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Abstract:


This paper examines how institutions for managing environmental resources change over time with economic development and the seriousness of environmental problems.  Different problems tend to be more serious at different levels of development requiring different approaches.  A major point is that traditional systems of management in poorer countries were often effective at managing common good resources, and institutions that replicate their advantages should be encouraged at higher levels of economic development as well.
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INSTITUTIONAL EVOLUTION AND THE ENVIRONMENTAL KUZNETS CURVE

INTRODUCTION


A half century ago Simon Kuznets argued that there is a general path during economic development wherein income becomes more unequally distributed as an economy moves from a low level of income into an intermediate level of income and then becomes more equal again as it moves into a higher level of income and development (Kuznets and Simon, 1955).  This pattern has come to be known as the Kuznets curve, an inverted U-shaped curve one would observe under these assumptions, with the level of real per capita income on the horizontal axis and a measure of income inequality, such as the Gini coefficient, on the vertical axis.  While there have been many examples that fit this pattern, others do not seem to have followed it as much or even at all.  Individual national circumstances and institutional characteristics within specific historical contexts appear to play a large role in whether or not the curve represents the historical trajectory of a given nation.  Thus arguably economies that moved into a strongly socialist orientation during their development process may have seen greater equality during the intermediate stage of development than previously, as perhaps in the Soviet Union, although it can be argued that the initial takeoff in Russia occurred prior to the Bolshevik Revolution during the tsarist period when inequality may have increased.  Likewise during the past decade and a half both China and India have seen substantial growth, moving up from a low level of development, and have seen increasing income inequality, although this may also reflect movements away from a socialist system in both countries to varying degrees.  

This issue of historical specificity and institutional idiosyncracy may also arise in relation to the environmental equivalent of the Kuznets curve, the environmental Kuznets curve, in a similar way.  This idea posits that during the process of economic development initially the quality of the environment deteriorates as pollution emissions increase, and then after some time the environment improves again as an economy achieves higher levels of income and development.  It was first labeled the “environmental Kuznets curve” by Panayotou  (1993, 1997) and was empirically observed in several studies (Grossman and Krueger, 1991, 1995; Shafik and Bandyopdhyay, 1992; Selden and Song, 1994).  It has also proven controversial, although it may have a stronger foundation than the original Kuznets curve due to the nature of industrial technologies that tend to predominate at certain stages of development, with pollution emissions more strongly influenced by this than is the nature of social class relations and income distribution during the same process, the latter maybe more readily altered by politics.  Both of these concepts have been invoked to argue that developing countries must accept a degradation of social and environmental conditions as the price of “taking off” into sustained economic development, but that there is an ultimate payoff when these countries are able to succeed in reaching their higher stages.

Besides reviewing the arguments related to the environmental Kuznets curve (EKC) itself, we shall consider different institutional formations that can might affect how environmental concerns might be managed at different stages of economic development.  We shall consider in particular such formations in relation to the management of biological resources, with an eye to their equivalents operating in the management and control of pollution emissions and at different hierarchical levels. 

THE ENVIRONMENTAL KUZNETS CURVE


As a result of the Club of Rome studies (Meadows et al, 1972) during the 1970s the view became widespread that material throughput rose with industrial growth and that this material throughput would result in pollution, hence pollution would also rise with industrial growth and more generally with economic growth.  This led to the view that the only way to halt pollution and preserve the environment was to halt population and economic growth and bring about a steady state economy (Daly, 1977).  A criticism of this solution came from other ecological economists who noted the impossibility of a steady state because of the degradation process implied by the law of entropy (Georgescu-Roegen, 1979).
  

The major argument against the pessimistic view of the Club of Rome group came from technological optimists who argued that over time technological change would bring about the development of ways to produce goods that would require less material throughput and thus generate less pollution (Simon, 1981).  Even in the 1970s evidence began to emerge that as incomes rose the rate of metals usage per output would begin to decline after some point (Malenbaum, 1978), a view that became called the “intensity-of-use hypothesis” and which first inspired the notion of an inverted U-shaped curve associated with growth (Auty, 1985), albeit for material inputs.  This view did not depend precisely on a Simonian argument of technological change over time, per se, although it was consistent with such a view, combined with a composition effect argument that higher income economies begin to shift more to services from industry, thus reducing their demand for material inputs relative to output, even without technological change.

Another important factor came to be recognized as the environmental movement in higher income countries such as the U.S. began to introduce and enforce environmental regulations that imposed cleanup activities and less polluting techniques of production in the 1970s.  It was argued that this political pressure reflected a high income elasticity of demand for environmental quality (Beckerman, 1992; Dasgupta et al, 2002).  In poorer societies the emphasis is on basic survival, the production of food and other basic necessities.  Only as these are satisfied do people become more concerned with broader environmental quality.  Also it becomes easier for higher income societies to fund pollution control activities and techniques (Magnani, 2000) as well as to fund research and development in better pollution control technologies (Komen et al, 2000).

Thus, as noted in the previous section, empirical studies began to emerge that appeared to show inverted U-shaped curves relating pollution emissions and levels of income, both in the aggregate and for various specific pollutants, with most of these studies being based on cross-sectional data across countries and using reduced form equations models.  Specific air pollutants that most clearly seemed to fit the pattern included air pollutants that have strong local effects: sulfur dioxide (SO2), nitrogen oxides (NOx), suspended aerosol particulates, and carbon monoxide (CO), with the national income “turning points” ranging from US 1985 $3000-10,000 (Selden and Song, 1994; Grossman and Krueger, 1995).
  These are important in that they are associated with some of the most serious negative human health impacts from any kinds of pollution.  Several of these, especially SO2, largely arise from coal burning, associated with simpler industrial processes with easily identified point source emitters that can be controlled relatively easily through end-of-pipe methods.

Also fitting the conventional EKC story fairly well tend to be heavy metal industrial hazardous wastes such as arsenic, cadmium, lead, mercury, and nickel (Gawande et al, 2001), as well as biochemical oxygen demand (BOD) and fecal coliform contamination in water.  However, while some such as lead have turning points within the more common range at around US $7000 (Hilton and Levinson, 1998), more general hazardous waste seems to have a much higher turning point level around US $23,000 (Wang et al, 1998).  Efforts to estimate aggregate EKCs have also sometimes appeared to fit the story that has been told so far, especially to the extent that aggregate measures of pollution become heavily weighted by some of the pollutants listed above that are especially hazardous to human health, such as sulfur dioxide.

However, many caveats have appeared regarding this story.  The first and most obvious is that not all pollutants obey this empirical regularity.  A few, notably basic sanitary water borne wastes, appear to be inversely related to income, to be improved monotonically as economies develop (Dinda, 2004).  This coincides with the observation that infant mortality tends to decline rapidly with early stages of economic development as these very basic water pollutants are gotten under at least some control, thereby preventing very young infants with undeveloped immune systems from drinking untreated sewage.

At the other extreme there are pollutants that do not seem to have a turning point, that seem to fit the original scenario of the Club of Rome group with emissions appearing to increase with income without limit, or at least to some very high level turning point income.  Some of these are global, with the most important being carbon dioxide (CO2) (Holtz-Eakin and Selden, 1995), important as the major ingredient in global warming.  This underlies the difficulty in getting the United States to go along with the Kyoto Accord on global warming as its carbon dioxide emissions have continued to rise sharply as its economy has continued to grow.  Others that seem to increase monotonically with national income include solid municipal waste, traffic volumes, and general energy consumption (Holtz-Eakin and Selden, 1995; Horvath, 1997).   

Another caveat involves scattered evidence that some of the pollutants that appear to follow the EKC may in fact exhibit re-linking at higher income levels with a subsequent upswing again in emissions, and hence show an “N-curve” rather than the Kuznets inverted U-curve.  Shafik (1994) claims to have found this for fecal coliforms in water and de Bruyn and Opschoor (1997) claim to have found it for SO2.  The argument they make is that after a while efficiency improvements are used up and the increase in production effect again predominates.  Figure 1 shows the four possible relationships that have been identified between national  income and pollution emissions.

[insert Figure 1]

Following up on this point, even though many pollutants appear to fit the EKC hypothesis with regard to emissions, they may not do so with regard to accumulations over time, which becomes important when it is accumulated quantities that matter for environmental quality.  Of course CO2 does not even appear to follow the EKC, but it is an example for which aggregate, undissipatged accumulation in the atmosphere is what matters (Arrow et al, 1995).  Besides ones with global impacts some of the hazardous wastes exhibit such an accumulation effect as well, especially those that concentrate as they move through food chains such as mercury. 

Then there is the problem that for quite a few environmental factors there seems to be no discernible relationship at all between environmental damage and national income across countries or even within countries.  This appears to be the case for deforestation (Koop and Tole, 1999; Bhattarai and Hemmig, 2001).  Regarding endangered species, it appears that political and institutional factors are more important than income levels, especially the presence of civil liberties (McPherson and Nieswiadomy, 2001).

This brings up a broader problem, that many of these studies were carried out on a cross-section of countries basis rather than on a more careful panel or time-series basis within specific countries.  Efforts to do the latter have found wide variations across countries regarding these relationships for many pollutants (Stern et al, 1996; Stern and Common, 2001).  Differing ecological and geographic situations and how they interact with the economy can bring about such variations (Ezzati et al, 2001).  Some of these variations have to do with varying enforcement effects, which can be seen even within the U.S. across states (Selden et al, 1999).  These in turn reflect political and cultural factors (Magnani, 2000), with such obvious factors as corruption playing an important role (Lopez and Mitra, 2000).  This leads us to the next stage of our analysis, how different institutional patterns may effect and interact with income levels in particular contexts to inform the making of policy. 

COOPERATIVE AND NON-COOPERATIVE  MANAGEMENT OF RENEWABLE RESOURCES


In a classic study, Gordon (1954) argued the “common property” institutions would lead fisheries to be overexploited in a bioeconomic sense that rents would be dissipated as individual agents confused average marginal revenue with their own private marginal revenue.  Failing to understand the implications of their actions on the system and on others, agents would generate negative externalities on each other and overharvest the fishery.
  Considering grazing commons and the history of the enclosure movement, Hardin (1968) declared common property to be the source of the “tragedy of the commons” endemic to many resources, both biological such as fish, grazing animals, and forests, as well as non-biological such as pools of oil.  Figure 2 depicts this situation where the optimum will be at marginal revenue equals marginal cost.


[insert Figure 2]  

Since Ciriacy-Wantrup and Bishop (1975) it has been known that the problem is not common property but open access.  If a well-defined group owns the resource and is able to control access to it, the group may be able to establish institutional arrangements within itself to manage the commonly owned resource in an optimal manner (Ostrom, 1990; Bromley, 1991).  However, even a privately owned resource will not be managed optimally if its owner cannot control access to it.

Whereas open access involves a situation in which the number of agents can increase indefinitely and thus drive rents to zero, managing common property with controlled access implies a fixed population of agents who must arrive at a mutually satisfactory set of arrangements.  Sethi and Somanathan (1996) have provided an analysis of the general problem within an evolutionary game theoretic context, which broadly resembles a prisoners’ dilemma situation.  Let X = labor effort and K = resource stock, with f(X) being concave and A(X) = f()X)/X be the average product of labor, assumed to be strictly declining in X.  Let w be the wage of labor, and πi be the payoff to the ith agent (who is hiring labor).  This can be given by 

                           πi = xi(A(X) –w),                                                                   (1)

which will be a share of the aggregate payoff

                                        P = X(A(X) – w).                                                                (2)

Sethi and Somanathan (1986) establish that for a fixed n agents, for a one-shot game there will exist a unique Nash equilibrium that will involve a lower extraction effort (and a higher resource stock) than the open access solution, although still a higher extraction effort (and lower resource stock) than the optimal level.  

They then consider a dynamic game in which there may be three types of agents, cooperators, defectors, and enforcers.  When enforcers punish defectors, they experience a cost of γ while the defectors suffer a cost of δ.  Let there be only two harvest levels, a lower xl of the cooperators and a higher xh of the defectors, with both of these between the optimal and one-shot Nash equilibrium levels.  If there are s1n cooperators, s2n defectors, and s3n enforcers, their respective payoffs will be given by



π1 =  xl(A(X) – w),                                                                (3)



π2 = xh(A(X) – w) – s3δn,                                                     (4)



π3 = π1 – s2γn.                                                                        (5) 


They then show that there will be two asymptotically stable equilibria, one in which everyone ends up as a defector, the D-equilibrium, and one in which everyone ends up as either a cooperator or enforcer, the C-E equilibrium.  There will be an interval (s1, s2) such that the C-E equilibrium will result, with the length of this interval given by




1 – [(xh – xl)(A(nxl) – w)}/δn.                                               (6)


The possible dynamic cases are depicted in Figure 3, in which the horizontal axis represents K, the resource stock and the vertical axis represents X, the aggregate labor effort.  These all involve critical depensation in which if the resource stock is below a critical level it will collapse to zero.  In all cases the stable C-E equilibrium will exceed the stable D equilibrium in resource stock, and the stable D equilibrium will exceed the stable C-E equilibrium in labor effort, to the extent that both exist.  

In 3(a) and 3(b) the marginal rewards begin to exceed the wage at stock levels that are below the minimum necessary to maintain the stock.  In the case of 3(b) there is no D equilibrium and the stock can go to zero.  Thus in that case, if social norms break down and defection dominates cooperation-enforcement, the system will collapse.   In 3(c) and 3(d) the marginal rewards begin to exceed the wage at a stock level that is now sustainable.  Hence in the case of 3(d) the domination by defectors will only lead to a decline of the stock to some much smaller but still positive level.

Unsurprisingly examples of sustained common property cases are more likely within relatively homogeneous groups that are able to communicate well and have been stable over long periods of time.  Among fisheries successful examples include the Icelandic cod fisheries (Durrenberger and Pàlsson, (1987) and the Maine lobster fisheries (Acheson, 1988).  The list of failed fisheries that have suffered catastrophic declines is long and includes among others blue whales, Antarctic fin whales, Hokkaido herring, Peruvian anchoveta, Southwest African pilchard, North Sea herring, California sardine, Georges Bank herring and cod, and Japanese sardine (Clark, 1985, p. 6).  

An example of a collapse of a forest is given by Sethi and Somanathan (1986, pp. 781-782).  It was the Kumaun and Garhwal in Northern India.  These had been divided up among villages who managed their portions according to internally evolved rules of allocation.  Between 1911 and 1917 the British took over management to extract logs for railroad construction.  Protests by the villagers led the British in 1925 to end all restrictions on use and the forests became open access.  By 1931 an observer noted that “the oak is melting away in Kumaun like an iceberg on the equator.”  Bromley (1991) has documented similar kinds of cases in Africa where herds of wildlife well managed under traditional arrangements fell apart as a result of colonial imposition of higher level controls that resulted in essentially open access outcomes.

Forestry management becomes substantially more complicated because there are so many different outputs from forests beyond simply timber, including grazing, hunting, fishing, recreation, pharmaceuticals, preservation of endangered species, aesthetics, and many more, which can result in multiple optimal equilibria for rotation periods (Swallow et al, 1990) and multiple optimal methods of management (Rosser, 2005).  These problems are exacerbated in the context of less developed economies with self-sufficient indigenous groups living in the forests, with the associated potential conflicts over property rights and income distribution (Kant, 2000). 

THE STRUGGLE FOR COOPERATIVE INSTITUTIONS


In studying how cooperation can evolve within repeated prisoners’ dilemma games, Axelrod (1984) found that the tit-for-tat strategy performed better than others.  In this approach an agent begins by preparing to cooperate, but will retaliate by defecting if another agent does so, thereby presumably punishing the defector and enforcing cooperation.  The tit-for-tat agent then is prepared to cooperate again if the other agent does so, although if the other agent is a stochastic tit-for-tatter, they may also shift to enforcing-defecting until their stochastic trigger puts them back into a cooperative stance.  Problems of this sort and the study of more complicated games than just those involving two parties and two strategies have undermined the earlier findings of Axelrod.  Thus, Lindgren (1997) has shown how in such more complicated contexts there may simply be an ongoing evolution of strategies with no settling down to any equilibrium or any set pattern.


Clearly fundamental to fostering cooperation in the management of common property resources and more general environmental quality problems is reasonably high levels of trust among those involved in this.  Without doubt trust is something that is learned and earned over time through repeated interactions in which trust has been fulfilled on all sides, in which no party has defected.  Many analysts have identified this buildup of trust over time with the idea of the accumulation of social capital, an idea that has many problems of definition and conceptualization,
 but which has come to dominate much of this discussion, although in practice many observers end up identifying social capital with trust, or use indexes of “generalized trust” as measures of social capital.  Many have found that such generalized trust is associated with economic growth (Fukuyama, 1995; Knack and Keefer, 1997; Woolcock, 1998; Dasgupta, 2000; Zak and Knack, 2001), although many note that this may not hold for cases where trust is just within specific groups and not more generalized, what Putnam (2000) labels “bonding” social capital in contrast with the presumably more productivity-enhancing “bridging” social capital associated with transactions cost-reducing generalized trust.


The problem of bonding versus bridging social capital is more complicated when we are dealing with the management of common property natural resources.  This may be a case where the usually looked-down-upon bonding form within a specific group may be what is needed, especially for resources located in a particular locale such as the Icelandic cod fishery or the Kumaun forest of Northern India.  All that may matter is that there be strong relations within the local group, these being sufficient to induce the cooperation necessary to manage the resource.  Indeed, these local group bonding social capital relations may be very strong, including with a high ability to enforce sanctions on defectors (Svendsen and Svendsen, 2004).  In the lobster fisheries of Maine, those who do not follow the agreed-upon management practices are likely to find their lobster pots damaged, with similar accounts holding for the Icelandic cod fishery.  Those who violate the local rules will find their boats damaged.  In such locales it may be hard to conceal the defecting behavior.


While this can be a positive factor for maintaining cooperative practices within a traditional setting or even a modern setting, this can also make it harder for the practices to survive interaction with outsiders or higher level authorities.  Particularly for fishing communities there is a strong tendency for them to be exceptionally insular and isolated from the surrounding society, with this often taking the form of the people belonging to distinct ethnic groups, or at least speaking unusual dialects different from those around them, even if they are technically the same ethnicity (Charles, 1988).  While this may enhance the functioning of their own internally generated cooperative practices, it can lead to major problems if outsiders attempt to impose rules or practices, even if these are needed.  As has already been seen, outsiders may be able to destroy the practices of the group and their social capital, but may not be able to substitute anything effective instead due to an inability to enforce their rules.  The bonding social capital may remain strong enough for the local group to resist and undermine the rules of the outsiders, but may not be strong enough to preserve their own cooperative practices.


When we move to the level of controlling pollution in industrial settings in the mid-stages of economic development, the central focus of the EKC debate, it is not immediately obvious that all this discussion of how small groups cooperate or not to manage common property natural resources is really relevant.  However, it may be in several ways.  Some approaches to managing pollution, such as marketable emissions permits, may involve elements of cooperation, although in principal these can be managed in an “arms-length” market context, assuming that the parties are honest with the government that is overseeing such an artificially created market.  Certainly there are technological aspects of pollution control that are largely independent of these social and institutional factors and arrangements.


However, at this higher level the more generalized trust associated with bridging social capital comes into play.  In his study of Italy, Putnam (1993) observed that in low social capital southern Italy there is a nexus of corruption, lack of generalized trust, and a general breakdown of law and order, in contrast with higher social capital northern Italy with its more entrenched civic associations and generalized trust (and better overall economic performance).  Both the ability to formulate widely acceptable environmental policies and to enforce them would appear to depend strongly upon this more generalized social capital, which is known to be linked with democratic and inclusive structures.


More recently these factors have been seen to be linked with a deeper set of elements in a more general pattern of social cohesion. An element that appears to be involved in the complex interaction of trust, corruption, and lawlessness is income equality (Uslaner and Badescu, 2004; Ahmed et al, 2005).  Indeed, Ahmed et al have studied a global data set and observed econometrically that there appear to be strong and direct relations between the degree of income equality, levels of generalized trust, a lack of corruption, and the propensity not to participate in the underground economy.  Presumably therefore, the ability of a society to decide upon and enforce environmental regulations at any level of economic development should be easier in societies with greater income equality and generalized trust, as well as open and democratic structures.  There is a perhaps not accidental link here between the two different Kuznets curves, that the increase in equality with higher development may help feed into the implementation of environmental regulatory policies that bring about the environmental Kuznets curve, ideas that have been emphasized by Magnani (2000) and also by Lopez and Mitra (2000).


A further aspect that is important for the management of environmental problems is the level of hierarchy in the ecologic-economic system that we are dealing with.  Thus, we have already seen the argument that forms of pollution that seem to exhibit more the EKC pattern are ones that are more local in their impact rather than global.  This may be a reflection of the fact that at the national level regulation can bring about the internalization of the relevant externalities.  For those of a more global impact, such as CO2, national level regulation fails to internalize the externalities.  A global level pollutant must be regulated at the global level.  But it is harder to obtain national level adherence, just as a higher level of government may have trouble getting a fishing community to go along with its rules.  The failure to enforce such global level regulations may be an important factor in why such pollutants have not exhibited the sort of EKC pattern seen more by those pollutants impacting more strongly at the national level (although SO2 has been a matter of controversy and diplomacy across national boundaries).


Whereas it is clear that problems arise when lower level entities attempt to regulate pollutants or processes that are transpiring at a higher level of the ecologic-economic hierarchy, there can also be problems when higher level entities attempt to manage pollutants or processes operating at lower levels.  Besides the sorts of enforcement problems that can arise in dealing with local communities as in the case of the fisheries, there can be inappropriate controls decided upon.  Wilson et al (1999) have shown that managing fisheries at too high a scale of hierarchy can lead to overfishing of crucial local stocks.  Thus, Rosser (1995) argues that there should be a coordination of property rights and levels of ecologic-economic hierarchies.

FINAL OBSERVATIONS


Although it has had a label for only a dozen years, clearly the environmental Kuznets curve has become a much studied and influential idea.  Although it does not seem to apply to some pollutants and may not hold more generally for some countries, it seems to hold for many important pollutants in many countries.  The general tendency for material throughput to be associated with economic output, and for pollution to be associated with material throughput, leads to the tendency for many pollutant emissions to increase with economic growth.  However, the high income elasticity of demand for environmental quality combined with the increased ability of higher income countries to implement pollution control technologies leads those that have political systems able to respond to popular opinion to move to reduce emissions of many pollutants.  This basic outline lies behind the apparently widespread relevance of the environmental Kuznets curve.  However, some pollutants seem to become less of a problem with any economic growth, others simply get worse with economic growth without any apparent limit, and some that look like they obey the EKC may stop doing so and follow an unpleasant N-curve pattern instead.


The responsiveness of a system to the desires of its people to attain high environmental quality depends on the levels of trust and cooperativeness within the society.  Multiple equilibria may exist between more cooperative states and states without cooperation.  Many factors are involved in bringing about institutions that reinforce cooperation rather than defecting conduct in regard to environmental and natural resource contexts.  Greater social cohesion may be enhanced by greater income equality and broader social and political conditions including the ability to bring corruption under control and the willingness of citizens to participate in the legal economy and in democratic political processes.  One Kuznets curve helps the other.


It is perhaps ironic that in resolving their environmental problems, high income countries might find a model in the traditional institutions and practices carried out in poorer countries in their local and communal management of common property resources.  However, it will always remain easier to act locally even when one is trying to think globally in any society. 
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� Ironically Georgescu-Roegen (1971) was more generally an advocate of a strong limits to growth position based on his emphasis on the law of entropy, even as he saw it ruling out the possibility of a steady state. 


� Some locally impacting air pollutants have estimated turning points outside this range, such as hydrocarbons at around US $35,000, associated with inefficient automotive combustion (Kahn, 1998).


� Problems of the open access fishery manifest themselves in the form of a backward-bending supply curve of fish (Copes, 1970), which opens fisheries up to catastrophic collapses and even more complex dynamics (Clark, 1990; Hommes and Rosser, 2001).  In an optimally managed fishery, the supply curve will tend to bend backward more as the discount rate increases, with the open access solution being equivalent to optimization with an infinite discount rate and the supply curve the most backwardly bent and thus susceptible to various catastrophic or dynamically complex solutions.


� Thus in the American plains it took the invention of barbed wire for farmers to be able to keep the cowboys and their grazing cattle out of their farm fields (Libecap, 1981), and the collapse of the Soviet Union led to the collapse of the Beluga sturgeon fishery in the Caspian Sea as the now privatized fisheries could not control access from each other’s fishers (Rosser and Rosser, 2004, pp. 34-35).


� A variety of more complicated dynamics under alternative assumptions are studied in Bischi and Kopel (2001, 2002), as well as Hommes and Rosser (2001) and Rosser (2001).


� Among alternatives are the accumulation of “social debt” by giving others gifts (Bourdieu, 1977) or widespread membership in many social organizations (Putnam, 2000).  See Durlauf and Fafchamps (2004) for more pointed critiques of the concept of social capital and its definitional problems.


� Whereas usually higher levels of hierarchical systems constrain lower level ones, when change moves from below to above substantial changes in the system may arise, such as in the “revolt of the slaved variables” scenario of synergetics theory (Diener and Poston, 1984).
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