing Office, 1983), and A. Keys et al., «The Seven Countries Study: 2,289
Deaths in 15 Years,» Preventive Medicine, March 1984.

21- See Jay D. Coffman, «Diseases of the Peripheral Vessels,» in James B. Wyn-
gaarden and Lioyd H. Smith, eds., Cecil Textbook of Medicine (Philadephia: W.B.
Saunders Company, 1982); S.Shinonoya, «What is Buerger’s Disease?,» World
Journal of Surgery 7(4), July 1983. -

22- L. Rosenberg et al., «Myocardial Infarction in Women Under 50 Years of Age,»
Journal of the American Medical Association, November 25, 1983; «Oral Con-
traceptives, Age, Smoking and Circulatory System Disease,» Chronic Diseases in
Canada, June, 1983; epidemiology survey cited is S. Johansson, A. Vedin, and C.
Wilhelmsson, «Myocardal Infarction in Women,» Epidemiologic Reviews, Vol. 5,
1983.

23- C. Borland et al., «Carbon Monoxide Yield of Cigarettes and its Relation to iICar-
diorespiratory Disease,» British Medical Journal, November 26, 1983.

24- DHHS, National Center for Health Statistics, Heaith, United States, 1984.

25- A linear regression (correlation coefficient=.796) of lung cancer deaths in 20
countries on cigarette consumption was performed using dataon smoking (adjusted
for age) obtained from USDA computer printouts for 1960 and data on lung cancer
deaths in 1980, from World Health Organization, World Health Statistics, 1980-1981

(Geneva: 1981). This method of comparing lung cancer with smokihg rates 20 years
earlier is similar to one proposed in Doll and Peto, «Avoidable Risks of Cancer,» and
explained in detail in Appendix E there.

26- B.E. Henderson, L.N. Kolonel, and F.H. Foster, «Cancer in Polynesians,»
National Cancer Institute Monorgraph No. 62, National Institutes of Health, U.s.
Department of Health and Human Services, Bethesda, Md., December 1982;
Repace and Lowrey, «Nonsmokers' Lung Cancer Risk from Passive Smoking.»

27- DHEW, Public Health Service, Smoking and Health.

28- Karl Kronebusch, «Smoking Related Deaths and Financial Costs, «Office of
Technology Assessment, U.S. Congress, Staff Memo, Washington, D.C., Sep-
tember 1985; DHHS, OSH, The Health Consequences of Smoking--Chronic
Obstructive Lung Disease: A Report of the Surgeon General (Washington, D.C.
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U.S. Government Printing Office, 1984).

29- Fire Fatalities from Ravenholt, «Addiction Mortality in the United States, 1980»:
Repace and Lowrey, «Nonsmokers’ Lung Cancer Risk from Passive Smoking.»

30- D. Hill, «<Tobacco Dependency-Problems and Progress,» in National Alcohol
and Drug Dependence Multidisciplinary [nstitute 78 Canberra, Australia, August
27-September 1, 1978, Australian Foundation on Alcohol and Drug Dependence;
N.E. Collishaw and G. Myers, «Dollar Estimates of the Consequences of Tobacco
Use in Canada, 1979,» Canadian Journal of Public Health, May/ June 1984; OSH
translated abstract of R.E. Leu et al., «The PoliticaI-EconomFal Costs of Smoking:
A Reply» (letters), Schweizerische Medizinische Wochenschrift, September 24,
1983; Royal Coliege of Physicians, Health or Smoking.

31- Kronebusch, «Smoking Related Deaths and Financial Costs.» See also Bryan
R. Luce and Stuart O. Schweitzer, «Smoking and Alcohol Abuse: A Comparison of
Their Economic Consequences,» New Engtand Journal > Medicine, March 9, 1978;
Dorothy P. Rice and Thomas A. Hodgson, «Economic Costs of Smoking: An
Analysis of Data for the United States,» Presented at the Allied Social Science
Association Annual Meetings, San Francisco, Calif., December 28, 1983.

32- As cited in transiated abstract, K. Gibinski et al., «<Morbid Economic Effects of
Tobacco Smoking in the District of Katowice,» Polski Tygodnik Lekarski, May 19,
1980 (in Polish); M.E. Thompson and W.F. Forbes, «Costs and 'Benefits’ of
Cigarette Smoing in Canada,» Canadian Medical Association Journal, November 1,
1982.

33- Estimates based on data in USDA, FAS, «Tobacco--World Tobacco Situation,»
and in USDA data on land committed to grain production.

34- The 50 percent increase in lung cancer deaths is based on the equation of
deaths as a function of cigarettes consumed, assuming that lung cancer in the year
2000 would be a function of cigarette consumption in 1980; reduced risk for exsmok-
ers from Doll and Peto, «Avoidable Risks of Caficer.»

35- Repace and Lowrey, «Nonsmokers’ Lung Cancer Risk from Passive Smoking;
James L. Repace and Alfred H. Lowrey, «Indoor Air Pollution, Tobacco Smoke, and
Public Health,» Science, May 2, 1980; James L. Repace, «The Problem of Passive
Smoking,» Bulletin of the New York Academy of Medicine, Second Series,
December 1981; Pelayo Correa, «Passive Smoking and Lung Cancer,» Lancet,
September 10, 1983.

36- Hirayama, «Non-Smoking Wives of Heavy Smokers: A study from Japan.» For
a brief review of 14 studies of passive smoking, see Repace and Lowrey,
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«Nonsmokers’ Lung Cancer Risk from Passive Smoking.»

37- Greek study from D. Trichopoulos et al., «Lung Cancer and Passive Smoking,»
International Journal of Cancer Vol. 27, 1981 pp. 1-4; Pelayo Correa et al., «<Passive
Smoking and lung Cancer,» Lancet, September 10, 1983; German study from trans-
lated abstract of A. Knoth, H. Bohn, and F. Schmidt, «Passive Smoking as a Causal
Factor of Bronchial Carcinoma in Female Nonsmokers,|» Medizinische Klinik, Feb-
ruary 4, 1983.

38- Repace and Lowrey, «Nonsmokers’ Lung Cancer Risk from passive Smoking»;
Repace and Lowrey, Indoor Air Pollution, Tobacco Smoke, and Public Health»; Via-
ian E. Thompson et al., «The Air Toxics Problem in the United States: An Analysis
of Cancer Risks Posed by Selected Air Pollutants,» Journal of the Air Pollution Con-
trol Association, May 1985.

39- These examples assume 1 milligram tar cigarettes. J.L. Repace, «Effect of Ven-
tilation on Passive Somking Risk in a Model Workplace,» in J.E. Janssen, Manage-
ment of Atmospheres in Tightly Enclosed Spaces, Proceedings of an Engineering
Foundation Conference, Santa Barbara, Calif., October 17-21, 1983 (Atlanta:
American Society of Heating Refrigerating, and Air Conditioning Engineers, Inc.,
1983).

40- Ibid.

41- 1. Batar, R.P. Bernard, and L. Lampe, «Effects of Hypertensive Disorders on the
Outcome of Pregnancy: Early Findings of Maternity Care Monitoring (MCM) in
Debrecen, Hungary,» Clinical and Experimental Hypertension, 1982; J.M. Foidart,

«Tobacco and Pregnancy,» Revue Medicale de Liege, September 1, 1983 (in
French).

42-'S. Wilner et al., «<A Comparison of Smoking andOther Maternal Behavior During
Pregnancy of Patients in a Health Maintenance Organization and Fee - For - Service
Practices,« Maternity Care in Two Health Care Systems, Doctoral Dissertation
Abstracts, Harvard University, June 1981; M. Chansoriya, K.K. Kaul, and R.C.
Verma, «Effect of Tobacco Chewing by Mothers on Fetal Outcome,» Indian Pediat-
rics, February 1983.

43- Ravenholt, «Addiction Mortality in the United States, 1980»; E. Menghetti, «Mat-
ernal Somking in Pregnancy; Recent Acquisition on Its Consequences in Infants,»
Rivista Italiana di Pediatria, March/ April 1983 (in Italian); G. Moggian et al., «Statis-
tical Investigation of the Effects of Somking During Pregnancy,» Giornale ltaliano di
Ostetricia e Ginecologia, November 1983 (in Italian).

44- U K. surveys from N. Nichol and J. Russell, <A Study of the Somking Habits of
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Pregnant Women and Their Attitudes to Somking in Hospital,» Heaith Bulletin, Sep-
tember 1983; Ravenholt, «<Addiction Mortality in the United States, 1980». The esti-
mate of 3 million is a minimum based on the data in Table 9-7.

45- As cited in Royal College of Physicians, Healith or Somking. Recent studies
suggesting increased risk of respiratory disease in children as a result of parental
somking include A. Charlton, «Children’s Coughs Related to Parental Somking, »
British Medical Journal, June 2, 1984, and W.J. Morgan and L.M. Taussig, «The
Chronic Bronchitis Complex in Children,» Pediatric Clinics of North America,
August 1984,

46- Trager et al., «Longitudinal Study of Maternal Somking.
47- ibid.

48- Alan Blum, «If Somking Killed Baby Seals,» New York State Journa! of Medicine,
July 1985.

49- For an example of this argument, see William F. Buckley, Jr., «The Weed,» in
William R. Finger, The Tobacco Industry in Transition (Lexington, Mass.: Lexington
Books, 1981).

50- Brayn R. Luce and Stuart O. Schweitzer, «Smoking and Alcohol abuse: A Com-
parison of their Econmic Consequences,» New England Journal of Medicine,

March 9, 1978; National Research Council, Committee on Diet, Nurtrition, and
Cancer, Diet, Nutrition, and Cancer (Washington, D.C.: National Academy Press,
1982). For an overview of the relative Carcinogenic risk of common items, see B.N.
Ames, «Dietray Carcinogens and Anticarcinogens,» Science, September 23, 1983.

51- Roemer, Legislative Action; USDA, FAS, «Tariff and Nontariff Restrictions on
Tobacco.»

52- A number of multiple linear regressions were performed with data on smoking
per capita, cigarette price, per capita income, and policy strength. The strength of
policy consistently showed a small but positive association with consumption even
when price and income were controlled for. The association between price and con-
sumption was not meaningful, perhaps because prices are controlled in many con-
tries. In one regression of consumption on per capita income and policy strength, the
result was In consumption = 4.3 + .34 in Income + .13 In PolicySorce. T scores =
4.63, respectively R? = 6. Policy scores were based on Roemer, Legislative Action,
and on USDA, FAS, «Tariff and non Tariff Measures on Tobacco.» Price elasticity
for the United States was estimated to be -.3, using data from Tobacco Institute, E_q
Tax Burden on Tobacco: Historical Compilation 1983 (Washington, D.C.: 1984).
Consumption data in this section are from USDA, coputer printout.
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53- Royal College of Physicians, Health or Smoking.

54- Shiffman, «The Tobacco Withdrawal Syndrome. »

55- For a brief overviewof specific actions in the nonsmokers’ rihgts movement, see
New York State Journal of Medicine, July 1985,PhyllisL. Kahn, «The Minnesota
Clean Indoor Air Act, A Model for New York and Other States,» New York state Jour-
nal of Medicine, December 1983, and «Effects of Passive Smoking' Lead
Nonsmokers to Step Up Campaign,» Journal of the American Medical Association,
May 24/31, 1985.

56- American Cancer Society, «Clean Indoor Air Legislation - Update on Division
Experience,» Washington, D.C., revised, January 1985.

57- Ibid.

58- Jonathan E. Fielding, «Effectiveness of Employee Health improvement Prog-
rams,» Journal of Occupational Medicine, November 1982; Environmental
Improvement Associates, «Improving the Work Environment: AManagement Guide
to Smoke Free Work Areas,» Salem, N.J., January 1983; Marvin M. Kristein, «How
Much Can Business Expect to Profit from Somking Cessation?,» Preventive
Medicine, Vol. 12, 1983, pp. 158 - 381.

59- Human Resources Policy Corporation, «Smoking Policies in Large Corpora-
tions,» Los Angeles, 1985.

60- Zhao Jinming, «Tobacco Industry Sets Dual Targets,” China Daily, May 22,
1985; Bharat Dogra, «Farm Exports from a Hungry Land,» Economic and Political
Weekly, March 23, 1985.

61- «How EEC Subsidises Smoking, «New Scientist, May 17, 1984; Lawrence
Spohn, «Tobacco Dilemma Intensifying in North Carolina,» New York State Journal
of Medicine, July 1985.

52- World Health Organization, Smoking Control Strategies in Developing Count-
_r_if Technical Report Series 695 (Geneva: 1983). |

63- The nations in this category are mainly in Africa and in the Andes. Examples
include: Chad, Ethiopia, Niger, Nigeria, Peru, Sudan, Uganda, and Zaire, all of
which record annual consumption of fewer than 300 cigarettes per capita (age 15
and older), and in many of which the figure is less than 200.

64- Royal College of Physicians, Health or Somking.
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1- Combined inoculation; Pertussis is Known Commonly as Whooping Cough.

Source: Derived from UNICEF, State of the world's Children 1984 (New York: Oxford Univer-
sity press, 1984).
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Economic Research Service, World Food Needs and Availabilities {Washington, D.C.: U.S,
Government printing Office, 1985).
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