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: - -election : campa:gn of 1964 Labour e
: Partg leader Harold: Wilson ' repeatedly - promised to lead the -

h-the “w ite of;_ _technological

; ‘The postwar recovery
Japan heralded -a:period of rapid economic growth, - .
id programs were constructed ‘around large, high-tech- =

ﬁf { in the expectation that economic.development would -
y follow. :-But by the early seventies, some of the bright hopes
nvested in the technologmal revolution began to dim. ~

poor. -Althou .
for example, c%u‘omc malnutrit
for at least ‘half: a billion people
es cannol olve_ mplex so' blem

‘the 3 ung ho ._technol 1 ophmlsm,of ‘the | post- '

od of ‘the ‘seventies is symbolized by - -

two “events of . singular ‘tec : ogical - importance—the -1
-'landmg and’ the 1973 ‘Arab oil .embargo.: The ‘moon
“the mnacle of-a lon : ‘ef ‘de




embargo underlined. the fragility of the industrial world’s petroleum-
based economies, ‘and ‘provided a’ forceful demopnstration of the close
bonds between modern technology: and _"a___'_f_inite,'--'slfgrinkin_g Tesource?:

‘The persistence of -deep-rooted 'social,” economic, and ‘environmental
..problems in rich and: poor countries alike has provided fertile ground.
for 'qu : ; ion of ‘technological develop

e values of modern technological society

the “small is beautiful”” philosophy. put.

E.F. Schumacher.?'In general, the prevailing attitude has
hanged from- confidence  that ‘technology - will ‘pave ‘the ‘way to’a
better future, to uncertainty; summed up in-the query “'If we can put.
man on the moon, why can’t we, .27 = el

The uncertainty is understandable, for the world faces an uncertain.
future; Economists are - unable. to"diagnose, ‘let alone cure, ‘the eco-
omic ills that have afflicted most ‘countries; in the seventies. Unem-
loyment has reached epidemic proportions in much of the develop-
ng wotld, and it shows every sign of rising in the next few decades.
In the “industrial countries as well," joblessness -is -at ‘unacceptable
levels. Income gaps between rich and poor. countries, ‘and  between .
rich” and poor within many countries, have been widening in recent -
ars, a trend thatis" raising justified *demands: for greater :global
quity. The longevity of the world’s oil ‘and gas reserves is in doubt,
nd ' rich ‘and-‘poor countries - alike face the 'i::ﬁéééé_sitc'l'":- f-switching ‘to
Soutces of energy supply in the next few decades. And there s
igns ‘that pressures on many of the world's ecosystems are reaching
sustainablelevels, - T Ll e e e e

Those four concerns—employment, “eguity, ‘energy, and ‘ecology—are
likely to remain® high on the international :agenda for the remainder
-of the twentieth century and beyond. They must. be taken into a

‘count in-the choice of technologies within countries and in"the trans-
‘fer' of technologies between countries, These criteria have not played

‘a’ prominent ‘rolein -technological development during ‘most ‘of. the .

-postwar era, however.

~During - the fifties’ and  sixties, unemployment was relatively low. in
. the industrial countries, capital was. abundant, energy was cheap.and -
- seemingly. boundless, ‘and ' raw: materials - were available .in ' copious:
quantities.. Technological -development therefore: gencrally led ‘to -the

ubstitution of’ capital and energy for ‘labor in the: production .of -




ds- and services. Technologzes have become more complex, _ener y— S

tensive, labor- -saving;. and larger in scale, and  industrial ‘society, I

acquired ' a voracious -appetite’ for -raw materials. Those trends must SR
be exammed inthe: llg ¢ of th ehangmg global envnronmental and

ppropnate DIEMS D ! 1€
introducticn, "and’, mtena\tlonal;' transfer of technologles -
constellation of government\ policies, vested ‘interests, and =
olitical ‘and economic trade-offs.  Those factors “all -constrain ‘the
choice of technologies. Moreover, an_ aﬁtack on problems of poverty, .
alnttrition, disease, and: land degradﬁtmn requires-political - w1ﬁ

1] “as ‘material " resources, “to - overhaul  credit facilities," mount'-"..'

adequate"pubhc health programs and mstxtute land reforms 3000

rtheless, the chmce of. :mapptopnate k,iechnologies can: only exac--
bate ‘social, ‘economic,” and environmental problems. It is “clearly
me to shed the notion that the biggest, r\astest most modern tech-
1ologies are always the best, and to seek ‘alternatives that are more
compatible, with the. changmg global condl’hons of the fmal quarter
",enneth century = i T

'onment on 'an unprecedented scaIe ha emerged as one of the.
ost  pressing  political and social problems £ the ‘seventies.” While

governments in  industrial ‘countries ‘have been" grappling with a

fe nicious ‘combination of inflation ‘and unemployment, rates of job- . "
£SSNess. throughout ‘the : Third World have’ reached ‘extraordinary -

level_s. Two ominous: features of the: ‘global employment picture. stand _
e job shortage will probably worsen before it improves, and it

is unllke ly that conventnonal econormc remedxes w;ll offer sufhaent -
rehef : s . o

.'Economlc development theones that held sway durmg the flfhes and' o
sixties are beginning to lose their credibility ‘in the' ight -of - mountmdg e
unemployment - and underemployment ‘throughout the Third World.

‘And:as ‘this occurs, it is. becommg evident that a‘massive: transferiof

modern technology ;from ich 0" poor countries will. not provide the
_-key to prospenty in the developmg world. Meanwhlle, n' the mdus-';




nk between tec nology-and- jobs——parhcularly in -
oli ‘being re-examined in the face of unem-'
e the Grea Depressmn . -

tripped ‘the -su “ob:n y
ly 300 million people, ‘more :than three fimes’

ber who have jobs in the United ‘States, were believed to b
severely undere ployed, eking -out a precarious exis-
"dlers, shoe-c'une boys and oth'r

_ than 20 rmlhon jobs must be created each year over the next i
G years merely to keep pace. “with expansion in  the Third World's -
‘labor force. Anything less is likely to aggravate inequities and lead to -

_.151ng levels of poverty. If at the same time productwe employment-

Vi -sty
8 stz 13 now'costs an average of $20,000
ingle workplace in ' odern indu
“in"the Third World -are: no,cheaper to creat requires only a ‘penci
and ‘the back .of .an ‘envelope ‘to demonstrate’ the’ difficulty ‘of estal
ishing a billion jobs at those prices, to. qay nothmg of the energy nd
: -.matenals that such a task would requue 5 R

n '_ftechnoiogy from mdustnal coun:
more’ problems than it solves. Tec
_noiog:cal development since. thi -_Industr 'volutlon has led to the
. substitution .of capxtal and ‘energy | ;

of goods. ar :




chriologies make lavish ‘use’ of the very resources that are scarce . -
and ‘expensive in ‘the Third World, while failing to_ utilize much of -

hird World's most abundant asset—people.

general, technologies are economically efficient if the factors of .
duction—labor, capital, energy, and raw materials—are blended

‘betwween ric : . : ows that ¢ -
quire different technologies—or ‘at least different mixes of tech-
ology—to make the best use of their resources. There can therefore. -
_rll_’o"l_uni'\_fefs'ai_ ‘blueprint for an appropriate technology for any ‘par-

levertheless, for the developing world in" general, ‘technologies  that -

se - locally-available’ raw ‘materials, ‘serve %c_i'cql_ ‘needs, ‘and - can be

aintained without sophisticated repair and maintenance services will "
ally ‘be’ cheaper to develop and “operate than imported technol-

gies. Moreover, by stimulating  local innovation and. reinforcing - st

ther development efforts, simple technologies:can lead to self-sus-
aining “development. Although increasing attention is being paid. to .
1¢ use ‘of such’ technologies in some developing countries, a recent. .

ndidly notes that “this potential remains largely

ernments do not deliberately plan to have a large portion of their:
abor force unemployed or underemployed, but often that is precisely .

he outcome when a poor country invests most of its national savings =

in-imported capital-intensive - technology. Such'investments do ‘raise
he productivity ‘of ‘a few: workers, and the. gross ‘national ‘product -

:consequently increases. But this approach leaves little capital .to aid
mall  farmers, ‘landless  laborers; ‘and  small-scale -manufacturers— - -

_producers who now constitute the majority of the labor force in most .
eveloping countries. ..o

countries have sought '-'t'd_,‘fi_lﬁil_a"nt U.Si-style agri-

-Many ‘developing
“culture in their Egi_elds__ by subsidizing imports of heavy machinery and
“labor-saving _techniques, often with -assistance from international ..
lending ‘institutions.. Pakistan, for-example, received a loan from the -

‘World Bank in the late sixties. to buy some 18,000. large tractors. ‘A i
ubsequent ‘Bank  study; .which has ‘generated considerable contro- -




versy, provides a sobering: warning of ithe danger. in-assuming that.
‘technologies appropriate in one country will confer the same ‘benefits
in another ‘setting: Farmers ... .. bought ‘tractors found ‘it eagier to
““work larger ‘farms so “they .increased their holdings by displacing:
“tenants and by buying extra land. On the average, farm sizes CE;)I;ble_d
fter theintroduction of ‘tractors, while labor use per acre dropped by
out enf ds per >wed little .change. The Bank's
ed _that'‘the’ widespread introduction 'of tractors in:

eport concluded .that “the widespread introduction 'of  tractors.
akistan agriculture:in' ‘the future, if it followed the course that was
nifested in the’past, 'would be ljttle short of ‘a disaster to the eco-

omic and social fabric of the riral sector.® .
Such an experience should not lead to:the blanket conclusion that
Il capital-intensive - Liodern technologies 'are  inappropriate -in - the.
developing world: Far from it. Often, there may be no feasible alter-
native to -sophisticated technologies developed in ‘the industrial world. -
mported ‘modern - technologies ‘'may . offer significant advantages 'in
the. production ‘of certain goods, such as chemical fertilizers, that are
essential for development. And a country that seeks to earn foreign -
exchange by exporting manufactured - goods to- the ‘industrial world . -
“may be forced ‘to:use capital-intensive technclogies 1o bulk-produce -
hir” quality merchandise that -can compete on the international
market. Nevertheless, ‘faced: with . chronic shortages ‘of capital and
rapidly swelling laborforces, most.poor countries need to find pro-
ductive employment for large numbers of people with small expen

ditures per worker. = e R v
‘As.most ‘of the population-in ‘developing countries. now lives in the
countryside, “most. of - the increase 'in ‘the labor {orce will also come
from the rural zreas. If the crushing urban ‘migration that has:taken
“place during the past few. decades is to be halted, productive employ-
“ment must be created in"the fields, villages, and small towns. . .ﬁ-'the
above considerations ‘point to the need  for technologies that will
.+ create employment for landless laborers, lead ‘to. more ‘productive use .
- -of labor in “public works : programs, and "establish - labor-intensive

“.Demand for rural labor. in developing countries fluctuates according
to the season. During planting, weeding, and harvesting, every avail-
"...-" able - person ‘is - usually busy.in"the 'E-ie_igs from:dawn :to ‘dusk; but at
" other. times of the year jobs ‘are scarce.’A shift to. more ‘intensive cul-"
- tivation ‘can -greatly increase agricultura! employment, ‘but in regions =




/here the growing season is short, new technologies. may be required
allow more than one crop to be grown each year. Serective'_me(:h-
nization,: for “example, may ‘be needed to .'_sEe_e'd_ -up” planting and
rvesting to . squeeze -additional ‘crops into. the ‘growing season.: A
riety of inexpensive pedal-operated machines, designed to ease and
rten. some  operations, have been developed in.recent years. The .

ational Rice Research Institute (IRRI) in the Philippines has "

d a range of relatively inexpensive power tillers, threshers,.

eeders for rice cuitivation. ‘And a project financed by the World -~

‘has_introduced draft oxen into- cotton-growing areas of the - -
Coast, a technology transfer: that has provided significant im-
ment over hand éuﬁiv'atio'h'a,t a fraction of the cost of tractors.? -
ation alone can increase lator demand per acre by up.to 80 per-
y. extending the growing ‘season to -permit muitiple cropping. .
he construction ‘and ‘operation of irrigation ‘systems is often a
stly business and wealthy farmers with lar ef“h&_:lings' are_ usually
first to benefit from irrigation. There are, however, cheaper alter-
es. The use of locally-available bamboo or baked clay as filters,
nstead -of metal screens, can cut the cost of a single well to about
15, and a reliable and easily maintained hand pump has been de-
loped for about $100. Windmills constructed with local materials
are providing low-cost irrigation in'the Omo Valley in Ethiopia: The
World ‘Bank is also experimenting with a scheme in India that in-:
s Tenting ‘portable diesel . pumps to farmers for short:periods, a -
stggtegj{:.i"'- that spreads ‘the capital cost and brings . them -within ‘the. -

f-small farmers. 20 .-

—yielding varieties of rice can also greatly increase labor require- - -
ments, largely because they need additionz! 'ap};:lica’tidns of fertilizers = -
t

and pesticides. ‘A’ study in:Bangladesh found that labor rrequirements -
on unmechanized farms (farms that used oxen rather than ‘tractors ..
for draft power) were increased by betweer. 30 and 50 percent when "
h_igh#,_y_ield‘i)ng varieties . were | used. “When ‘mechanization was in-
troduced ‘along with' the new seeds, however, labor - requirements . .
dropped. There was little difference in yields between the mechanized
‘and: unmechanized - farms, which implies: that .capital invested ‘in
- mechanization does not necessarily generate more output per acre.?

ublic works ‘programs, such as the construction of dams, irrigation
canals, roads, and buildings, consume a large portion of the budgets




of. develcpm countnes Such pro;ects are of two t'ypes Some employ :
the same: tec%molo ies that ‘are used in the industrial countries—bull- -
“dozers, mechanic % diggers, ‘tar ‘spreaders, ‘and ‘so on—and they are
- consequently hlghly capital-intensive. Others ‘employ - armies of peo- -

ple “to ‘move ‘earth  with: head baskets and -shovels. These pro;ects
Create ]obs but they mvolve heavy tmi and take a long time. . G

tudles by the World Bank and_ the Internatlonal Labour Off:ce have :
indicated,” however, .that there' is' considerable ‘scope for ‘using more’
--eff:cuant “labor-intensive ~methods: “Improved: wheelbarrows, = ox- -

arts, and hand-operated rail carts t¢, haul materials, ox-drawn : plows'f
“'to ‘break up the ground, and block-and-tackle ‘systems to help move
heavy loads can all reduce back-breaking: toil and raise productivity
“to the point. where labor-intensive construction is cheaper than cap-’
“jtal-intensive methods.  Moreover, if the improved tools are fashioned :
ocally with widely available materials, employment is ‘also created"
: nidlrectly ‘This may require that local mdustnes be upgraded 12 g

i.'The Chinese have made extensive use of such public works pro-
“grams. The most famous example is Tachai, where small rocky fields
“‘that were frequently washed  out by heavy rains have been trans-
formed by -hand into. productlve units . through .the construction - of -
drainage _tunnels terracing, and the replacement of 'lost topsoil

h ed down : the. ‘mountainside. - Similarly, 'in ‘Lin County, a.
1500-kilometer canal network was dug’ ‘with manual:labor during ‘the .
sixties to irrigate arid and relatively. unproductive fields. Such pro
ects have not-only absorbed slack agncultural labor, but also great[ly
increased the productlvn'y of the land, raising demand for agricultural
workers. In ‘a ‘sense,” the Chinese ‘have harnessed reserves .of idle
“labor and used them for capital formation—a. mamfestatlon of Marx’s
_-descrlptmn of. cap1tal as congealed Iabor time, a3 :

_.'I'he use of labor mtenswe construcnon technologles can: be lumted:
" ‘however, by shortages of orgamzatlonal skills. Since a few machmes
are easier to organize than.a large number of workers, there is often

a strf)ng incentive to use: capltal—mtens:ve technologles ‘in place of

~people : :

'='-'._Manufacl-unng technologles developed in mdustna{ countnes lnke '-
agncultural and constructlon technologles, are’ often sulted to the_




: the Th:rd: World No only do they requu'e large amounts R
F apltal and Prowde few ]obs ‘but they often use materials' that are "
ailable - ‘ ( mes of :goods for remote
' aintenance services. 1t

: P :
heap Ksportatlor “for “the’ supply of ‘raw

‘distribution ‘of . finished: products, but in many:.de- .-

"'-'--t;an_sportatlol’_! f_acﬂlties__ are. Ehcne t an_d___ex_—'___

Mounti g ev1clence oE such problems has -begun to focus attentzon“ BN
the role. of labor-intensive, -small:scale industries in- provndmg _
ployment and promoting deveiopment In many developing’ coun-
ies, small-scale ‘enterprises, ranging from village artisans to textile
_du_ers, constitute the bulk o ‘manufacturing employment. Such
enterprises are often shoestrmg operations, however, lacking access
to capital and estabhshed markets.

ttempts 0 E'. .te.
ith - Iarge scale P

p |
cement -Eertlhzer iron and steel; agrlcultural machmery, tex-
nd processed food. They rely for the most part on local mate- -

‘supply -local needs: Like -China’s rural public works ‘pro-

rural. industries ‘are’ geared toward improving agncultural_' _
ictivity, ‘a process. ‘that creates employment dlrectly in’ the fac—'_
"and mdlrectiy i the flelds WL . e

't‘?e} ‘plants =

te flftles o




'and early six es' however shows there are- hrmts to the extent that_
some plants can be scaled down and remam econonucally Vlable 15

Labor mtenswe, smail—scale 1'»dustr1es play a key. role in the develo

ment policies’ of .South Korea and Taiwan as well. They form-links
between agrict : 'ufactunng and’ provide some inputs into
th ',':-modem l md stries that have gee =e5tabllshed an: those'

Indla has. also expenme ted extensnvely wnth small-scale labor mten-
ive manufacturing.. When:Gandhiled the Indian people to indepen
ence from Britain, his vision—summed up by the choice of the spin
ing. wheel - as: the 'symbol ‘of “the ‘independence movement—was ‘of
ecentralized productmn by the 'masses.”: During .the, fifties and
ixties, -however, the ‘Indiangovernment invested heavily in large
rban-based industries, and Gandhi’s concept-of village and- cottage -

industries tock a back seat.?” But rising unemployment and under- -

employment_in India, ‘coupled with widespread flight from ‘the land, :

‘has: refocused attention on' the potertlal for decentralized mdustnes_'=

to. provide productive, low-cost jobs in’ the countryside. The ruling .

ata:-{People’s)  Party: pledged -in-:November.-.1977.:to - dismant
an-based. textlle hoem k g 2 d soapmakmg .mdustrles andto

_omestlc'research and development can: somet1mes produce -a .more
ppropriate” alternative . to. imported - manufacturmg technolog s A
good example is the’ development of small-scale sugar plants in‘India. -
JIn' the Ffifties and sixties, several modern factories were established
India to produce whlte sugar from locally-grown cane, but farmers -
remote areas were not able to sell their sugar to the plants and. the .
rocessing capacity ‘proved insufficient to use-all the ‘cane ‘that we
available. The Planning Research and- Action  ‘Institute  in Uttar
radesh developed an-alternative technology ‘suitable for small plan
‘servin _'iocal markets: The compari on__between the two technologles' '
-is. striking: “an_ investment of 28 million Rupees can: ‘establish- one
large plant ‘capable. of producing: about 12,000. tons of sugar. a ye:
%1 900' m the_ same . mvestment can. budd 4‘




' “Small producers who lack" o
* ma..cual resources are:in.n :

.'_As these examples 1nd1cate low-cost technologles deSIgned to_in-.
‘Crease employment are finding: growing use in some countries. But
‘the difficulties in: tang an alternative ‘to the lugh technology Toute
to: development shauld not be underestlmated ' : :

All technologies requxre extenswe development and testmg before""_ :ﬁ
hey. can ‘be - widely used:-Low-cost technologies -are no_exception. =
ndeed,_?'conmderable mgenulty is often ‘required. to- scale down pro-
uction processes and to develop equipment that can be. easxly ‘main-
by local .péople..Small ‘producers who lack" fmanc:al resources-
n _ posmon ts expenment Wltl‘l unproven technologies B

otlons of preshge can’ mfluence governments to choose- the latest
modern technology . whenmore appropriate ones are available. ‘Many
leveloping countries’ Jack - domestic research and . development pro- -
rams ‘an ‘have little capacity to innovate. Moreover, .when_ capital

s ‘underpriced ‘by such ‘factors as govetnment-subsxdlzed credit ar- -
ngements tax_breaks, and overvalued exchange rates—while labor - .
osts ‘are elevated by powerful unions operating in the modern .in-
dustrial sector—tiiere is a strong incentive to choose capital-intensive,
a_bor—savmg technologies.?®

ost important, without social and political changes that redistribute
ncome, .overhaul . inequitable land ownersh;p ‘patterns, reform credit’. ..
teins; - and - provide support for ‘small farmers and manufacturers,
pprdpnate technologies - will ‘be difficult. to  introduce. Powerful
vested. ‘interests ‘support large-scale- manufacturmg, mecharuzed farm-_
ng *and other symbols of modermty :

“Wh zle developmg countries are facmg the certamty o ---r:smg unem-
~ployment-in the coming decades unless. ‘present ‘trends “are teversed,
“the ‘outlook for the industrial world is more difficult to gauge. What.

sver ‘the future holds, present unemployment levels in-the industrial = -
world allow no basis for complacency. Seventeen million -workers -
~were ‘idle in Northern’Europe, North "America, and Japan in 1975.
_".Unemployment reached 8.5 percent in Canada . in December 1977,
“in November, the number of unemployed in the nine countries of the

European ‘Economic ‘Community teached - six -million" for : the “first
“time “in " history.21 “In the  United States, though “total unemployment
~dropped. slightly in" early 1978, it still stocd at.a level that would
~have been ‘considered: intolerable just a.few years prior, with inner-
'-Clty joblessness among black youths ata: numbmg 40 percent 200




gy ‘problems:loom large ‘in the. unemployment picture 'in ‘these’
ountries, and  they will continue to be a: tﬁxﬁlinaht factor. Shortages .
f natural gas during the 1976/77 winter .were directly responsible
for idling some 1:8" million U.S.  workers, and :the ‘economic . malaise
that has led “to current- high- unemployment ‘rates throughout the
‘world can be traced in part to rising energy prices. The.
echnologies has both direct and indirect impacts on

An energy strategy featuring large-scale' coal ‘and nuclear generating -
lants _'_Wiﬁ-.-r_eqﬁire 'vast amounts of - capital expenditure, but will pro-:.
e few jobs directly. The energy policy along these lines outlined by -
Ford ‘Administration in the United States 'in 1975, for example;
was expected to require about: $1 trillion"in" capital expenditure. by
985, an amount ‘that would 'soak ‘up ‘about 75 percent ‘of all et pri-* =
e ‘domestic investment, compared ‘with ‘about 25 percent‘in tecent .
ears.# Such ‘a ‘program: would divert spending from other, more
abor-intensive sectors. of ‘the ‘economy. Conservation programs, on
he other hand, generally provide large numbers of ;jobs for relatively
mall ‘monetary outlays, and several studies have shown that solar
nergy technologies are particularly labor-intensive.

-projection’of . the ‘employment impact. of an ‘aggressive solar ¢
gy program in California indicated - that some 377,000 jobs a year -
uld - be -created in -the eighties: That level of :job creation would be
ufficient to halve California’s present unemployment total: Anocther
study - found ‘that:-while ‘construction “and :operation -of ‘California’s .
-ontroversial ‘Sundesert nuclear - plant .{.wc’:'v’t_il_cf_j ‘provide ~about: 36,300 :
“jobs directly and‘indirectly, a solar program producing an -equivalent
-amount ' of  enefgy ‘could ‘create “about 241,000 jobs.’ Solar technol- :
ogies, . moreover, ‘create jobs- in “the areas where people live, while
construction of ‘giant power plants requires work crews to be gather~d .

in one location, disrupting the life of local communities.s

b Wlth unemployment rates .at their present levels and prospects. for
i a.returnto the ‘surging’ economic growth rates of the fifties and -
+ sixties .temote,: governme_n_t_s ‘in.industrial countries—like theircoun- -

erparts:in ‘the":

_ developing world—must pay increased attention to the
ink between employment and the choice of technologies.” -~ " 0.0




n the ‘quarter-century following. World War 11, production of ;goods -
'-SefviCeS'=.tri€l_ed-*;it_\_fv'a'lg?,*_'_and the:global economy seemed set on' -
an' ‘upward ‘path: In those heady days; government leaders every-- _ _
where ‘were able ‘to promise their lfaqdrést-fit_izens _that ‘economic

uld produce benefits for all. If the economic pie continued

0se promises have been' fulfilled for very few. The gap between '
h and poor countries has widened into a gulf; and in many nations .
the ‘wealthy. have prospered while: the ‘impoverished majority ‘have =
become  relatively. ‘worse off. More. than ‘a billion" .p'eo'pf_é “are now .
thought to be living in conditions of extreme poverty, at least half of .
them unable to meet ‘their basic food, health' care; shelter, and educa- . .=
tion needs. The coexistence of. rising wealth with widespread poverty -
;' not found in every ‘country, nor. is it limited to the Third World.
But it is clear that rapid economic growth, measured in terms of gross
national product, is not sufficient to guarantee a better life for all.

For too long, planners have been preoccupied with growth itself
rather than with the nature of growth and the distribution of benefits..
Pressure for . the redistribution -of global “weaith, both within and -
ong countries, has been rising during the last ten years. Moreover,
since the global ‘economy ran out of ‘steam-in the mid-seventies and - *
economic: growth ‘is_unlikely "to" resume “its ‘earlier ‘pace,. the world -
faces the difficult:task of 'dividing a pie that is expanding more slowly. .

he reasons-for the concentration of wealth in a few hands are mani-."
fold and ‘complex. But one contribution to:the forces: that preserve -
and aggravate inequities is. the nature of the technologies adopted in . ..
many countries. Investments in- technology for agriculture, industry, -
- . health care, transportation, and energy often benefit only a fraction.
. of 'the population, raisingthe living standards of a few and stretch-

. ing the gap between rich and poor.. .

- The ‘unequal impact of technological change stems from a simple
... .relationship. .Goods and : services .are .developed largely in.response
" to .demand, and‘ demand .comes- from' those ‘'who_have power in the
.- marketplace and in the halls ‘of :;government. Skewed-income distribu- .




- ,'.zeem_i.ngly beneficial tec

1 adoption: of - technologies that. meet

~demands.q ivile ndthose technologies -in_ turn exacer-
ate inequities because they lie beyond the reach ¥ the poor. A multi--
national ‘corporation in the United States claims in its advertising that
‘technology is “a’continuing “response - to the ‘needs of life’’; ‘unfor- -
“tunately, the needs of the poor and the demands of the elite are often -

m _ logical supply and demand
akes place within and among: countries. More than 95 ‘percent:of the -
global research-and development budget and most.of the world’s tech.
ological “‘capacity. is: concentrated  in . ‘the-industrial countries, “and:

onsequently the bulk of the world’s technological ‘effort is ‘devoted :
o solving' problems .of “the affluent’ world. For example; the: United
tates alone spends’ more ‘than $1 billion every year-on .research:into.
ncer and’ heart disease—the major. killers ‘in' the industrial . world— "
while ‘only a tiny fraction  of that ‘amount is spent -worldwide on re- "
earch to control schistosomiasis, a debilitating parasitic disease - that
afflicts some 200 ‘million rural poor.in-the Third ‘World. There is a
vast “collection of ‘published research on ‘sewage disposal, but ‘more -
han ‘98 ‘percent of it is irrelevant to the needs of poor countries, ac-
cording to a su
ctiy ?' oflarg
little -attempts
Any reduction ‘of ‘inequities in most poor countties requires not:only
the creation of large numbers  of -:jogs'-,, but also an attempt to raise -
he productivity of people who have so far:been left out of the de-
velopment : process—small ‘farmers, ‘small-scale: manufacturers, ‘land-
ess peasants, and ‘others now barely making ends meet: This. should:
clude the development of low-cost production technologies that do -
not-depend upon' large-scale enterprises, -and ‘the overhaul of credit
“-and ‘land’ tenure ‘systems to ‘allow small producers to take advantage
. of ‘new. technologies. Techrologies alone, whatever their scale, cannot-
.. eliminate inequities; social and institutional changes are also required. .
‘ The: Green Revolution ' provides ‘a closely studied -example ‘of how -
lgnol_ogi_es ‘can ;worsen the lot of small pro::
cers when the system is biased against them, Although high-yield.
seeds work .as.well ‘on small farms as on.large -eho_l_(fihgs,? ‘they ‘re-’




sire irrigation ‘and increased - use of fertilizers and pesticides—all of
ich raises the costs of production. In countries such as Taiwan
. Japan, where: egalitarian credit. systems allow. small farmers to. -
purchase the “necessary' inputs, high-yielding. dwarf - rice -has: not -

exacerbated inequities. But in ‘patts ‘of such' countries as India and "
Pakistan, $njéil'%grr'ners_ often have difficulty raising credit, and they "}’
ble to take risks. with new agricultural techniques. Benefits

m . Green' olution ' have: therefore ‘accrued. mostly ‘to: the
ealthier farmers, and income gaps have widened.22 - 7 2 o 2

dustry, as in_agriculture, investments in’capital-intensive tech-
ologies benefit a narrow section of -the population while other parts -
e ‘economy are ‘starved ‘of capital.: And- concentrating investment .
urban-based - industries can. also aggravate :disparities - between .
rban ‘wage earners and .rural peasants. A study of employment and
come distribution in Colombia ‘in 1970, for example, found that the
ving standards of about one-third of the total population had prob-
bly. declined in:absolute terms since the thirties, although incomes
f workers in modern industries had advanced considera'b%y. Similar-
. the soaring economic growth rates achieved by Brazil in the sixties
‘and early seventies benefited primarily the top 20 percent of the pop-
‘ulation; the remainder, mostly rural peasants, were left relatively

Brazil's “'economic miracle,”2. . .

lthough raising the ‘productivity and incomes of those who are now -
ssly underemployed will be ‘a‘major key to securing greater ‘distri- -
ution of wealth, the link between technology and social equity is -
ot limited to production technologies. Striking examples of how the
‘choice of technology can determine ‘whether the. benefits are available -
“to all sections of the population can be found in health policies. - '

‘Thé most severe health problems of the Third World are malnutrition,
" and infectious " and - parasitic " diseases—illnesses associated ~ with
" poverty and poor sanitation. ‘Yet the “health budgets of -most poor _
- countries “are heavily ‘weighted toward ‘modern’ hospitals that ‘cater .. .
" to the urban elite. Typically, 80 percent of the expenditure on health
in developing countries -is “devoted -to hospital ‘care, and less than
_20.percent is spent on preventive medicine accessible to the rural and
" urban poor. ‘According 'to 'a World Bank ‘estimate, some ‘800 ‘million

“people have no access to:even-minimal health care.? .




'--health care pnorltles
“-th rovided curative medicine for ex- -~

cal ‘education syStems' that :are ‘carbon copies
chools; and hospital services that tespond to the -
werful ‘and affluent in developnng countries.. As -

" are used at half capacnty, bu .preempt “the llon s share '
- of -the recurrent budget of ‘the mmlstry of health (over .
' ‘ both cases).21 . '

o those examples mlght be: added the three o en-heart surgery units
Bogota, the running costs of which are sufficient to provide a pint
‘milk a day to one-quarter of the city’s children.3

Ex endltures on expensive medical technologies that scak up the

‘bulk of health budgets in poor countries reflect a choice of providing

' gll\ }?uallla' medical care for' a few rather than ‘meetin; bas
5. .

~medical services. at low cost per benefluary They also provu:le pre-.
entive services. The results can be ‘dramatic. In-5ri Lanka, a country -
“with an annual income ‘of only $130 per person, llfe expectaﬁcy at.
ok blrth is now appmachmg that in the United States 33 ' S

The chmce of transportatlon technologles ¢an also result in skewed
“distribution of benefits. During the ‘past few decades, ‘many ‘Third

World governments - have tnef to  entice forelgn automoble com-

panies into building factories in their countries in an effort to estab-
_lish modern transportation :systems. Yet only a smell portion of their -
citizens can- afforg to buy cars. And the huge ‘investments on roads, -
: repaxr and servncmg facxlmes and fuel statlons that would be needed




t support such a system often mvolve heavy forelgn exchange costs ST
As _World Bank economist:Mahbub ul Haq notes of -his native coun- -
try, *‘During the decade 1958-1968, Pakistan imparted or domestical- -
ly. assembled private cars worth $300 mllllon whlle 1t could spend P
only $20 tmllxon for pubhc buses 1 ST _ E

If governments in- developmg countnes were instead. to_invest. trans-
srtation ‘funds in d rail services, augmented by private bi-
cycles and mopeds, foreig exchange costs would be: reduced, domes-
‘manufacture “and servicing -would. be posmble and ‘some . air
ollution would be avoided: As Lester Brown points.out, “If an’ mdex
mobility were constructed for a national population; it’ would un-"
oubtedly show. that a system de51%ned along {these] lines.. . . would
ve. far ‘more people greater mob 1ty than an automob:le-dommated :
stem can provnde 35 . :

he: mdusmal countries are not immune to dlstorted mvestments in
ansportation. The $4.2 billion spent to build the Concorde repre-
sents ‘a subsidy. by British and French taxpayers for international
avel by a tiny, affluent minority. And since the aircraft are being
~operate at a loss by state-run airlines, the subsidy is continuing.3¢

estments in energy systems caz have a profound impact on social
.- The construction of Targe “urban-based " electrical - generatmg_‘--_'-'
has brought much—needeg powéi"to ‘the ‘major cities and in- "
strial centers in developing countries, ‘but it has also ag ravated'_ L
differences. between urban elites and ‘the bulk. of the population in -
the hinterlands. Professor ‘A. K. N. Reddy has calculated that ‘about
70 percent of the electrical energy consumed in India goes to urban
industries, 15: percent goes to ‘other:.urban ' consumers, ‘and - only
‘about 12 percent. is consumed in the vdiages Yet- about 80 percent
" of ‘India’s populatlon lives in ‘rural areas. Moreover, according to -
~“Reddy, electricity is inequitably distributed within the villages them-
.selves: on -average, only 15 . percent of the households are elec-

trified.3”

Such unequal distribution of electrical supply is not surprising in
view of the immense cost of constructing centralized facilities. and
. building transmission lines to deliver the power. Thus, if energy sys-
- tems are founded ‘entirely on Iarge-scale ‘centralized - power  plants,

' socxa] mequmes w1]l mewtably increase. because few developmg




xtend ‘services:to the rural areas. Several re- -
ated,” however, that" decentralized erergy
“solar. collectors, small-scale -hydroelectric ‘genier- -
antations, and- biogas plants—can provide enetgy:
more cheaply than centralized power stations and <

Cl inese reports; some 4.3 million biogas units have been constructed - -
in China duringthe ‘past three  years; and in 1975, there were re-
portedly 60,000 ‘rural,. small-scale ‘hydroelectric plants in operation,

tfold increase over the 1965 total.2>

but even seemingly  “appropriate” technologies can -worsen social
inequities in some ‘settings. In ‘the energy field, biogas plants are a
ase in point. The plants produce methane through the fermentation
of a mixture of livestock dung and water (sometimes with the addi-
ion of human excrement and crop residues), providing gas for cook-
ing and lighting, and solid residues. that constitute an:excellent fer-
S R o e bl amodities from waste
two major draw- -
 m rom ‘at least three .cows to -
_ ngle family, a requirement that restricts
" their use to relatively wealthy families. And second, in‘some countries
attle dung is now collected, ‘dried,’ and ‘used ‘as fuel by all villagers;
is essentially a free good. The introduction of biogas plants places’
premium on “dung, -however, . which can -eliminate -the poorest -~
villagers’ chief ‘source of fuel. Larger plants serving an entire com-
munity could get around ‘such problems, but ' their introduction
- would ‘require. the ‘establishment of ‘new cooperative arrangements
-+ “The point is not that biogas plants are inherently bad—indeed, they -
- -are one of the most promising solutions to . Third World energy .
- problems—but that they cannot be introduced thoughtlessly, with-
out new forms of social organization. o

-

~ “Technologies for housing, water supply, education, and a "l_'l(_)st. of
. other areas can similarly ‘result in skewed . distribution of - benefits.




countrres can’ afford ‘to extend ‘services to the rural areas. Several re-' :
cent studies have: indicated, however, that decentralized ~energy
sources—based on. solar collectors, small-scale ‘hydroelectric ' gerer-
ators, firewood plantations, and blogas ‘plants—can_ ‘provide energy =
for. remote v1llages more. cheaply than centrahzed power stations’ and_. L
natlonal gnds can.®® - .

" ave yet attempted to bu uch an’ energyl
em. One’ country that has is ‘China. Although China’s major cities
powered mostly. by coal-fired generating plints; the ‘villages derive
uch - of ‘their energy from renewable sources, chiefly biogas, fire- -
wood, ‘and" small—scaie ‘hydroelectric - power. Accordmg to official
hinese reports, some 4.3 million bmgas units have been constructed -
v China during the past ‘three years; and in 1975, there were re- .
portedly 60,000 rural, small-scale " hydroelectnc plants in. operatmn, i
elghtfolu mcrease over. the 1965 total.29.~ S

but ‘even seemmgly appropnate technologles ‘can_worsen social
inequities in some settings. In the energy field, biogas plants are a
case in point. The plants produce methane through the fermentation
of a mixture of livestock dung and water (sometimes with the addi-
tion of human excrement and crop residues), providing gas for cook-
ing-and lighting, and solid residues that constitute an excellent fer- .
lizer. The production of these badly-needed ‘commodities from waste
roducts seems like a- good: bargam ‘but there are two major - ‘draw-
backs: First, ‘the plants require ‘manure. from at least three cows to.*
roduce sufficient gas for a single family, a requlrement that restricts -
heir use to relatwely ‘wealthy. famllles And second, in some countries -
attle dung is now-collected, dried; and used as fuel by all villagers; . -
it is essentially a free good. The' 1ntroductlon of biogas plants places
a’ premium on - dung, ‘however,: which “ can “eliminate - the poorest *
" villagers” chief ‘source of fuel. Larger plants serving ‘an entire com-
" ‘munity could “get around such problems, ‘but their 1ntroduct10n_
‘would require tie establishment of ‘new cooperative arrangements.4® . -
- The point is not that blogas plants are inherently bad—indeed, thzy.
‘are_one of the most promising solutions to Tilrd World ‘ener y .
-problems—but that they cannot be ‘introduced thoughtlessly, W1t
out new forms of social orgamzatlon

.‘:Technologles for housmg, ‘water supply, education, ‘and “a host  of
' -other areas. can s:mllarly result in' skewed dlstnbutmn of beneflts




