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May 15, 2002

Social Science Knowledge and Institutional Innovation

Vernon W. Ruttan’

The centra premise of this paper is that the demand for socid science knowledgeis
derived from the demand for ingtitutional change® If thisview is correct then any daim by the
socid science disciplines and related professions for public support depends on a credible
promise that advances in socid science knowledge represent an efficient source of inditutiona
innovetion.

Inwork published in the early 1970s Y ujiro Hayami, Hans Binswanger and | extended
the theory of induced technical change and tested it againgt the hitory of agricultura
development in the United States and Japan (Hayami and Ruttan 1971; Binswanger and Ruttan
1978). The demongtration that technica change can be treated as largely endogenous to the
development process does not imply that the progress of ether agriculturd or indugtrid
technology can be left to an 'invisible hand' that drives technology along an 'efficient’ path
determined by relative resource endowments. The capacity to advance knowledge in science and
technology isitsaf aresult of aproduct of inditutional innovation - ‘the great invention of the
nineteenth century was the invention of the method of invention' (Whitehead 1925, 96).

In this paper | eaborate atheory of inditutiona innovation in which inditutiond
innovation isinduced by changesin resource endowments, culturd endowments and by technica
change. | dso consder the impact of advancesin socid science knowledge on the supply of

inditutiona change. After examining the forces thet act to shift the demand and supply of

" Vernon W. Ruttan is Regents Professor Emeritus in the Department of Applied Economics and the Department of
Economics and Adjunct Professor in the Hubert H. Humphrey Institute of Public Affairs, University of Minnesota.



inditutiona innovation the ements of amore generd modd of inditutiond changeis

presented.

What is Inditutiond Innovation?

Ingtitutions are the rules of a society or of organizations that facilitate coordination among people
by helping them form expectations, which each person can reasonably hold in dedling with
others. They reflect the conventions and ideologies that have evolved in different societies
regarding the behavior of individuas and groups relative to their own behavior and the behavior
of others? In the area of economic relations they have acrucia role in establishing expectations
about the rights to use resources in economic activities and about the partitioning of the income
streams resulting from economic activity: “inditutions provide assurance respecting the actions
of others, and give order and stability to expectations in the complex and uncertain world of
economic relations”?

In order to perform the essentid role of forming reasonable expectationsin dedings
among people, inditutions must be stable for an extended time period. But indtitutions, like
technology, must dso change if development is to occur. Anticipation of the latent gainsto be
redlized by overcoming the disequilibria resulting from changesin factor endowments, culturd
endowments, and technology represents powerful inducements to indtitutiona innovation (North
and Thomas 1970; Schultz 1975; Binswanger and Deininger 1997). The growing disequilibriain
resource alocation due to indtitutional constraints generated by economic growth creste

incentives for political entrepreneurs or leaders to organize collective action to bring about

ingtitutional change*



This perspective on the sources of demand for inditutiona changeis smilar, in some
respects, to the traditional Marxian view.®> Marx considered technological change asthe primary
source of ingtitutiona change. The induced innovation perspective is somewha more complex in
that it conddersthat changesin culturd and factor endowments are also important sources of
inditutiona change. Nor isthe definition of inditutiona change employed in this paper limited
to the dramatic or revolutionary changes of the type anticipated by Marx. Indtitutions such as
property rights and markets are more typically atered through the accumulation of ‘secondary’ or
incrementd ingtitutiona changes such as modifications in contractua relations or shiftsin the
boundaries between market and non-market activities (Davis and North 1971, 9).

Thereisasupply dimenson as well as ademand dimenson for inditutional change.
Advancesin knowledge in the socia sciences (and in related professions such as law,
adminigtration, planning, and socid service) can reduce the cost of inditutiond changein a
somewhat Smilar manner as advances in the natura sciences reduce the cost of technical change.
Advancesin game theory have, during the last severa decades, enabled economists and political
scientigs to bring an increasingly powerful set of toolsto bear on the understanding of the
processes of ingtitutional change (Schotter 1981; Ostrom 1990; Aoki 1996). In spite of the power
of these new tools | continue find the gpplication of standard neoclassica micro-economic theory
to interpret the sources of the demand and supply of ingtitutiona change exceedingly useful.

Ing stence that important advances in the understanding of the processes of indtitutiona
innovation and diffuson can be achieved by treeting ingtitutional change as endogenous to the
economic system represents a clear departure from the tradition of modern andytica

economics.® This does not mean that modern analytical economics must be abandoned. On the



contrary, the scope of modern analytical economicsis expanded by treating inditutiona change
as endogenous.”

There is generd agreement that indtitutional change has and continues to evolvein
response to long-term changes such as the pressure of population against land resources or the
risein the price of |abor relative to capital. But there has been substantiad disagreement within
the socid sciences about the role of purposeful or rationa design in ingtitutional innovation.®
Those holding an “organic” perspective argue that the fact that the ingtitutions of avilization
have been created by human action “does not mean that man must dso be able to ater them at
will” (Hayek 1978, 3).° The organic view of the sources of intitutional changeiis reinforced by a
theory of “unintended consequences’ that runs through the work of Adam Smith, Max Weber,
and Frederich Hayek (La 1998).1° In contrast the constructivist or design perspective holds that
advancesin socia science knowledge can play an important role in the rationa design of
inditutiona reform and indtitutiona innovation.

Much of my work with Y ujiro Hayami on induced inditutiona innovation reflects an
organic perspective. In other work, on the development of agricultura research ingtitutions for
example, | have employed a condructivist or design perspective (Ruttan 1982). | reject any
demand to chose between the organic and constructivist perspectives. They should be viewed as
complements rather than as dternatives. | dso rgect the ideologica implication, advanced by
some proponents of the organic approach that the unintended consequences of indtitutiona
change preclude the possibility of arationa or anaytical gpproach to inditutiona reform and
design. In the next section of this pgper on demand for indtitutiond innovation | employ an

organic gpproach to interpret a series of inditutional changesin land and labor relationships. Ina



following section on the supply of ingtitutiond innovation | employ a congructivist or design

perspective.

Demand for Inditutiona Innovation

In some cases the demand for inditutional innovation can be satisfied by the devel opment of new
forms of property rights, more efficient market indtitutions, or even by evolutionary changes
arisgng out of direct contracting by individuas a the level of the community or the firm. In other
cases, where externdities are involved, substantid political resources may have to be brought to
bear to organize non-market indtitutions in order to provide for the supply of public goods. This
section draws from agriculturd history to illustrate how changesin factor endowments,

technica change, and growth in product demand have induced change in property rights and
contractua arrangements.

The agricultura revolution that occurred in England between the fifteenth and the
nineteenth centuriesinvolved a substantia increase in the productivity of land and labor. 1t was
accompanied by the enclosure of open fields and the replacement of small peasant cultivators,
who held their land from manorid lords, by a system in which large farmers used hired labor to
farm the land they leased from the landlords. The First Enclosure Movement, in the fifteenth and
gxteenth centuries, resulted in the conversion of open arable fields and commonsto private
pasture in areas suitable for grazing. 1t was induced by expansion in the export demand for wool.
The Second Enclosure Movement in the eighteenth century involved conversion of commundly
managed arable land into privatdy operated units. It is now generdly agreed that demand for
changesin land tenure arrangements was largely induced by the growing disequilibrium between

the fixed ingtitutiond rent that landlords received under copyhold tenures (with lifetime



contracts) and the higher economic rents expected from adoption of new technology which
became more profitable as a consequence of higher grain prices and lower wages. When the land
was enclosed there was a redistribution of income from farmers to landowners and the
disequilibrium was reduced or diminated.**

In nineteenth- century Thailand, the opening of the nation to internationd trade and the
reduction in shipping rates to Europe following the completion of the Suez Cand resulted in a
sharp increase in the demand for rice. The land available for rice production, which had been
abundant, became more scarce. Investment in land devel opment for rice production for export
became profitable. The rise in the profitability of rice production for export induced a demand
for the reform of property rightsin both land and man. Traditiona rightsin human property
(corvee and davery) were replaced by more precise private property rightsin land (fee-smple
titles) (Feeny 1982; 2002).

In Japan, at the beginning of the feuda Tokugawa period (1603-1867), peasants rights to
cropland had been limited to theright to till the soil with the obligation to pay afeudd land tax
in kind. As the population grew, commercidization progressed and irrigation and technology
were developed to make intensive farming more profitable. Some peasants divided their holdings
into smaler units and leased them out to ex-servants or extended family members. Some
accumulated land through mortgaging arrangements that made other peasants de facto tenants.
Asareault of the accumulation of illegd leasing and mortgaging practices, peasants property
rightsin land approximated those of afee-ample title by the end of the Tokugawa period. These
rights were readily converted to the modern private property system in the succeeding Meiji

period (Hayami and Kikuchi 1981, 28).



Research conducted by Y ujiro Hayami and Masao Kikuchi in the Philippines during the
late 1970s has enabled us to examine a contemporary example of the interrelated effects of
changes in resource endowments and technica change on the demand for indtitutiond changein
land tenure and labor relations (Kikuchi and Hayami 1980; Hayami and Kikuchi 1981; Hayami
and Kikuchi 2000). The caseis particularly interesting because the indtitutiond innovations
occurred as aresult of private contracting among individuds—what Hayek termed “ spontaneous
order” and in more recent literature has been referred to as “ Coasian bargains’ (Hayek 1978;
Olson 2000). The study is uniquein that it is based on arigorous andysis of microeconomic data

from asingle village over a period of about 20 years.*

Land Tenure and Labor Rdaionsin a Philippine Village

Between 1956 and 1976, rice production per hectare in the study village rose
dramatically, from 2.5 to 6.7 metric tons per hectare per year. This was due to two technical
innovations. In 1958, the nationd irrigation system was extended to the village. This permitted
double- cropping to replace single-cropping, thereby more than doubling the annud production
per hectare of rice land. The second mgjor technical change was the introduction in the late
1960s of modern high-yidlding rice varieties. The diffuson of modern varieties was
accompanied by increased use of fertilizer and pesticides and by the adoption of improved
cultura practices such as straight-row planting and intensive weeding.

Population growth in the village was rapid. Between 1966 and 1976 the number of
households rose from 66 to 109 and the population rose from 383 to 464, while cultivated area

remained virtualy congtant. The number of landless laborer households increased from 20 to 54.



In 1976, haf of the householdsin the village had no land to cultivate not even land for rent. The
average farm size declined from 2.3 hectares to 2.0 hectares.

The land isfarmed primarily by tenants. In 1976, only 1.7 hectares of the 108 hectares of
cropland in the village were owned by village resdents. Traditionally, share tenancy was the
most common form of tenure. In both 1956 and 1966, 70 per cent of the land was farmed under
share tenure arrangements. In 1963, a new agricultural land reform code was passed which was
designed to bresk the politica power of the traditiond landed elite and to provide greater
incentives to peasant producers of basic food crops.t® A mgjor feature of the new legidation was
an arrangement that permitted tenants to initiate a shift from share tenure to leasehold, with rent
under the leasehold set at 25 per cent of the average yidld for the previous three years.
Implementation of the code between the mid-1960s and the mid-1970s resulted in adedinein
the percentage of land farmed under share tenure to 30 per cent.

The shift from share tenure to lease tenure was not, however, the only change in tenure
relationships that occurred between 1966 and 1976. There was a sharp increase in the number of
plots farmed under subtenancy arrangements. The number increased from one in 1956 to fivein
1966 and 16 in 1976. Subtenancy isillega under the land reform code. The subtenancy
arrangements are usudly made without the consent of the landowner. All cases of subtenancy
were on land farmed under aleasehold arrangement. The most common subtenancy arrangement
was 50-50 sharing of costs and outpui.

\insert Table 1.1 about here\
It was hypothesized that an incentive for the emergence of the subtenancy inditution was

that the rent paid to landlords under the leasehold arrangement was below the equilibrium rent -



the level which would reflect both the higher yields of rice obtained with the new technology and
the lower wage rates implied by the increase in population pressure against the land.

To test this hypothes's, market prices were used to compute the vaue of the unpaid factor
inputs (family labor and capitd) for different tenure arrangements during the 1976 wet season.
Thereaultsindicate that the share-to-land was lowest and the operators surplus was highest for
the land under leasehold tenancy. In contrast, the share-to-land was highest and no surplus was
|eft for the operator who cultivated the land under the subtenancy arrangement (Table 1.1.).
Indeed, the share-to-land when the land was farmed under subtenancy was very close to the sum
of the share-to-land plus the operators surplus under the other tenure arrangement.

The results are congstent with the hypothesis. A subgtantia portion of the economic rent
was captured by the leasehold tenantsin the form of operators surplus. On the land farmed under
a subtenancy arrangement, the rent was shared between the leaseholder and the landlord.

A second indtitutiona change, induced by higher yields and the increase in population
pressure, has been the emergence of a new pattern of employer-labor relationship between farm
operators and landless workers. According to the traditiona system caled hunusan, laborers who
participated in the harvedting and threshing activity received a one-sixth share of the paddy
(rough rice) harvest. By 1976, most of the farmers (83 per cent) adopted a system called gamma,
in which participation in the harvesting operation was limited to workers who had performed the
weeding operation without receiving wages.

The emergence of the gamma system can be interpreted as an inditutional innovation
designed to reduce the wage rate for harvesting to alevel equd to the margina productivity of
[abor. In the 1950s, when the rice yield per hectare was low and labor was |ess abundant, the

one-sxth share may have gpproximated an equilibrium wage levd. With the higher yidds and



the more abundant supply of labor, the one-sixth share became larger than the margina product
of labor in the harvesting operation.**
\insert Table 1.2. about here.\

To test the hypothesis that the gamma system was adopted rapidly primarily because it
represented an ingtitutional innovation that permitted farm operators to equate the harvesters
share of output to the margina productivity of labor, imputed wage costs were compared with
the actud harvesters shares (Table 2). The results indicate that a substantial gap existed between
the imputed wage for the harvesters Iabor done and the actual harvesters shares. This gap was
eliminated if the imputed wages for harvesting and weeding labor were added. Those results are
consgtent with the hypothesis that the changesin indtitutiona arrangements governing the use of
production factors were induced when disequilibria between the margind returns and the
margina costs of factor inputs occurred as aresult of changesin factor endowments and
technicd change. Ingtitutional change, therefore, was directed toward the establishment of a new
equilibrium in factor markets™

It isimportant to recognize that subtenancy and gamma contracts were the inditutiona
innovations arrived at by voluntary agreements among farm operators, tenants and laborers. The
land reform laws gave leasehold tenants strong protection of their tenancy rights. It gave them
the right to continue tilling the soil a an inditutiona rent that was lower then the economic rent.
But the laws prohibited tenants from renting their land to someone ese who might utilize it more
efficdently, when they became elderly or found more profitable off-farm employment, for
example. Subtenancy reduced such inefficiency due to the ingtitutiond rigidity in the land rental

market resulting from the land reform programs. Likewise, the gamma system counteracted the

10



indtitutiond rigidity in the labor market associated with the indtitutional wage rate based on the
traditional harvest share.

It might appear that these indtitutiond innovations increased efficiency a the expense of
equity. But, if the subtenancy system had not been devel oped, the route would have been closed
for some of the landless |aborers to become farm operators and use their skills more profitably. If
the wage rate for harvesting work had been raised in the absence of the implicit gamma contract,
it would have encouraged mechanization in threshing thereby reducing both employment and
labor earnings.

In the case reviewed here the induced innovation process leading toward the
establishment of equilibrium in factor markets occurred very rapidly in spite of the fact that
many of the transactions - between landlords, tenants, and laborers - were less than fully
monetized. Informa contractud arrangements or agreements were utilized. The subleasing and
the gamma labor contract evolved without the mohilization of substantid palitica activity or
bureaucratic effort. Indeed, the subleasing arrangement evolved in spite of legd prohibition.
Where substantia political and bureaucratic resources must be mobilized to bring about technical
or indtitutiona change, the changes occur much more dowly, asin the cases of the English
enclosure movements and the Thai and Japanese property rights cases referred to at the
beginning of this section.

The examples of indtitutiond change advanced in this section, such asthe enclosurein
England and the evolution of private property rightsin land in Japan and Thailand, have
contributed to the development of a more efficient market system. Indtitutional changes of this
type are profitable for society only if the costsinvolved in the assgnment and protection of

rights are smdler than the gains from better resource alocation. If those costs are very high, it
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may be necessary to design non-market ingtitutions in order to achieve more efficient resource

dlocation.*®

The Supply of Inditutiond Innovation

The disequilibriain economic relationships associated with economic growth, such as technica
change leading to the generation of new income streams and changes in relative factor
endowments have been identified as important sources of demand for inditutiona change. But
the sources of supply of ingtitutiona innovation are lesswdl understood (Olson 1968; Ostrom
1990). The factors that reduce the cost of inditutiona innovation have received only limited
attention by economidsts or by other socia scientists.

In the Philippines village case discussed earlier, innovations in tenure and |abor market
indtitutions were supplied, in response to the changes in demand generated by changing factor
endowments and new income streams, through the individud and joint decisons of
owner-cultivators, tenants and laborers. But even at thisleve it was necessary for gainsto the
innovators to be large enough to offset the risk of ignoring the land reform prohibitions against
subleasing and the transaction cogtsinvolved in changing traditiona harvest sharing
arrangements. While mobilization of substantia political resources was not required to introduce
and extend the new land and labor market ingtitutions, the digtribution of politica resources
within the village did influence the initiation and diffusion of the indtitutional innovations.

The supply of mgor inditutiona innovations necessarily involves the mohilization of
substantia political resources by politica entrepreneurs and innovators. It is useful to think in
terms of a supply schedule of ingtitutiond innovation thet is determined by the margind cost

schedule facing politica entrepreneurs as they attempt to design new indtitutions and resolve the
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conflicts among interest groups (or suppression of opposition when necessary). It was
hypothesized that inditutiona innovations will be supplied if the expected return from the
innovation that accrues to the political entrepreneurs exceeds the margina cost of mobilizing the
resources necessary to design and introduce the innovation. To the extent that the private return
to the palitical entrepreneursis different from the socid return, the indtitutional innovation will

not be supplied at asocialy optimum level.!’ If the ingtitutional innovation is expected to result
in alossto adominant palitica bloc, the innovation may not be forthcoming evenif itis
expected to produce alarge net gain to society asawhole. And socialy undesirable ingtitutional
innovations may occur if the returns to the entrepreneur or the interest group exceed the gainsto
society (Tullock 1967; Krueger 1974; Tollison 1982).

Thefailure of many developing countries to indtitutiondize the agricultura research
capacity needed to take advantage of the large gains from relatively modest invesmentsin
technical change may be due, in part, to the divergence between socid returns and the private
returns to political entrepreneurs. In the mid-1920s, for example, agricultura development in
Argentina appeared to be proceeding dong a path roughly comparable to that of the United
States. Mechanization of crop production lagged dightly behind thet in the United States. Grain
yields per hectare averaged dightly higher than in the United States. In contrast to the United
States, however, output and yiddsin Argentinaremained relatively stagnant between the mid-
1920s and the mid1970s. It was not until the late 1970s that Argentina began to redize
sgnificant gainsin agriculturd productivity. Part of thislag in Argentine agricultura
devel opment was due to the disruption of export marketsin the 1930s and 1940s. Students of
Argentine development have pointed to the politica dominance of the landed aristocracy, to the

risng tendors between urban and rurd interests, and to ingppropriate domestic policies toward
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agriculture (de Janvry 1973; Smith 1969 and 1974; Cavalo and Mundlak 1982). The Argentine
case would seem to represent a case where the bias in the digtribution of political and economic
resources imposed exceptiondly costly delays in the ingtitutiona innovations needed to take
advantage of the relaively inexpensive sources of growth that technical change in agriculture
could have made available.

Culturd endowments, including religion and ideology, exert a strong influence on the
supply of indtitutiond innovation. They make some forms of inditutiona change less codtly to
establish and impose severe cogts on others. For example, the traditiona moral obligation in the
Japanese village community to cooperate in joint commund infrastructure maintenance has
madeit less costly to implement rural development programs than in societies where such
traditions do not prevail. These activities had their origin in the feuda organization of rurd
communities in the pre-Meiji period. But practices such as maintenance of village and
agricultura roads and of irrigation and drainage ditches through joint activitiesin which dl
families contribute labor were dill practiced in well over hdf of the hamlets in Japan as recently
as 1970 (Ishikawa 1981). Thetraditiona patterns of cooperation have represented an important
form of socia capita on which to erect modern forms of cooperative marketing and joint
farming activities. Smilar culturd resources are not available in South Asan villages where, for
example, the caste structure inhibits cooperation and encourages specidization (La 1998; chap 8
in thisvolume).

Likewise, the adoption of new ideology may reduce the cost to political entrepreneurs of
mohbilizing collective action for inditutiona change. For example, the Jeffersonian concept of
agrarian democracy provided ideologica support for the series of land ordinances culminating in

the Homestead Act of 1862, which established the legd framework designed to encourage an
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owner-operator system of agriculture in the American West (Cochrane 1979, 41-47, 179-88).
Strong nationdist sentiment in Meiji Japan, reflected in dogans such as'A Wesdthy Nation and
Strong Army' (Fukoku Kyohel), helped mohilize the resources needed for the establishment of
vocationa schools and agriculturd and industrid experiment stations (Hayami and Kikuchi
1981). In China, communist ideology, reinforced by the lessons learned during the guerrilla
period in Y enan, ingpired the mobilization of communa resources to build irrigation systems and
other forms of socia overhead capital (Schran 1975). Thus, ideology can be a critical resource
for politica entrepreneurs and an important factor affecting the supply of ingtitutiond
innovations.

Advancesin socid sciences that improve knowledge relevant to the design of
indtitutional innovations that are capable of generating new income streams or that reduce the
cost of conflict resolution act to shift the supply of ingtitutiona change to the right. Throughout
higory, improvements in inditutiond performance have occurred primarily through the dow
accumulation of successful precedent or as by-products of expertise and experience. Ingtitutiond
change was generated through the process of trid and error much in the same manner that
technical change was generated prior to the invention of the research university, the agricultura
experiment station, or the indudirid research laboratory. With the ingtitutiondlizetion of research
in the socid sciences and related professions the process of inditutiond innovation has begun to
proceed much more deliberately; it has become increasingly possible to subgtitute socia science
knowledge and andytica sill for the more expensive process of learning by triad and error.

The research that led to advances in our understanding of the production and
consumption of rura households in less developed countries represents an important example of

the contribution of advancesin socid science knowledge to the design of more efficient
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ingtitutions (Schultz 1964; Nerlove 1974; Binswanger, Evenson, Florencio and White 1981). Ina
number of countries this research has led to the abandonment of policies that viewed peasant
households as unresponsive to economic incentives. And it has led to the design of policies and
ingtitutions to make more productive technologies available to peasant producers and to the
design of more efficient price policies for factors and products.

In the following section | present a case study of the contribution of advancesin socid
science knowledge to the design of a contemporary indtitutiona innovation—an emisson trading
system designed to reduce the transaction costs of controlling sulfur dioxide (SO;) emissons—
an important industria pollutant. Advances in economic knowledge led to an understanding of
the very large cost reductions that could be achieved by designing a* constructed market” to

replace the “command and control” approach to the management of SO, emissions.

Congtructed Markets for Emission Trading

The concept behind the design of a constructed market for the control of SO, pollutantsis
fairly smple. It is based on the redlization that the behaviora sources of the pollution problem
can often be traced to poorly defined property rightsin open access natural resources such asair
and water.'® A system of property rights and tradable permits for the management of pollution
was first proposed in the late 1960s by Crocker (1966) and Dales (19683, 1968b). The suggested
inditutiond innovation did not emerge from itsinventorsin afully operationd form. Ther
proposas were followed by alarge theoretica and empirical literature by resource and
environmental economists (Bohm 1985). Design and implementation involved an extended

process of “learning by doing” and “learning by using.”

16



Proposals to replace the command and control approach by Presidents Johnson and Nixon
by effluent fees or taxes on pollutants were dismissed asimpractica and characterized by
environmenta activigs asa“license to pollute.” Beginning in the mid 1980s, however, a series
of events conspired to make a more market oriented gpproach to reducing SO, emissions
politicaly feasible (Taylor 1989, 28-34; Hahn and Stavins 1991; Stavins 1998). One was the
predilection of President George H. W. Bush in favor of amarket oriented approach to
environmenta policy. Another was the enthusasm of Environmenta Protection Agency
adminigrator William Reilly and a number of key staff membersin the Executive Office of the
Presdent for vaidating Bush's desire to be known as “the environmenta president.” There was
a 50 bipartisan support in key Congressiona committees for avariety of market based
approaches to environmentd policy.

Within the environmental community the Environmenta Defense Fund (EDF) began to
differentiate itself from the rest of the environmental community by advocating market based
approaches as early as the mid 1980s. In 1989 EDF gaff began to work closdy with the White
House st&ff in drafting an early version of proposed legidation. The credibility of the effort was
enhanced by the fact that EPA Adminigrator Reilly, formerly president of the Conservation
Foundation, was a*“ card carrying” environmentalist. Executives of severa mgor corporations,
influenced by subtle lobbying by the EDF commented favorably on the emissons trading
proposals.

The design of the SO, emissions trading system advanced in the Clean Air Act of 1990
drew on earlier EPA experience. The EPA began experimenting with emission trading permitsin
1974. The early programs included the dimination of lead in gasoline, the phase-out of

chlorofluorocarbons and haons in refrigeration, and the reduction of water pollution from
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nonpoint sources. The early programs had a mixed record. They were typicaly grafted onto
exising command-and-control programs. The difficulty of converting from command-and-
control programs encountered substantial transaction costs. These experiences did, however
provide important lessons for the design of more market oriented trading programs in the 1990s.

The Clean Air Act crested a national market for SO, alowancesfor cod burning
eectricd utilities. The commodity exchanged in the SO, emissons trading program is a property
right to emit SO, that was crested by the EPA and dlocated to individud firms. A firm can make
alowances that had been issued to it available to be traded to other firms by reducing its own
emissions of the pollutant below its own base line level. In 1995, the programs first year, 110 of
the nations dirtiest cod burning plants were included in the program. The affected plants were
alowed to emit 2.5 pounds of SO, for each million British Therma Units (Btu) of energy that
they generated. During Phase I1 initidly projected, to beginin 2000, dmost al cod-burning
plants were scheduled to be included and alowances for each plant to be reduced to 1.2 pounds
per million Btu. Utilities that “overcomply” by reducing their emissions more than required may
sl their excess dlowances. Utilities that find it more difficult, or expengve, to meet the
requirements may purchase dlowances from other utilities.

The evidence available & the time this paper was completed suggests that emission
trading has been even more cogt effective than origindly anticipated. Prior to initiation of the
program the utility industry had complained that reducing SO, in amounts sufficient to meet the
projected target (down from about 19 million tonsin 1980 to 8.95 million tonsin 2000) might
cost as much as $1,500 per ton. By the late 1990s alowances were being sold in the $100-150
range. The declinein the cost of abatement has been due in part to technical changesin cod

mining and deregulation of rail trangport that have lowered the cost of low sulphur coa to mid-
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western power producers. It has adso been due to technical changesin fuel blending and SO,
scrubbing that was induced by the introduction of performance based dlowance trading. Asa
result benefits have substantialy exceeded early estimates (Joskow, Smaensee and Bailey 1998)
The successful experience with SO, emissons trading illustrates a very important
principle in inventing new property rights ingtitutions to manage formerly open access resources.
In anow classic paper Coase (1960) argued that when only afew decison makers are involved
in the generation of externdities, the two parties, if left to themselves, will voluntarily negotiate
anew inditutional mechanisms—rules and payments—that result in areduction of the
externdities to an acceptable level. However important the Coase theorem might be for
undergtanding the smdll indtitutiona innovationsin the Philippine village case presented earlier
in this chapter it has little rlevance to most contemporary large scale externdlity problems. The
important externdity problems that concern society today—such as SO, pollution, ozone
pollution or the greenhouse gases responsible for globa climate change—typicaly involve large
numbers of polluters and even larger numbers of persons affected by the externdities. In contrast
to the evolution of a“naturd market” government must establish the conditions necessary for a
“congructed” market to function. In the SO, case it was necessary for an outside principle, the
U.S. Congress, to define the size (or the boundaries) of the resource, in this case the maximum
tons of SO, emissons, and to establish the trading rules. The socid science effort involved in the
design and implementation of the indtitutiona arrangements to confront such problems requires

the mobilization of large economic and political resources.
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Toward a More Complete Modd of Induced Innovation

The eements of a pattern (or structura) model that maps the generad equilibrium relationships
among changes in resource endowments, cultural endowments, technology and ingtitutions are
presented in Figure 1.1.1° The modd goes beyond the conventional genera equilibrium mode in
which resource endowments, technologies, ingdtitutions, and culture (conventionaly desgnated as
tastes) are given.?® In the study of long-term socia and economic change the relationships
among the variables must be treated as recursive and dynamic (Harsanyi 1960). The formal
microeconomic modds that are employed to anayze the supply and demand for technica and
indtitutional change can be thought of as 'nested’ within the generd equilibrium framework of
Figure 1.1.

\insert Figure 1.1 about here\

An important advantage of the pattern modd outlined in Fig. 1.1 isthat it avoids the
necessity of choosing between amateridist conception of human action, in which agents
mechanicaly respond to changes in resource endowments, and an idealist conception of human
action, in which agents respond only to subjective changes in culturd endowments (such as
religion or ideology). Another advantage of the 'pattern modd' outlined in Figure 1.1 isthat it
helpsto identify areas of ignorance. Our capacity to model and test the rel ationships between
resource endowments and technica changeis rdatively strong. Our capacity to modd and test
the relationships between culturd endowments and ether technicd or inditutiona changeis
relatively weak. The model is dso useful in identifying the model components that enter into
other attempts to account for secular economic and socid change. Falure to andyze historica
change in agenerd equilibrium context tends to result in aunidimensiona perspective on the

rel ationships bearing on technical and ingtitutional change.®*
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For example, historians working within the Marxigt tradition often tend to view
technical change as dominating both ingtitutiona and cultural change. In his book, Oriental
Despotism, Wittfoge (mistakenly) views the irrigation technology used in wet rice cultivation in
East Asaas determining palitical organization (Wittfogel 1957). In terms of Figure 1.1 his
primary emphasis was on the impact of changesin resources and technology on ingtitutions (C)
and (B).

A s=rious misunderstanding can aso be observed in the neo-Marxian critiques of the
‘green revolution' in rice production in Asia (Cleaver 1972; Hayami and Ruttan 1985, 336-45).
These criticisms have focused attention dmost entirely on the impact of technica change on
labor and land tenure relations. Both the radical and populist critics have emphasized relation
(B). But they have tended to ignore relationships (A) and (C).2? This has led to repested failure
to identify effectively the separate effects of population growth and technica change on the
growth and digtribution of income. The andytica power of the more complete induced
innovation modd wasilludrated in the work by Hayami and Kikuchi, discussed erlier in this
chapter, on the impact of both technica change and population growth on changesin land tenure
and labor market rdaionshipsin the Philippines.

Economists such as Coase (1960) and Alchian and Demsetz (1973) identify a primary
function of property rights as guiding incentives to achieve greater interndization of
externdities. They condder that the clear specification of property rights reduces transaction
costs in the face of growing competition for the use of scarce resources as aresult of population
growth and/or growth in product demand. North and Thomas, building on the Alchian- Demsetz
paradigm, attempted to explain the economic growth of Western Europe between 900 and 1700

primarily in terms of changes in property intitutions®® During the deventh and thirteenth
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centuries the pressure of population againgt increasingly scarce land resources induced
innovations in property rights that in turn created profitable opportunities for the generation and
adoption of labor-intensve technica changesin agriculture. The population declinein the
fourteenth and fifteenth centuries was viewed as a primary factor leading to the demise of
feudalism and therise of the nationa dtate (line C). These indtitutional changes in turn opened up
new possibilities for economies of scae in non agricultura production and in trade (line b).
Mancur Olson (1968, 1982) has emphasized the proliferation of ingtitutions as a source
of economic decline. He a so regards broad- based encompassing organizations as having
incentives to generate growth and redigtribute incomes to their members with little excess
burden. For example, abroadly based codlition that encompasses the mgjority of agricultura
producersis more likely to exert politica pressure for growth oriented policies that will engble
its members to obtain alarger share of alarger nationd product than a smaller organization that
represents the interests of the producers of asingle commaodity. Smal organizations representing
narrow interest groups are more likely to pursue the interests of their members at the expense of
the welfare of other producers and the generd public. In contrast, an even more broadly based
farmer-labor codlition would be more concerned with promoting economic growth than an
organization representing a single sector. But large groups, in Olson's view, are inherently
unstable because rationd individuas will not incur the costs of contributing to the redization of
the large group program:--they have strong incentives to act asfree riders. As areault,
organizational 'space in a stable society will be increasingly occupied by specid interest
‘digtributiond coditions.' These digributiond coditions make politicd life more divisve. They

dow down the adoption of new technologies (line b) and limit the capacity to reallocate
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resources (line ¢). The effect isto dow down economic growth or in some casesinitiate a period
of economic decline?

The rdaionshipsin the lower left hand corner of Figure 1.1 (dashed lines) have received
relatively little attention from economigts. The classic andysis by Weber (1958; 1904) of the
impact of the Protestant Reformation, particularly Cavinism, on the emergence of capitdismin
The Protestant Ethic and the Spirit of Capitalism is an important exception (line D). The
andyss by Greif (1994) of how the differentia impact of the collectivist cultura endowments of
Maghrebi traders and the individuaigtic culturd endowments of Genoese traders influenced the
development of commercid inditutionsin the Mediterranean region in the eeventh and twelfth
centuries isamore recent example. Political scientist Ronad Inglehart employs amodd in
which cultura endowments (vaue changes) respond to changes in resource endowments (linef).
Materidist values are stronger in poor societies that are resource congtrained while wedthy
societies are characterized by post-materidist (or post-modern) vaues (Inglehart 1997).

The effect of resource endowments on the internationd diffusion of indtitutions has been
explored by Acemoglu, Johnson and Robinson (2001). They found, where the disease
environment was not favorable to settlement, that European colonizers established extractive
dates (such as Britain in the Gold Coast and Belgium in Congo). Where the disease environment
was favorable the European colonizers established settler colonies. Where extractive states were
established legal indtitutions were adopted that favored the extraction and transfer of resources to
the metropolitan country and, after independence, to the new ruling dites. In settler coloniesin
contragt, lega indtitutions that favored the rule of law and encouraged investment were
established. Those differencesin legd culture and ingtitutions explain substantia differencesin

contemporary per capitaincome (linesc, f and d).
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A potentid criticiam of the pattern model depicted in Figure 1.1 isthat it does not
dipulate the mechanisms through which changes in resource endowments, for example, induce
changes in technology. However it is not too difficult to visuaize the mechanisms that mediate
the relationships among changes in resource endowments, technica change and indtitutional
change. The market represents a“master mechanism” for trandating the uncoordinated behavior
of individudsinto system leve coordination (Headstrom and Swedberg 1998, 3). It is somewhat
more difficult, however, to describe the mechanisms that link indtitutional change and changesin
culturdl endowmentsin terms of the neoclassical modd (other than as metaphor). Another
potentia criticism of the pattern mode of Fig. 1.1 isthat it is*overdetermined.” Identification
problems become intractable since every varidble in the system is subject to influences arising
from changes in every other variable (Resnick and Wolff 1987) But because changesin the
different rlationships in the modd occur a different rates the identification problem, while
difficult, istractable.

\insert Figure 1.2 about here\

Coleman, aleading socid theorist of the last generation, advanced what he termed a
macro-micro-micro-macro model (Coleman 1986; 1990, 1-23). In Figure 1.2 the Coleman
modd is used to interpret the Weber thesis on the relationship between the protestant ethic and
the spirit of capitalism. Protestant theology inculcated a change in socid vaues among its
adherents (line 1); individuds internaized new vaue orientations (rationaism,
antitraditionalism, asceticism) toward economic behavior (line 2); the new vaue orientations
resulted in the actions by individuas and groups that induced the development of the economic
indtitutions of capitalism (line 3). Coleman argues that Weber’ s own interpretation was

incomplete because he did not address the critical theoretical problem—how individud actions
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combined to produce the unanticipated behavior of groups of individuas that brought about the
economic ingtitutions of capitalism.?® “What is necessary to account for the growth or occurrence
of any socid organization, whether capitdist organization or something else, is how the structure
of organizations come into being, how persons who come to occupy each of the positionsin the
organization are motivated to do so, and how thisinterdependent system of incentivesis
sugtainable" (Coleman 1990, 9). Coleman’s challenge to the socid sciences research community

has seldom been met.%®

Perspective

What are the implications of the theory of induced ingtitutional innoveation for research on the
contribution of socia science knowledge to economic development? In my research, with
Hayami and Binswanger, on the direction and rate of technical change we were able to advance
sgnificantly our knowledge by treeting technicd change as largdly endogenous—as induced
primarily by changes in relaive resource endowments and the growth of demand. We were also
able to interpret the advances in knowledge about the role of changes in the economic
environment on the rate and direction of technical change for the design of research systems and
the allocation of research resources (Ruttan 1982; 2001).

In this paper | have presented a theory of induced ingtitutiona change. | argue that the
theory has advanced our understanding of the process of indtitutiona change. It suggests that
subgtantia new indghts have been obtained by treating indtitutional change as an economic
response to changes in resource endowments and to technical change. But, asin the case of
technica change, my concern goes beyond advancing our understanding of the process of

ingtitutiond innovation. It is essentid for the socia sciences to advance our understanding of the
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higtorica processes of socid and economic development. But that is not sufficient! If socid
science knowledge is to be valued by society it must aso advance the knowledge to successfully
intervene in the process of development—to reduce the cost of the "trial and error"—that has
been the congtant companion of the historic “organic” processes of indtitutiona innovation.

| have dso ingsted on the significance of cultura endowments, including the factors that
economists typicaly concedl under the rubric of tastes and that political scientists include under
ideology, for economic development. In an article published in the mid 1980s Y ujiro Hayami
and | inggted that until our colleaguesin the other socid sciences provide us with more hepful
andytica tools, we would be forced to adhere to a strategy that focused primarily on the
interactions between resource endowments, technica change, and ingtitutiona change (Ruttan
and Hayami 1984). This strategy had the clear advantage of alowing usto explore how far a
strategy based on the rather straightforward extension of standard neoclassica microeconomic
theory could take usin advancing out understanding of ingtitutiona change?’

In spit of the fact that this Srategy has yidded very substantid insight into the process of
inditutional change | do not regard it as a very satisfactory conclusion. Beginning in the mid-
1980s | initiated a program of research and writing designed to explore in greeter depth what
devel opment economists should learn from scholars in the other nomothetic socia sciences—
anthropology, sociology and political science—working in thefield of development. My
forthcoming book, Social Science Knowledge and Economic Development, grew out of that

effort.

26



References

Acemoglu, Daron, Simon Johnson and James A. Robinson. 2001. “The Colonid Origins of
Comparative Development: An Empiricd Investigation.” American Economic Review 91
1369-1401.

Alchian, Armen and Harold Demsetz. 1973. "The Property Right Paradigm.” Journal of
Economic History 33: 16-27.

Allen, Robert C. 1982. "The Efficiency and Distributional Consequences of Eighteenth- Century
Enclosures" Economic Journal 92: 937-53.

Aoki, Masahiko. 1996. “Toward Comparative Inditutional Andysis. Motivations and Some
Tentative Theorizing.” Japanese Economic Review 47: 1-19.

Arrow, Kenneth J. 1994. “Methodologica Individualism and Socid Knowledge.” American
Economic Review 84: 1-9

Becker, Gary S. 1981 (1991). A Treatise on the Family. Cambridge: Harvard University Press.

Becker, Gary S. 1993. “The Economic Way of Looking at Behavior.” Journal of Political
Economy 101: 385-4009.

Binswanger, Hans P. and Vernon W. Ruttan, eds. 1978. Induced Innovation: Technology,
Institutions and Devel opment. Batimore: Johns Hopkins University Press.

Binswanger, Hans P., Robert E. Evenson, Cecilia A. Forencio, and Benjamin N. W. White, eds.
1981. Rural Household Sudiesin Asia. Singapore: University of Singapore Press.

Binswanger, Hans P. and Klaus Deininger. 1997. “Explaining Agriculturd and Agrarian Policies

in Developing Countries’ Journal of Economic Literature 35: 1958-2005.

27



Bohm, Peter. 1985. “ Comparative Anadysis of Alternative Policy Instruments” In A. V. Kneese
and J. Sweeney, eds., Handbook of Natural Resource and Energy Economics, Vol .
Amsterdam: North Holland, 395-460.

Cavdlo, Domingo and Yair Mundlak. 1982. Agriculture and Economic Growth in an Open
Economy: The Case of Argentina. International Food Policy Research Ingtitute, Research
Report No. 36, Washington, D.C.

Chambers, J.D. and George E. Mingay. 1966. The Agricultural Revolution 1750-1880. London:
B. T. Batsford.

Cleaver, Harry M. X. 1972. “The Contradictions of the Green Revolution.” American Economic
Review 62: 177-86.

Coase, Ronald H. 1960. “The Problem of Social Cost.” Journal of Law and Economics 3: 1-44.

Coggins, Jay and Vernon W. Ruttan. 1999. “U.S. Emissions Permit System.” Science 284: 263-
64.

Coleman, James S. 1986. “ Socid Theory, Socia Research, and a Theory of Action.” American
Journal of Sociology 91: 1309- 35.

Coleman, James S. 1990. Foundations of Social Theory. Cambridge: Harvard University Press.

Cochrane, Willard W. 1979. The Devel opment of American Agriculture: A Historical Analysis.
Minnegpolis. Universty of Minnesota Press, 41-47; 179-88.

Commons, John R. 1950. The Economics of Collective Action. New Y ork: Macmillan.

Crocker, Thomas D. 1966 “The Structure of Atmospheric Pollution Control Systems.” In H.
Wolozin, ed., The Economics of Air Pollution. New Y ork: W. W. Norton, 61-86.

Dahlman, Carl J. 1980 The Open Field System and Beyond. A Property Rights Analysis of an

Economic Institution. Cambridge: Cambridge University Press.

28



Ddes, James H. 1968a. “Land, Water and Ownership.” Canadian Journal of Economics 1: 791-
804.

Ddes, James H. 1968b. Pollution, Property and Prices. Toronto: University of Toronto Press.

Davis, Lance E. and Douglass C. North. 1971. Institutional Change and American Economic
Growth. Cambridge: Cambridge University Press.

de Janvry, Alain. 1973."A Socioeconomic Model of Induced Innovations for Argentine Agri-
culturd Development.” Quarterly Journal of Economics 87: 410-35.

Demsetz, Harold. 1964. "The Exchange and Enforcement of Property Rights” Journal of Law
and Economics 7: 11-26.

Douglas, Mary. 1986. How Institutions Think. Syracuse, NY: Syracuse University Press.

Eggertsson, Thrainn. 1996. “No Experiments, Monumentd Disagters: Why it Took a Thousand
Yearsto Develop a Specidized Fishing Industry in Iceland.” Journal of Economic
Behavior and Organization 30: 1-23.

Ellerman, A. Denny, Paul L. Joskow, Richard Schmalensee, Juan-Pablo Montero and Elizabeth
M Bailey. 2000. The Market for Clean Air: The U.S Acid Rain Program. Cambridge:
Cambridge University Press

Elster, Jon. 1989. Nuts and Bolts for the Social Sciences. Cambridge, UK: Cambridge University
Press.

Feeney, David. 1982. The Palitical Economy of Productivity: Thai Agricultural Development
1880-1975. Vancouver, Canada: University of British Columbia Press.

Feeney, David. 1988. “ The Demand and Supply of Inditutiona Arrangements.” In Rethinking
Institutional Analysis and Development. Vincent Ostrum, David Feeney and Hartmunt

Pichl, eds. San Francisco, CA: International Center for Economic Growth.

29



Feeney, David. 2002. “The Coevolution of Property Rights Regimes for Land, Man and Forests
in Thaland, 1790-1990.” In John F. Richards, ed., Land, Property and the Environment.
Oakland, CA: ICS Press. 179-220.

Field, Alexander J. 1981. "The Problem with Neoclassica Ingtitutional Economics: A Critique
with Specid Reference to the North/Thomas Modd of Pre-1500 Europe.” Explorationsin
Economic History 18: 174-98.

Fogel, Robert W. 1992. “Douglass C. North and Economic Theory.” In John N. Drabak and John
V. C. Nye, eds., The Frontiers of the New Institutional Economics. San Diego, CA:
Academic Press: 13-28.

Frolich, Norman, Joe A. Oppenheimer, and Oran R. Y oung. 1971. Political Leadership and
Collective Goods. Princeton, NJ: Princeton University Press.

Fusfeld, Danid R. 1980 "The Conceptua Framework of Modern Economics' Journal of
Economic Issues. 14: 1-52.

Grief, Avner. 1994. “Cultura Beliefs and the Organization of Society: A higtoricd and
Theoretica Reflection on Collectivist and Individuaist Societies” Journal of Political
Economy 102: 912-50.

Gudeman, Stephen. 1986. Economics as Culture: Models and Metaphors of Livelihood. London:
Routledge and Kegan Paul.

Guttman, Jod M. 1982. "Can Politica Entrepreneurs Solve the Free-rider Problem.” Journal of
Economic Behavior and Organization 3: 1-10.

Hahn, Robert W. and Robert N. Stavins. 1991. “Incentive Based Environmenta Regulation: A

New Erafrom an Old Idea? Ecological Law Quarterly 18: 1-42

30



Harris, Marvin. 1979. Cultural Materialism: The Sruggle for a Science of Culture. New Y ork:
Random House.

Harsanyi, John C. 1960. “ Explanation and Comparative Dynamicsin Socia Science.”

Behavioral Science 5: 136-45.

Hayami, Y ujiro and Masao Kikuchi. 1981. Asian Village Economy at the Crossroads: An
Economic Approach to Institutional Change. Tokyo: University of Tokyo Press, and
Bdtimore: Johns Hopkins University Press.

Hayami, Y ujoro and Masao Kikuchi. 2000. A Rice Village Saga: Three Decades of Green
Revolution in the Philippines. London: Macmillan Press.

Hayami, Yujiro and Vernon W. Ruttan. 1985 (1971). Agricultural Development: An
International Perspective. Bdtimore: Johns Hopkins University Press.

Hayek, Freidrich A. 1967. “The Results of Human Action but not of Human Design.” In
Freidrich A. Hayek, Studies in Philosophy, Palitics and Economics. Chicago, IL:
Universty of Chicago Press: 96-105.

Hayek, Freidrich A. 1978. New Sudies in Philosophy, Politics, Economics and the History of
Ideas. London: Routledge and Kegan Paull.

Headstrom, Peter amd Richard Swedberg. 1998. “Socid Mechanisms: An Introductory Essay.”
In Peter Hedstrom and Richard Swedeberg, Social Mechanisms: An Analytical Approach
to Social Theory. Cambridge: Cambridge Univerdity Press.

Hicks, John. 1969. A Theory of Economic History. Oxford: Oxford University Press

Hurwicz, Leonid. 1972. "Organizationd Structures for Joint Decison Making: A Designer's
Point of View." In Matthew Tuite, Roger Chisholm and Michagl Radnor, eds,,

Interorganizational Decision Making. Chicago: Aldine, 37-44.

31



Hurwicz, Leonid. 1996. "Ingtitutions as Families of Game Forms." Japanese Economic Review
47: 113-132.

Hurwicz, Leonid. 1998. “Issuesin the Design of Mechanisms and Indtitutions.” In Edna T.
Loehman and D. Marc Kilgour, eds., Designing Institutions for Environmental and
Resour ce Management. Chdtenham, UK: Edward Elgar, 29-56.

Inglehart, Ronald. 1997. Moder nization and Post moder nization: Cultural, Economic and
Political Change in 43 Societies. Princeton: Princeton University Press

Ishikawa, Shigeru. 1981. Essays on Technology, Employment and Institutions in Economic
Devel opment. Tokyo: Kinokuniya.

Joskow, Paul L., Richard Schmalensee and Elizabeth M. Bailey. 1998. “The Market for Sulphur
Dioxide Emissons” American Economic Review 88: 669-85.

Khan, Azizur Rahman. 1977. "Growth and Inequdity in the Rura Philippines.” In Poverty and
Landlessnessin Rural Asia. Geneva: Internationa Labor Office, 243-49.

Kikuchi, Masao and Y ujiro Hayami. 1980. "Inducements to Indtitutiona Innovationsin an
Agrarian Community.” Economic Development and Cultural Change. 29: 21-36.

Knight, Frank H. 1952. "Indtitutionalism and Empiricism in Economics™ American Economic
Review 42.

Koppel, Bruce M., ed. 1995. Induced Innovation Theory and international Agricultural
Development: A Reassessment. Bdtimore, MD: Johns Hopkins University Press.

Krueger, Anne O. 1974. "The Political Economy of the Rent-seeking Society.” American
Economic Review 64: 291-303.

Lal, Deepak. 1998. Unintended Consequences: The Impact of Factor Endowments, Culture, and

Palitics on Long-Run Economic Performance. Cambridge: The MIT Press.

32



Marx, Karl. 1913. A Contribution to the Critique of Political Economy. Chicago: Kerr, 11-12.

Marx, Karl 1963. The Eighteenth Brumaire of Louis Bonaparte. New Y ork: Internationa
Publishers.

Nerlove, Marc. 1974. "Household and Economy: Toward a New Theory of Population and
Economic Growth." Journal of Political Economy 82, Part 11: S200-18.

North, Douglass C. 1981. Sructure and Change in Economic History. New Y ork: Norton.

North, Douglass C. 1983. "A Theory of Economic Change." Science 219: 163-64.

North, Douglass C. 1991. “Ingdtitutions.” Journal of Economic Perspectives 5: 97-112.

North, Douglass C. 1994. “Economic Performance Through Time.” American Economic Review
84: 359-368 (1993 Nobel Award Lecture).

North, Douglass C. and Robert Paul Thomas. 1970. "An Economic Theory of the Growth of the
Western World." The Economic History Review 22: 1-17a.

North, Douglass C. and Robert Paul Thomas. 1973. The Rise of the Western World. Cambridge:
Cambridge University Press.

Olson, Mancur. 1968. The Logic of Collective Action: Public Goods and the Theory of Groups.
New Y ork: Schocken Books.

Olson, Mancur. 1982. The Rise and Decline of Nations: Economic Growth, Sagflation, and
Social Rigidities. New Haven: Yae Universty Press.

Olson, Mancur. 2000. Power and Prosperity: Outgrowing Communist and Capitalist
Dictatorships. New Y ork: Basic Books.

Ostrom, Elinor. 1990. Governing the Commons: The Evolution of Institutions for Collective

Action. Cambridge: Cambridge University Press,

33



Resnick, Stephen and Richard Wolff. 1987. Knowledge and Class. Chicago, IL: Universty of
Chicago Press.

Rausser, Gordon C., Erik Lichtenberg, and Raph Lattimore. 1982. "Developments in the Theory
and Empirica Application of Endogenous Government Behavior.” In Gordon C. Rausser,
ed., New Directions in Econometric Modeling and Forecasting in U.S Agriculture. New
York: Elsevier, 547-614.

Rosenberg, Nathan. 1982. "Marx as a Student of Technology.” Inside the Black Box: Technology
and Economics. Cambridge: Cambridge University Press, 34-54.

Runge, C. Ford. 1981a. "Common Property Externalities: Isolation, Assurance, and Resource
Depletionin a Traditional Grazing Context." American Journal of Agricultural
Economics. 63: 595-606.

Runge, C. Ford. 1981b. "Ingtitutions and Common Property Externdities The Assurance
Problem in Economic Development.” Ph.D. dissertation, University of
Wisconsn-Madison.

Runge, C. Ford. 1999. Sream, River, Delta: Induced Innovation and Environmental Valuesin
Economics and Policy. . Paul, MN: University of Minnesota ,Center for Internationa
Food and Agriculturd Policy WP 99-2

Ruttan, Vernon W. 1969. "Equity and Productivity Issuesin Modern Agrarian Reform
Legidation." In Ugo Papi and Charles Nunn, eds., Economic Problems of Agriculture in
Industrial Societies. London: Macmillan; New York: St Martin's Press, 581-600.

Ruttan, Vernon W. 1982. Agricultural Research Policy. Minnegpalis, MN: University of

Minnesota Press.



Ruttan, Vernon W. and Y ujiro Hayami, 1984. “Toward a Theory of Induced Ingtitutiona
Innovation.” Journal of Development Studies 20: 203-23.

Ruttan, Vernon W. 2001. Technology, Growth and Development: An Induced Innovation
Perspective. New York: Oxford University Press.

Samuelson, Paul A. 1948. Foundations of Economic Analysis. Harvard Economic Studies, Val.
80. Cambridge: Harvard University Press.

Sandler, Todd. 2001. Economic Concepts for the Social Sciences. Cambridge, UK: Cambridge
Univerdty Press.

Satz, Debra and John Fergon. 1994. “Rational Choice and Socia Theory.” The Journal of
Philosophy 51: 71-87.

Schotter, Andrew. 1981. The Economic Theory of Social Institutions. Cambridge: Cambridge
University Press.

Schran, Peter. 1975. "On the Y enan Origins of Current Economic Policies” In Dwight H.
Perkins, ed., China's Modern Economy in Historical Perspective. Stanford, CA: Stanford
University Press, 279-302.

Schultz, Theodore W. 1964. Transforming Traditional Agriculture. New Haven: Yde University
Press.

Schultz, Theodore W. 1975. "The Vaue of the Ahility to Ded with Disequilibria” Journal of
Economic Literature 13: 822-46.

Sen, Amartya K. 1967. "Isolation and the Socid Rates of Discount.” Quarterly Journal of
Economics 81: 112-24.

Smith, Peter H. 1974. Argentina and the Failure of Democracy: Conflict Among Elites, 1880-

1955. Madison: Univerdity of Wisconsin Press.,

35



Smith, Peter H. 1969. Politics and Beef in Argentina: Patterns of Conflict and Change. New
York: Columbia Universty Press.

Stavins, Robert N. 1998. “ What Can We Learn From the Grand Policy Experiment? Lessons
from SO, Allowances Trading.” Journal of Economic Per spectives 12: 69-88.

Stigler, George J. and Gary S. Becker. 1977. “De Gustibus Non Est Disputandum.” American
Economic Review 67: 76-99.

Taylor, Robert E. 1989. Ahead of the Curve: Shaping New Solutions to Environmental Problems.
New Y ork: Environmental Defense Fund.

Tietenberg, Tom. 2002. “The Tradable Permits Approach to Protecting the Commons. What
Have We Learned?’ In Elinor Ostrom, Thomas Dietz, Nives DolSak, Paul C. Stern, Susan
Stonich and Elke U. Wdser, eds., The Drama of the Commons. Washington, DC.:
Nationa Academy Press.

Tollison, Robert D. 1982. "Rent Seeking: A Survey." Kyklos 35: 575-602.

Tullock, Gordon. 1967. "The Wdfare Costs of Tariffs, Monopolies and Theft." Western
Economic Journal 5: 224-32.

Weber, Max. 1958 (1904). The Protestant Ethic and the Spirit of Capitalism. New Y ork:
Scribners.

Whitehead, Alfred North. 1925. Science and the Modern World. New Y ork: Macmillan.

Wittfogedl, Karl A. 1957. Oriental Despotism: A Comparative Study of Total Power. New Haven:

Yde Univergty Press.

36



Tables

Table1.1.

Hayami and Masao Kikuchi, Asian Village Economy at the Crossroads:. An Economic Approach

Factor Shares of Rice Output per Hectare, 1976 Wet Season. (From Y ujiro

to Institutional Change. [Tokyo: University of Tokyo Press, 1981, and Minnegpolis. University

of Minnesota Press, 1982], 111- 13.)

Factor shares”
Number
of Area  Rice  Current Land- Sub- Operators
Plots (ha) Output Inputs owner Tenancy Total Labor Capita®  Surplus
--------------- kg/ha---------------

Leasehold land 44 67.7 2,889 657 567 0 567 918 337 410

(1000) (227) (196) (0) (196) (318 (11.7) (14.2)
Share tenancy 30 29.7 2749 697 698 0 698 850 288 216
land (1000) (253) (259 (0) (254) (309 (105 (7.9
Subtenancy land 16 9.1 3447 801 504 801° 1305 1,008 346 -13

(1000) (232) (146) (232 (378) (293 (10 (-0.4)

& Percentage shares are shown in parentheses.

P Sum of irrigation fee and paid and/or imputed rentals of carabao, tractor and other machines.

¢ Rents to subleasors; in the case of pledged plots are imputed by applying the interest rate of 40

per cent crop season (amode in the interest rate distribution in the village).
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Table 1.2. Comparison between the Imputed Vaue of Harvesters Share and Imputed Cost of
Gamma Labor. (From Y ujiro Hayami and Masao Kikuchi, Asian Village
Economy at the Crossroads: An Economic Approach to Institutional Change.
[Tokyo: University of Tokyo Press, 1981, and Minnegpolis. University of

Minnesota Press, 1982], 121.)

Based on Based on
employers employers
data data
No. of working days of gamma |abor
(days/ha)®
Weeding 20.9 18.3
Harvesting/ threshing 336 33.6
Imputed cost of gamma |abor
(P/ha)°
Weeding 167.2 146.4
Harvesting/threshing 369.6 369.6
Tota 536.8 516.0
Actua share of harvesters:
(1) Inkind (kg/ha)* 504.0 549.0
(2) Imputed vaue (Pha)® 504.0 549.0
2-@ -32.8 33.0

2 Includes labor of family members who worked as gamma laborers.
P | mputation using market wage rates (daily wage = P8.0 for weeding, PI 1.0 for harvesting).
¢ One-sixth of output per hectare.

4 |mputation using market prices (I kg = P1).
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Figures
Fig. 1.1.  Interrdationships between changes in resource endowments, cultural endowments,
technology, and indtitutions. (From Y ujiro Hayami and VVernon Ruttan, Agriculturd

Development: An International Perspective, rev. ed. [Batimore: Johns Hopkins

University Press, 1985], 111.)
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Fig. 1.2. Macro- and micro-leve propositions: effects of religious doctrine on economic

organization. (Adapted from James S. Coleman, Foundations of Socia Theory.

[Cambridge, MA: Harvard University Press, 1990], 8. Reprinted by permission of the

publisher from Foundations of Socid Theory by James S. Coleman, Cambridge,

Mass. Harvard University Press, Copyright © 1990 by the President and Fellows of

Harvard College))
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Endnotes

!, Inthis paper | draw heavily on Ruttan and Hayami (1984) and Ruttan (forthcoming 2003).

2, Thereis considerable disagreement regarding the use of the term ingtitution. A distinction is
often made between the concepts of ingtitution and organization (Hurwicz 1966). | find the broad
view which includes both concepts most useful. Thisis consistent with the view expressed by
both Commons (1950, 24) and Knight (1952, 51). This definition also encompasses the
classfication employed by Davis and North (1971, 8-9; and by Elster 1989, 147-58). The more
inclusive definition is employed in order to be able to consider changesin the rules or

conventions that govern behavior (a) within economic units such as firms and bureaucracies, (b)
among economic units as in the cases of the rules that govern market relationships, and (c)
between economic units and their environment, asin the case of the relaionship between afirm
and aregulatory agency. It includes policy, mechanism and system innovations. North's use of

the term indtitution in his more recent work (North 1991; 1994) issmilar to the use of the term
culture by anthropologists (Fogel 1992) and to my use of the term “ culturd endowment” (Fig.
1.1). The didtinction that | make between indtitutions and culturd endowments is that indtitutions
are the formd rules and arrangements that govern behavior among and within organizations

while cultural endowments are the informa codes of behavior that influence individua and

group behavior.

3, See Runge (1981b, xv). Forma andysis of the role of intitutions in providing assurance of
stability in economic relationships emerged from dissatisfaction with the implications of the
assumption of grict dominance of individua srategy in modern welfare economics (Sen 1967,

Runge 19814a). In aless forma treatment, North argues, in a chapter on 'ldeology and the Free
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Rider Problem!, that shared ideologica and ethica perspectives provide assurance that islacking
in modds built on the dominance of individua drategies (North 1981, 45-58).

4 Therole of speciad interest 'distributional coditions in dowing society's capacity to adopt new
technology and redllocate resources in response to changing conditionsis a centrd themein
Olson (1982, 74).

®, “At acertain stage of their development, the materid forces of production in society comein
conflict with exigting relaions of production, or - what is but alega expresson for the same
thing - with the property rations within which they had been a work before. From forms of
development of the forces of production these rdations turn into ther fetters. Then comes the
period of socid revolution. With the change of the economic foundation the entire immense
superstructure ismore or lessrapidly transformed” (Marx 1913, 11-12). For adiscussion of the
role of technology in Marxian thought see Rosenberg (1982, 34-54).

®. The orthodox view was expressed by Samuelson (1948, 221-22): “The auxiliary [ingtitutiond]
congtraints impaosed upon the variables are not themselves the proper subject of welfare
economics but must be taken as given.” Contragt this with the statement by Schotter (1981, 61):
'We view welfare economics as a studly ... thet ranks the system of rules which dictate socia
behavior." There are now five fairly well-defined ‘political economy’ traditions that have
attempted to break out of the congtraints imposed by traditiond welfare economics and treet
inditutiona change as endogenous. These include (a) the theory of property rights, (b) the theory
of economic regulation, (c) the theory of interest group rent seeking, (d) the liberd-plurdist
theories of government, and (e) the neo-Marxian theories of the state. In the property rights
theories the government plays arelaively passve role; the economic theory of regulaion

focuses on the electora process; the rent-seeking and liberd-plurdist theories concentrate on
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both eectora and bureaucratic choice processes; and the theory of the Sate attemptsto
incorporate electora, legidative choice, and, bureaucratic choice processes. For areview and
criticism see Rausser, Lichtenberg, and Lattimore (1982).

" My use of the neoclassical microeconomic approach to interpret the process of ingtitutional
changeis closer in spirit to that of Hicks (1969) and to North and Thomas (1973) than to North's
more recent work (North 1994). Itissmilar to that employed by Gary Becker in andyzing the
inditutions of the family (Becker 1981; 1993). An important differenceisthat in my work |
focus on the effects of long-term changesin the externa environment that must be treeted as
exogenous by the agents who act to bring about indtitutional change.

8. Schotter (1981, 3-4) notes that in economics there have been, historically, two distinct
interpretations of the sources of inditutiona change--“organic” and “collectivist.” He identifies
the organic view with the work of Hayek and the collectivigt view with the work of Commons.
Hayek (1978, 3-22) usesthe term “congtructivism” rather than collectivist. The collectivist
perspective, as employed by Schotter, issmilar in concept to the “ designer” perspective as
employed by Hurwicz (1998)

% Hayek was apparently referring to a statement by Karl Marx: “Men make their own history,
but they do not make it asthey please; they do not make it under circumstances chosen by
themselves, but under circumstances directly formed, given and transmitted from the past” (Marx
1936, 15).

191 an earlier work Hayek argued that it was mideading to divide al phenomenainto those
which are “naturd” and those which are “atificia.” He suggests a threefold classification: (a)
phenomenawhich are naturd in the sense that they are whally independent of human action. (b)

Those unintended patterns and regularities in human society which are due to human action but

43



not to human design. (c) Those patterns and regularities that are the deliberate product of human
design. He regarded the explanation of the unintended patterns and regularities, which he termed
“gpontaneous order,” as the proper task of socid theory. He was, and remained, skeptical of
congtructivism because of the inability of socid theory to anticipate unintended consequences
(Hayek 1967: 96-105).

1 There has been a continuing debate among students of English agricultural history about
whether the higher rents that landowners received after enclosure was () because enclosed
farming was more efficient than open field farming, or (b) because enclosures redistributed
income from farmers to landowners. See Chambers and Mingay (1966), Dahlman (1980), and
Allen (1982).

12 For additional case studies using the framework employed in this chapter see Feeney (1988)
13 Although the passage and implementation of the Land Reform Code of 1963 was exogenous to
the economy of the village, the land reform of the 1960s has been interpreted as the result of
efforts by an emerging indudtrid dite to smultaneoudy bresk the politicad power of the more
consarvative land-owning elite and to provide incentives to peasant producers to respond to the
rapid growth in demand for marketable surpluses of wage goods, primarily rice and maize,
needed to sustain rapid urban industrial development. Thus, the Land Reform Code can be
viewed as an inditutiona innovation designed to facilitate redlization of the opportunities for
economic growth that could be redlized through rapid urban industrid development. See Ruttan
(1969).

14 Redl wages for agricultural labor dedlined significantly between the mid-1950s and the
mid-1960s in the Philippines. See Khan (1977). Thus, while we cannot be certain that the labor

market was in equilibrium in the 1950s, it is clear that the degree of disequilibrium widened, asa



result of both higher yields and lower wage rates, prior to the introduction and diffusion of the
gamma system.

15 A second round of technical and institutional changes occurred in the 1990's. Nonfarm
employment opportunities have expanded as aresult of better transport to the metropolitan
Manilaareaand the location of asmal metd craft firm in the village. Higher wage rates have
induced the substitution of small portable threshing machines for manua rice threshing. The

labor share for harvesting has declined and a new form of labor contract, referred to as new
hunusan has emerged. As aresult of the new nonfarm employment opportunities the incomes of
landless |abor households have risen (Hayami and Kikuchi 2000).

16 Demsetz (1964) has pointed out that the relative costs of using market and political ingtitutions
isrardly given explicit consgderation in the literature on market fallure. An appropriate way of
interpreting the public goods vs. 'private goods issue is to ask whether the cogts of providing a
market are too high relative to the cost of non-market dternatives. A smilar point is made by
Hurwicz (1972).

17 See, for example, Frohlich, Oppenheimer, and Y oung (1971). For areview and extension of
concepts of politica entrepreneurship see Guttman (1982).

18 This section draws heavily on Ruttan (2001: 511-516). For a retrospective perspective on the
use of tradable permits see Tietenberg (2002).

19 Fusfeld used the terms 'pattern’ or ‘Gestalt' model to describe aform of analysis that links the
elements of agenerd pattern together by logical connections. The recursive multi-causa
relationships of the pattern modd imply that the modd is ways 'open'--'it can never incdlude dl
of the rdlevant variables and relationships necessary for afull understanding of the phenomenon

under investigation' (Fusfeld 1980, 33). Ostrom uses the term framework rather than pattern
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model. “The framework for anadyzing problems of inditutiond choiceillustrates the complex
configuration of variables when individuds ... attempt to fashion rules to improve their

individua and joint outcomes. The reason for presenting this complex array of variablesasa
framework rather than amodd is precisely because one cannot encompass the degree of
complexity within asingle model” (Ostrom 1990, 214).

20 In economics the concept of cultural endowments has traditionally subsumed under the
concept of 'tastes which are regarded as 'given'--that is, not subject to economic andysis (Stigler
and Becker 1977). | use the term cultural endowmentsto capture those dimensons of culture that
have been tranamitted from the past. Contemporary changes in ingtitutions, for example, can be
expected to “harden” into the next generation’s cultural endowments.

21 Induced innovation theory should be viewed as a diagnostic tool. Accurate prediction is not an
gppropriate test of the theory. If, for example, an increase in population pressure againg land
resources fails to induce the expected innovation in property rights ingtitutions the gppropriate
response is to augment the modd. Thusin my own work | employ induce innovation theory not
to predict the effects of changes in resource endowments, technology, ingtitutions and culture but
rather as aguide to a*“ didogue with data.”

22 A mgor limitation of the Marxian modd is the emphatic rejection of acausal link between
demographic change and technical and ingtitutiona change (North 1981, 60-61). This blindness
to the role of demographic factors, and to the impact of relative resource endowments, originated
in the debates between Marx and Mathus. An attempt to correct this deficiency representsthe
mgor innovation of the ‘culturd materidism’ school of anthropology. See Harris (1979; Chapter

2).
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23 See North and Thomas (1970, 1-17a; 1973). For acritical perspective on the North- Thomas
mode see Field (1981). Fiddiscritica of North and Thomas for treating ingtitutional change as
endogenous.

24 For adramatic example see Eggertsson (1996). Eggertsson poses the question of why Iceland,
until well into the 19" century, neglected to explait its rich offshore fishing resources. His

answer was that the country was stuck in *a pernicious equilibrium trap that had an externa and
internal component. The internal component was related to the economic self-interest of
landlords and farmers who feared that the development of high productivity fisheries would
weaken the inditutions that tied |abor to the land. .. The externd eement was the policy of the
Danish Crown of isolating the country from foreign trade and taxing |celanders by sdling
monopoly rights to trade with Iceland” (Eggertsson 1996: 21). These indtitutional congtraints
were broken only after a subsistance crisisin the latter 18" and early 19" centuries.

25 Weber' s thesis has also been criticized for not attempting to explain the socid forces that led
to the Protestant Reformation. The assertion by Douglas (1986, 36) that "Religion does not
explain. Religion hasto be explained” isat least hdf correct. Thus a a deeper leve it may be
possible to explain the emergence of Protestantism in terms of the economic changes associated
with late medieva urban development or even the early financia reforms of the Catholic church
(Harsanyi 1960, 143; Lal 1998).

26 The issue of whether adherence to the extreme methodologjca individugism implied by
Coleman’s stipulation is necessary to understand socia behavior is a source of continuing debate
inthe socid sciences. One response isto argue that, while desirable, it imposes a demand on
socid science research that cannot be met in practice. But even if it could be met would it be

aufficient? The answer to this question appears to be negative. Variables that are not attached
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exclusvely to individuds, such as culture and technology, are essentid to efforts to understard

the behavior of economic systems and, more broadly, of socia systems (Arrow 1994; Satz and
Fergjohn 1994).

27 For acriticism and assessment of that strategy see the papers assembled in Koppel (1995). For
amore positive assessment see Runge (1999). One of the reasons why explanations of

ingitutiona change in terms of changes in economic forces has been productive is that the
economic system is one of the main channd's through which exogenous changes or differencesin

natural environments act upon the socid system (Harsanyi 1960, 141).
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