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Ecologically Effective Social
Organization as a Requirement for
Sustaining Watershed Ecosystems

ROBERT G. LEE

Symbiotic relationships mean creative partnerships. The earth is to be seen neither
as an ecosystem to be preserved unchanged nor as a quarry to be exploited for selfish
and short-range economic reasons, but as a garden to be cultivated for the devel-
opment of its own potentialities of the human adventure.

René Dubos (1976)

Abstract

The social sciences can make significant contributions to solving watershed
management problems. Sustainable watershed management requires knowl-
edge about ecologically effective forms of social organization. Including hu-
mans as a component of the ecosystem permits scientists and policy makers:
to consider how resource management activities affect biophysical processes
regulating ecosystems. A major reason for the failure of human societies to
develop sustainable resource management activities has been the limitations
on their ability to acquire and process ecological information. Difficulty in
maintaining adequate information on the state of ecological systems origi-
nates in the inability of people to develop an effective cognitive map of their
environment. Institutional structure has a major influence on cognitive learn-
ing of environments, and institutional arrangements determine the scale of
human social organization and the incentives for people to learn and adopt
ecologically sustainable practices. Institutionalization of sustainable resource
and ecosystem management practices will require better information about
the appropriate scale and form of social organization. Small, ﬂexible insti-
tutional units may be best suited for the adaptive leaming necessary to achieve
sustainable resource management. |

Key words. Sustainability, resource management, institutions, environmen-
tal learning, watershed management, social adaptability.




74 Robert G. Lee

Introduction

Conceptual separation of humans and natural ecosystem.s is refﬂelctg;inm ftohs
thinking of most natural resource managemgnt professnons,r m(cj:ru . eg}Shed
estry, wildlife management, ﬁsheries,. range management: anftvl;/ e
management (Burch 1971). Such thinking can deny the. reality 0d I_'ee o
element in local, regional, and global ecosystems .(Bonnlf:ksel} an ; e b eé
Klausner 1971, Vayda 1977). As complex organisms w1t.h highly .e\:.: ogﬂ
cultural abilities to modify their environment, humans directly or6 in (l:rense):
affect almost all terrestrial and aquatic ecosystems (Be'nn.ett 197l ze i(:h e
quently, information for managing water(sjhedt.ec'(t)'systems is incomplete w
i ion of human institutions and activities. o
CO;Z‘::(;‘::;;S have studied the relationships between human soc1et1e(sF£eaI:(;
the land base or ecosystems on which they d'epend for over 60_ y‘ears el
and Burch 1990). These studies are distingunshfzd by (.1) a holistic p;)sgex-
tive that sees people and their environment§ as interacting systems, (t e
ible approaches that permit either the env1r0f1ment or l.luman society to >
treated as the independent variable in analyzmg of s0c1ety-env1r0111)met -
lations, and (3) accumulation of a substantial quy of knowle<.ige a ouf v
the future welfare of a society is inﬂuenced.by its uses (or m_lsusles? o d
and water (Firey 1990). A more comprehensive approach to stimu at.mgl r;lf)n
accumulation of knowledge has been promoted in recent .years, l;ncni Sog_
the development of a Natural Resourc'es Research' Group in the uraMan-
ciological Society, a biennial Symposium on Society and Resources Man
agement, a new journal (Society anl(_i'e Nattur;zl leegsg)urces), and a ser
i Miller et al. 1987, Lee et al. . .
édl/:;davr(::l:ul?sssécial science expertise has been succ_essfull.y appll'e;il %0 se\é-t
eral contemporary resource management problems, including sosc(l) v:lmg::er
assessment (Burch and DeLuca 1984, Finsterbusch and Wolf 19 ’b'li o
1987), public involvement (Carroll 1988, Wondolluck '1988),1: stak 1119);3 .
resource-dependent communities (Lee et. a,l', 19?0, Machlis andgoor;e nmam,,
residential settlement in nonurban env1r0’nm.ents (Blah.na' 1990; .to(Burc,h
and Starrs 1990, Bradley 1984), and recreational carrying capacllj ly Bureh
1984, Moore and Brickler 1987, Stankey .et al.' 1985). Othe.r pr(r)r hfamartide
require the application of substantial social sc1enc§.expemse.l ) is ariele
extends accumulated sociological and anthropological knowle gcta Lo e
problem of sustainable natural resource managem_ent. The conce;v)V Relust
tainability originated with attempts to manage blol(?glcall)i re:l:eSical -
sources such as fisheries and forests. According to this pure y phy e
cept, “sustainability means using no more than the .annual 1.ncrea e
resource without reducing the physical stock ... using the interes

frorraViﬂgS account but leaving the principal invested to continue t0 )

enca? interest in the future” (Dixon and Fallon 1989:.74). A biologic:liov
geter.mned harvest rate called the maximum sustained yield was assume
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continue indefinitely with the adoption of appropriate harvest and regener-

ation practices.

But physical sustainability has proved to be far too simple a concept to
guide policy development and implementation. Left unanswered are ques-
tions of social and individual welfare involving choices about who will ben-
efit and when (Norgaard 1988). The distribution of benefits within and be-
tween generations calls for difficult policy choices, especially when population
growth will reduce future per capita resource consumption and there is un-
certainty whether technological advances can increase efficiency in resource
supply (Dixon and Fallon 1989).

The problems of intergenerational equity are central to the Brundtland
Commission report, Qur Common Future, since it defines sustainable de-
velopment as that which “meets the needs of the present without compro-
mising the ability of future generations to meet their own needs” (World
Commission on Environment and Development 1987:8). Sustainable devel-
opment implies human activities that address the “limitations imposed by
the present state of technology and social organization on environmental
resources and by the ability of the biosphere to absorb the effects of human
activities.” The Commission report clearly states that substantial legal, in-
stitutional, and economic changes are necessary to achieve sustainability.
Humans, including their industrial activities, are considered to be integral
parts of the biosphere.

Hence sustainability is fundamentally a problem of human social orga-
nization and technology, not simply management of the physical environ-
ment and its biological processes. Technology and social organization can
limit what is done to adapt to the constraints imposed by ecological pro-
cesses. But technology, together with the social and industrial activities it
supports, also provides some of our greatest opportunities for harmonizing
human activities with larger ecological processes.

This article examines ecologically effective social organization as a re-
quirement for ensuring the sustainability of watershed ecosystems. It begins
with a review of some reasons people fail to develop sustainable ecological
activities because of structural limitations in their ability to acquire and pro-
cess information. This is followed by a detailed discussion of how humans
have institutionalized ecological processes—how institutional arrangements
can help people overcome problems in processing information. Institutional
arrangements that may be more appropriate for ensuring sustainability are
explored. Examples are interwoven with this discussion to illustrate unsuc-

cessful and successful approaches to institutionalizing the sustainability of
watershed ecosystems.

Sources of Failure to Institutionalize Sustainability

History is replete with the failures of societies to perpetuate ecol=sj
cesses supporting human populations (Thomas 1956). Decline%.
civilizations in the Middle East and North Africa and contemporary defo-
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restation in the tropics are only two examples (Perlin 1989). Although changes
in climate may have played a role in deforestation and in failures of agri-
culture, social and economic factors have often been more important influ-
ences because of their impact on land use decisions. We see this in the short-
term political and economic expediency of contemporary land use decisions.
There is no reason to believe that social and economic factors were not
equally important historically. What are some of these factors and how did
they affect sustainability?

Two primary requirements for sustainability are the use of ecological in-
formation in decision making and, given such information, successful con- -
trol over human activities. We will begin with a discussion of how inade-
quate information flow can limit sustainability and then will turn to the

institutional regulation of human activities that affect ecological prc@cis./

Information Flow Pathologies

McGovern et al. (1988) discuss “information flow pathologies” that have
limited the successful adaptation of people to ecological conditions. They
use the term information flow to express the assumption that humans react
“not to the real world in real time, but to a cognized environment filtered
through expectations and a world view which may or may not value close
tracking of local environmental indicators” (p. 245). They note that even
the most technologically advanced modern societies have difficulty main-
taining adequate information on the state of ecological systems, including
problems of maintaining current, accurate, and properly scaled (localized)
information. Chandler (1990) pioneered new opportunities for studying how
modern land managers can learn about the ecological systems they manip-
ulate when he extended McGovern’s work to the study of traditionally de-
rived agrosilvicultural systems in China.

Seven factors may result in maladaptive information flow. McGovern et
al. (1988:245) listed the first six, Lee (1991) suggested the seventh.

1. False Analogy. The managers’ cognitive model of ecosystem charac-
teristics (potential productivity, resilience, and stress signals) is derived from
another ecosystem, whose surface similarities mask critical threshold dif-
ferences from the managers’ ecosystem.

2. Insufficient Detail. The managers’ cognitive model is overgeneralized,
and does not adequately allow for the range of spatial variability in an eco-
system whose patchiness is better measured in resilience than in initial
abundance.

3. Short Observational Series. The managers lack a sufficiently long memory
of events to track or predict variability in key environmental factors over a
multigenerational period, and are subject to chronic inability to separate short- -

term a’ng -term processes.
4. M8¥gerial Detachment. The managers are socially and spatially dis-
tant from agricultural producers who carry out managerial decisions at the
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lowest level and are normally in closest contact with local-scale environ-
mental feedbacks.

5. Reactions Qut of Phase. Partly as a result of the last two factors, the
managers’ attempts to avert unfavorable impacts are too little and too late,
or they apply the wrong remedy.

6. S.E.P. (Someone Else’s Problem). Managers at many levels may per-
ceive a potential environmental problem but feel no obligation to take action,
since their own particular short-term interests are not immediately threatened.

7. Ideological Beliefs. Managers conform to ideological beliefs shared by
generalized publics and overlook particular ecological details and manage-
ment practices. Unquestioned moral commitments to the principles of cap-
italism, socialism, environmentalism, and other ideologies can divert the
managers’ attention from the problems of attending to particular ecological
conditions (Lee 1991, Schiff 1966).

The first three causes for maladaptive information flows are most likely
to be encountered when people first colonize a region, but diminish as they
“learn” the new ecosystem (McGovern et al. 1988). The fourth, fifth, and
sixth factors appear most often in highly differentiated societies with com-
plex public or private institutional arrangements for managing ecosystems.
The seventh can be found in societies at all stages of development, but is
frequently revealed in the behavior of large public land management bu-
reaucracies in contemporary societies (Schiff 1966).

The fourth, fifth, and sixth pathologies can be reduced by altering the
institutional arrangements to make decision makers more responsive to lo-
calized ecological conditions. The effects of the seventh can be diminished
by increasing the authority and responsibility (including real accountability)
of localized ecosystem managers and improving the integration of scientific
learning with decision making.

Institutionalization of Behavior in Relation to
Ecological Processes

The sociological concept of institutionalization can make a significant con-
tribution to understanding how the processing of ecological information is
affected by human organization. Institutionalization involves the develop-
ment of persistent patterns of human behavior expressed as formalized rules,
laws, or customs or as informal rituals and patterns of social interaction or
interaction with the nonhgman environment (Berger and Luckmann 1966).
Just as repeated patterns of human social interaction are institutionalized,
human manipulation of ecological processes reflects regularized patterns of
human behavior that are similarly institutionalized. Two examples will suffice.

Shifting cultivation has persisted relatively unchanged for thousands of
years. Even-aged management of forests involving clearcut hg-gsting be-
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is practiced in its more traditional forms, it involves making relatively. §ma}1
clearings in a forest so that food crops can be grown until soil fertility is
exhausted, at which point the plot is largely abandoned and the forest re-
covered through natural succession. Over many generations land managers
learned to adapt cropping cycles and practices to particular ecological con-
ditions. Although the general pattern of rotation cropping was-institution-
alized, particular practices were not so highly prescribed that trial and error
could not be used to adapt this management regime to localized conditions.

Industrial wood production under an ‘even-aged management regime'-in-
volves clearing large areas of forest and controlling species composition-so
that biomass accumulation occurs in species of trees with the highest-com-
mercial value. Like intensive agriculture, it short-circuits natural processes
of succession, simplifies ecological structure, and channels the flow of en-
ergy and cycling of materials along pathways that are most productive of
commercially valuable products (Kimmins 1987). Managers learned very
quickly how to minimize production costs in order to maintain or increase
profit margins.

Institutionalization of industrial wood production constrained learning to
economic considerations and may have prevented an adequate flow of in-
formation on how best to adapt to ecological conditions (longer-term €co-
logical adaptability was “someone else’s problem”).

Wherever ecological processes are appropriated and patterned by human
society, we can refer to them as institutionalized ecological processes. This
term refers to the ways in which humans regulate structural components of
ecosystems or alter the flow of energy or cycling of materials.

The concept of institutionalization also helps us understand how regulated
ecological processes are stabilized and persist relatively unchanged for long
periods. Walter Firey, a distinguished sociologist who studied natural re-
sources, dedicated his career to investigating the conditions under which the
human use of ecological systems could be sustained. Firey (1963:150) re-
ferred to basic issues that underlie sustainability when he stated “there are
many kinds of activities which, by their very nature, require some kind of
orientation on the part of human agents to a remote future.” He struggled
with the same problems we find so troubling when he said:

Thus the cultivation of certain perennial tree crops; such as the olive, cocoa, and
pecan, presupposes many years of care before the cultivator will reap any marl.cetable
crop at all. Sustained yield management of forests in several European countr.les l3as
involved reproduction cycles of more than a century. Amortization of capital in-
vestments in some mining and plantation enterprises often transcends the span of a
single generation. Maintenance of soil fertility in peasant cultures, such as .thosc of
Europe and China, has imposed costs upon generations who have never realized any
compensation for their trouble.

Firey ‘ ht to explain how societies motivated people to work for ob-
jectives N would not be realized during their lifetimes, and posed two
questions (pp. 150-151): «is this sacrificial effort by one generation for the
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welfare of another generation the function of explicit future-referring values?

- Or is it rather an epiphenomenal manifestation of certain structural properties

of the social orders in question?”

Firey understood American culture and its unquestionable commitment to
the ideal of natural resources conservation—a value that by the 1930s had
taken on the force of a “moral imperative.” Yet he observed great disparity
between the idealistic commitment to conservation and the actual behavior
of people who managed natural resources. Studies of soil and water man-
agement showed that the future-referring values were insufficient to motivate
farmers to practice conservation. Farmers did not necessarily implement the
idealistic values of the culture they shared.

Firey (1960, 1963) concluded that conservation behavior requires at least
two conditions, in addition to being biologically possible: (1) individuals
must internalize values, and (2) these values must be articulated socially in
ways that motivate conformity; that is, they must be both expedient (gainful
for the individual or group) and psychologically satisfying (maintain self-
esteem and group identification). In short, they must be institutionalized.

Firey noted that values that do not become institutionalized in the form
of ongoing social relationships can have only an ideological status. He ob-
served that conservation values in contemporary American culture are largely
ideological. “Sustainability” seems to have acquired a similar ideological
status as a political slogan popularized during the 1980s (Dixon and Fallon
1989). '

There has been very little progress in understanding that values must be
institutionalized before they can affect behavior. Yet this principle was well
understood before Firey’s time, and was stated by Erich Zimmerman
(1951:376), the noted resource economist: “all perennial culture, but par-
ticularly the planting of trees, rests on the stability of social institutions. No
one would be foolish enough to spend a decade or more . . . to build up an
olive grove which can bear fruit for a century unless he feels reasonably
sure of a reward for himself and his descendants.”

The record of international development efforts in forestry has convinc-
ingly documented the importance of stable institutional conditions for at-
taining sustainability. People in developing countries have not been willing
to plant and tend long-maturing crops such as trees when the chances of
realizing gains are diminished by unstable land tenure arrangements, inad-
equate control over fire and grazing, and an inability to enforce property
rights in land or trees (Fortmann 1988). They have also abandoned centuries-
old silvicultural systems when the ground rules of tenure, rights, and control
were disrupted by unpredictable change (Chandler 1990).

In summary, sustainability is only possible if humans behave in ways that
do not eliminate essential ecological options for future generations. Existing
behavior may be institutionalized in nonsustainable patterns, g»<d as road
building on steep, unstable slopes. Or it may be rechanneled jays that
will provide incentives for people to learn how to adapt their behavior to
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ecological processes. But, most important, successful institutionalization of
behavior results in people following routines and believing that these rou-
tines are morally right. There is far less need for coercion and formal social
control when people voluntarily, or habitually, adhere to patterns of behav-
jor (Berger and Neuhaus 1977).

Alternative Institutional Arrangements for
Managing Watershed Ecosystems

Divisibility of Institutionalized Ecological Processes

Many of the problems in watershed management are fundamentally socio-
logical in nature, since they involve issues of scale in the divisibility of
institutionalized ecological processes. The contribution Freeman and Low-
dermilk (1981) made to understanding the divisibility of irrigation technol-
ogy provides a useful framework for understanding how ecological processes
are institutionalized at different scales. An institutional pattern of behavior
is divisible if it can be organized in both small and large spatial units. It is
perfectly divisible if regulation of the ecological function is insensitive to
scale. For example, the growth of individual trees or the building of resi-
dences is highly divisible because landowners with small plots as well as
large tracts can plant and care for trees or build houses. By contrast, an
indivisible ecological function is one in which there exists some spatial
threshold below which it is not possible to regulate the ecological process.
Regulation of atmospheric carbon is highly indivisible because it involves
global cycling driven by atmospheric processes.

Divisibility is not always easily determined. Conventional patterns of so-
cial, economic, and political behavior affect the degree of divisibility in the
regulation of ecological processes. Divisibility is relatively high in societies
that have retained an autonomous ecological role for families and small com-
munities (Padoch 1986), as contrasted with centralized command economies
where state regulation has replaced localized decision-making authority
(Chandler 1990). Divisibility may be low when centralization is essential
for mobilizing the capital or social organizational requirements for resource
development and utilization (Freeman and Lowdermilk 1981). A major ir-
rigation project involving dams, aqueducts, and terracing of agricultural plots
is a relatively indivisible agricultural system (Smith 1978). The functional
necessity for larger scale in irrigation projects can be contrasted with the
conventional structure of large-scale corporate silviculture in many indus-
trialized and industrializing countries. Since corporations are conventional
instruments for mobilizing capital, it is often assumed that large-scale cor-

porat nership is essential for capital-intensive silviculture. However, in-
strurNeg# for mobilizing capital are generally insensitive to scale—allowingg

small owners to be equally successful in making capital-intensive invest-

Ecologically Effective Social Organization 81

ments when political and economic conditions are suitable for small-scale
investments.

The spatial organization of ecological processes can provide inflexible
thresholds of divisibility. The discovery of ecological processes such as hab-
itat requirements for animal species operating at a landscape scale demon-
strates the importance of intermediate degrees of divisibility (Lee et al., this
volume). Regional and global ecological processes are even less divisible.
The management of an entire watershed is an indivisible process, even though
the management of situated objects such as trees may be divisible (Franklin,
this volume; Naiman et al., this volume). Many of the problems of wa-
tershed management, especially issues involving cumulative effects, origi-
nate in the difficulties of integrating divisible processes across an entire wa-
tershed landscape. The fact that this is fundamentally a problem of integrating
institutional processes at different thresholds of divisibility has received little
attention. But, as shall be discussed below, attempts to use large landown-
ership units to facilitate integration at the watershed scale have not always
met with success on either large public or private ownerships.

Private and Public Goods

Another important dimension of institutional arrangements for regulating
ecological processes is the distinction between private and public (or col-
lective) goods (Freeman and Lowdermilk 1981). A good is private if its
benefits can be captured by the owners and denied to all other members of
the community. A private good is one for which the investor as the owner
has the incentive to invest because those who do not invest cannot derive
benefits (there are no “free riders”). Timber production or home ownership
are examples.

A good is considered to be public (or collective) if benefits cannot be
denied to people who do not invest in producing it. For example, scenery
and clean air are public goods because there are no convenient ways of
excluding benefits to people who do not help bear the costs of creating scenic
vistas or protecting air quality. Fish habitat enhancement and river system
planning are examples of public goods at a watershed scale. A rational,
calculating individual would choose not to share in costs of fishery enhance-
ment or river basin planning if the benefits from these investments could be
captured by others who do not pay for production costs. The easiest way of
limiting access to a resource is to adopt institutional arrangements that make
it possible to restrict benefits to those who contribute.

However, sustainability requires that future beneficiaries be considered
when making management decisions. The most reliable way of eliciting
commitments from those who are yet to be born is to ensure that institutions
are stable (Firey 1963). Institutional stability can be ensured by honoring
inherited institutions such as private property, rights to pr .; on, and basic
human rights. Rational investors will continue to make commitments that
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obert G. .
Table 4.1. Alternative institutional arrangements in watershed management. ’ phasis on Rresent benefits (whictf cause negative extemalities).(Savas. 1977).
Small spatial scale and emphasis on the present can result in a failure to
Divisibility of Space appropriately regulate ecological processes that are larger in scope or more
Type of High Moderate Low " extended in time than the concerns of a landowner. These are problems of
Good (small scale) (medium scale) (large;ca 2 institutional structure rather than information processing. One example of
1 - 2 f Corporate tree farm ) landowner behavior having adverse impacts beyond ownership boundaries
Private I;ees . Isn:l;;s;l;:,:ee o Private utility is the disruption of the ecological functioning of riparian systems caused by
omesites p erosion and transport of organic and inorganic materials; another is the cu-
4 _ 5 River basin planning mulative impact of small-scale vegetation management on wildlife species
Public Silt dam Fl?:l:;fc:::aﬁt that have landscape-scale habitat requirements (Lee et al., this volume). Loss
Fishing and hunting ~ Community resource National forest of genetic diversity is an example of a problem originating in emphasis on
access management management present benefits.
r Attempts to correct for these disadvantages have involved increasing the
scale of ownership and ecological regulation, and also changing property
e i e i
yield future benefits as 1?:;;; i’:l)S they can be assured that essential institutions ﬁlgclllltlsd ;ﬁgn;zn;z:::aigr::tt)f;ircrzzr:lo?izigtge?;:?s;:t1ng the rights of others,
aIeDSitvaits):gifizt‘;n:lee rtrl,:: l:1ature (;f goods can be combined in a table showi_ng In.cell 2 (see table), e(fological regulation by larger ownership units can
how they define institutional arrangements. Table 4.1 displays alternative prow.de a scale of operations large enough to absorb some of the costs of
institutional arrangements for regulating ecological processes in man.aged rr}ec.stmg public responsibilities (environmental costs can be 1nte.mahzed). In-
watersheds. Cell 1 in the table combines high spatial divisibility with private dividual tree farm owners generally hold enough land to dedicate some of
ds. Regulation of ecological processes occurs at a relatively small scale itto \ivatershed protection, wm'dbreak.s., wildlife habitat, and other e_COIOglC?}l
B & f ket for private goods. Economic incentives functions that benefit others in addition to themselves. Residential subdi-
with alfl. t.h © a;dvalr]l;aizj Eu;:;a;eiav(i)orpbecausi (1) 'users who do not pay visions are generally developed at a scale that allows internalization of costs
ZZ?, gi ;C,:s]nl:d)é dC (211) ecessary credit and technical assistance are accessible, assc.)ciated with_ waterrsupply syst?ms,. sewage treatment plants, careful road
(3) more powerful members of a community cannot monopolize most of the design Eﬂd maintenance, and dedication of land to open space.
available resources, and (4) sufficient numbers of owners are involved to Y'.stt ese relatlvel)( §mall ownershlp units are still responsive to the com-
i iscipline of competition (Freeman and Lowdermilk 1981, Savas petitive market c‘ondmons that can minimize most of the 1'ntormat10n pro-
provide the discipline 0 p cessing pathologies. They are large enough to display environmental vari-
lgg;;ket systems have the advantage of regulating ecological processes in ation, thus affording opportunities for trial-and-error learning. !3“‘ tht’:)’ are
ways that can reduce most of the information flow pathologies. Competition not so la.rge that one person cannot get tO_kIlOW the land ba}se in detail and
forces accountability and self-monitoring, reducing the chances that a false monitor its responses to management practices over long periods. False anal-
analogy or ideological commitment will be perpetuated for long. The scale ogies are more readily corrected when monitoring of la.nd management prac-
of operations is small and can encourage attention to detail. Longer-term tices does not produce the expected feedbac!(. Cumulative .learmng can occur
ownership commitments (especially intergenerational institutions that guar- w;lendmanagers have' a long tenure. Reactions to ecological events can be
antee or require inheritance of real property) can encourage longer obser- Pb ased more appropriately when.owners are 3!50 managers and can be flex-
vational periods. When ownership and management are combined, there can ible in their responses to unprechctable or periodic events. _ .

f managerial detachment and the assignment of respon- ¢ However, undesnrabl_e effects that exten.d beyonq ovu"nershlp boundaries
bf: .fe:wer problems © else. Longer observational periods increase and effects of emphasis on present benefits are still likely to be seen as
sibility for problems to son:eonre()blen-ls will not be out of phase. someone else’s problem. Other than institutional arrangements for securing
thei—l chances tll:la:drlelzztslzzzh(;Spuncomroned residential development or spec- public goods (to be discussed below), there are no effective mechanisms for

.OWC_Veff ’rest or agricultural land involving frequent turnover in ownership limiting t.hese .effects. _ . '
ulation In o r ag £ ph hort observation periods, greater There is a widely shared belief that when it comes to ecological processes,
can result in reactions that are out of prase, » . large-scale regulation is better regulation. The incentive to see.the undesir-

detac t, and a tendency to leave the next owner with unsolved prf)blems.
The&#in disadvantages of competitive market systems are the difficulty
in disciplining actions that go beyond ownership boundaries and the em-

able effects discussed above as someone else’s problem can te
sufficient capital can often be mobilized to invest in creating future as well
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as present benefits. For example, largehim;us?nalff&reesitn;)px::lse;rsll;;psl O(rsizt;::rlrll
3 in the table) have been justified on the basis 0 mpers , g e
i s of corporate organizations and the. availability of su icl
f:gg:g]lttgleerr‘ltsure futurrlé benefits and protect the env1r.onment. Balaﬁlgfvd tﬁi:.l::
these potential advantages are several problems of information |
er organizations.
CO;_r.le)ragne)rl (l)z:rgganizat%ons generally require formalized 'dec131on groc:si;c::sr :::;
take the form of abstract rules. Such standarfi operating proce u::l norease
the chance that information flow will be dlsthrted by false hz%n fog  and
inattention to detail (Schiff 1966). The separation of ownership rt();rrl1 man-
agement increases managerial detachment. Personnel mafla.gc.:mctrlll in bge °
organizations generally involves frequent tr'ansfers, th.ere:Jy llmu:r;fea pumbe
of years a manager can dedicate to learning a patticu ar an : Of. ack
long-term observation can inc(riea'se' the cha)r:c:lssoofb ;e:cf:;ré%eguby i :ort_te.rm
ized organizational decisions ma
goglinct)rrailézef)logi(g:al beliefs that result in a failure to learp howflandt resap:lc;nt
best to treatments. Examples of short-r.ange goals in private fores hmse ng :
ment include the rapid harvesting of timber to stave off thel purc afits 2
publicly held corporation with high assets but moderate or odwt prourcl;ase
liquidation of assets to pay off short-tefm loans qr bonds ust::] c; iﬁci hase
lands with utilizable resources. Ideological commitments to the p‘bilit?es o
private property can blind decision'makers to necessary responil lios «
private ownership, including monitoring t!le effects qf management pr Vidin.
Institutional arrangements for managing .ecologlcal processes pro1 " agl
public goods also range in scale (see cel'l 4 in the table'): Where.gco r:glﬂa-
processes are relatively divisible, subum'ts of communities p;']ow ero gr e
tion. Joint family enterprises or cooperatives are exampl_es. The approp e
scale of social organization is determine.d by t.he necessity of ensuruéfn e
collectivities of beneficiaries will share in paying 'th.e costs of l:n;nagto kee[.)
The cooperation of farmers in building and ma}ntammg a cll1ec ] arlr; "
debris from obstructing an irrigation system 15 an example of a
ivisi Cess.
d“’lll‘:ll: l:agr(t)hat private owners cooperate to solve the problcl:m olf ,.us:lrli (l;);:e
efiting without paying is an important fea?ure of many srpa_l -slca e.l tcl:1 oive
enterprises. Such cooperation becomes 1'ncrea31.ngly dlf;;cu tf “;ivate e o
creasing size of ecological processes and increasing num ro pS Ty
ers (Savas 1977). Institutionalization of C(EOlOglC?.l processest, ew Erk uly o
it involves the internalization of conserva.tlon. ethics, seems '01' ety
the level of relatively small social orgz.xnlzatlons whelre d1§c1p 1nd gride ~
havior is regulated by personal int(ejract(;ons, p::‘esgrii ;?irllttllg;l zzr;{ ogen "
intaini reputation as a sound and respe
III(I?;E;?T;&; T[;ﬁs is clearly illustrateq b)J/ Smith’s (1978) work on com-
ityf i irrigation systems in Japan. -
ml;_.n'll?e, ’ sl?t:;:np(r)ifv;relgsg?l:rs{lip, such sn[:all-scale collective regulatlon
can lbe effective in limiting most of the information flow pathologies. Co-
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operation can increase the efficiency with which people learn how to reg-

ulate ecological processes, since it can facilitate more effective exchange of

information among managers and provide opportunities for accumulating a
collective memory that can extend observations and better distinguish short-
and long-term processes (Chandler 1990). There can still be serious prob-
lems of attributing problems to someone else, but collective responsibility
can help overcome the human tendency to focus on short-term interests.

Cooperation among a small number of owners increases the chances that
management activities will be institutionalized and ensures investors that
they can depend on their kin, friends, or neighbors to make contributions
in the future. Moreover, exercise of social controls by a local community
can eliminate most of the detrimental effects generated by those who refuse
to cooperate (Chandler 1990).

The tendency for people to make present commitments to future-referring
values is perhaps most developed for collective enterprises at the scale of
communities (Firey 1960, Smith 1978, Berger and Neuhaus 1977). Ecolog-
ical processes of intermediate divisibility (cell 5 in the table) are large enough
to encompass one or more watershed ecosystems. Most of the information
processing pathologies can be limited where the participants in a process of
collective governance are individual or family landowners. Cooperation can
capture all the information processing advantages of a decentralized market
system while also limiting the tendency to treat undesirable effects and fu-
ture beneficiaries as someone else’s problem.

The social structure of Japanese mountain villages illustrates how wa-
tersheds can be effectively regulated when individual ownership is coupled
with community resource management. Land is owned by individual fam-
ilies, but decisions on land use are made by the community through local
mechanisms of democratic governance. Decisions as to what Crops are grown
where and when are informed by shared ecological knowledge of the effects
of slope, aspect, soil productivity, stability, and moisture, as well as other
factors. Communities with prosperous economies and stable populations readily
make long-term investments in growing sugi (Cryptomeria japonica), tea,

fruit trees, or oak trees (as substrate for growing shitaki mushrooms) because
they are assured of long-term institutional stability. Literacy, advanced tech-
nical training, and an educational infrastructure provide the capacity for ac-
celerated learning of ecological processes. This has enabled some tree and
rice farmers to achieve economic and community stability by diversifying
resource production to include mushrooms, mountain vegetables, fruit trees,
tourism, and miscellaneous value-added wood products. Communities de-
pendent on the production of wood from Japanese national forests exhibited
far less resiliency, since their options for land use were limited to the col-
lective national values of wood production, watershed protection,
preservation (Lee, unpublished data).

Large-scale collective ownership or regulation of ecological pr&=¥ses (see

and forest
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rangement for managing large ri\g,r bzsins o(;' rv:):t:e;sl;;tlie:c:;)ilzhzm;aie:z-
nick 1949). The United States, Canada, and . o e the
tained substantial areas of undeveloped land in publlct o:lvgi; ! f[l)l e,
obijective of providing public goc.)ds in both t.he presen a@d@d o oroviding
tention of these lands in collective ownership has succe . e
ignifi ions for contemporary resource use and' allocathn. eth
ftlﬁl:vlt:;?lnzo?::;ze to be as sucgassful in providjng publ.lc gpods is gntc:oerl:i:z;
liegardless of these benefits, the large public orgamzatlo‘nsf useation nar-
age extensive ecosystems suffer from t!)e same problerr}s odf in 0;“;3 o s
as large private organizations. When highly bl.Jrez}ucratlze , sf\;c asth inf;)r:
Forest Service (Kaufman 1960), large organizations can su elr mior
mation flow problems as great, or even greater, than large p
jzations.
or%::llif:cl:znon abstract decision-rules, handbooks, aqd frequent. transbfe(ri igz
personnel may develop a manager’s .mind to the point where it ;n; no“or-
the organization and ensures conformity (Kaufman 1960). Blut sucf: an o
ganizational mind” increases the chances that a manager w11. use avods 2
ogies, rely on overgeneralized model§, 'have short observat%on perrl1 > (,)ﬂen
perience managerial detachment, exhibit out-of-phase reactlonts, a bl; often
quite appropriately, make attributions of cause for management pro
else’s decisions.
SOT:S;: o:ganizations also suffer from a .tendency to rely on a;gns:arzf
mission defined by ideological beliefs (Twight ?983). Ifor almost .ttyd t(;
public land management organizations were 1.deolog1ca.11y commi ; o
eliminating all fires from wildland ecosystems in the United Sta'ltes (d ceco_
1962). A more generalized ideological commitment to. ecom?mlc ar:he e
logical stability also led public land manag'eme.nt agencies to ignore s
portance of disturbances and spatial variation in ecological §ystems o
1966). A post-World War II commitment to tlmber. produ.ctlon on nlab e
forest lands appears to have been motivated by a similar 1deolog}ca ! c:,l e
in the primacy of wood production (Clary 198(?). The Fores(ti Se::vii s now
struggling to chart a future that will dee:nphasnze. wood pr;:) uc;( 110 and en”
brace the primacy of “ecological values (Fraflklm _198.9, fan 1(;1, s el
ume). Time will tell whether the Forest Service w111. SITP yltrg :1 % e
ology for another by adopting a commltm.eflt to promoting “€co Ogl:: Y niti;e
with the consequent limitations on its ability to develop an accurate Cog
map that includes humans as a component of ecosystems.

Conclusions

Since humans are an integral part of ecological systems, watershed man-

a e . . .
p%ob. s of human organization. As has been shown by SOClOlOglC.‘;l)l sttud:;
for a wide variety of resource management problems, knowledge about €

cannot achieve ecosystem sustainability without addressing the((

)
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logically effective forms of human organization is as important as knowl-
edge of biology or hydrology. Yet the science of human organization in
ecological systems is far less developed.

This article has coupled two social science approaches that are essential
for advancing our knowledge about watershed ecosystem management. Cog-
nitive anthropology can help us understand how people learn to manage
complex ecological processes because it provides us with the means for
studying how people develop accurate cognitive maps of their environments.
An institutional approach to sociology can enable us to understand how and
why people will conserve options for future generations when individual
rationality would lead them to get as much as they could in the present—
and thus to understand why it is not possible to maintain ecological legacies
without also maintaining cultural and institutional legacies.

r This synthesis of institutional and cognitive analysis yields promising op- :
portunities for future research. To begin with, the generalizations summa-
. rized in Table 4.1 need to be reformulated as hypotheses and challenged by

| empirical research. The most interesting hypotheses involve the possibility

that (1) small-scale institutions for regulating ecological processes may have
a better capacity than large-scale organizations to overcome information flow
pathologies and (2) a hierarchical system of regulation involving local com-
munities as the primary collective governance units may be the most effi-
cient and effective means for institutionalizing sustainable ecological pro-
cesses, because an ecological identity and conscience are more likely to be
products of community life than of regional or national collectivities (Korten
f[and Klauss 1984, Berger and Neuhaus 1977). '
¢ The promise of sustainable development embodied in the report of the
World Commission on Environment and Development (1987) cannot be re-
alized unless individual initiative is harnessed to serve the purposes of flex-
ible and adaptive management of ecological processes. We have much to
learn about the institutional conditions that are best suited to rapid, adaptive
environmental learning. The literature summarized in this chapter suggests
that large government as well as large private land management organiza-
tions may be poorly suited for adaptive environmental learning. Both appear
to have been sources of social, economic, and ecological instability. Further
study must determine whether smaller and more flexible institutional units
are better suited for the rapid, adaptive learning that will be necessary to
achieve sustainability, or whether there are ways of restructuring large or-
ganizations to serve this purpose.
What we do know with certainty is that sustainable watershed manage-
ment begins by building ecologically effective human organizations. This

fact alone must stand as a centerpiece of a new perspective on watershed
management.
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