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ABSTRACT 

In developed – and some less-developed – societies, managing an “open access,” renewable 
natural resource sector generally involves taxes, quotas, or other government or community 
restrictions.  But some cultures, especially in their early years, have taken a different approach, 
one that involves transfer of part of the output of the resource sector to other community 
members.  This reduces the latter’s need to compete for access to that sector and, instead, 
induces them to apply their labor to production elsewhere in the community.  This “preemptive 
compensation” policy may lead to resource conservation, participation in international trade and 
higher living standards for the entire community.  This seems to be especially relevant where the 
natural resource sector is the primary source of food (e.g., a fishery) and where persons outside 
of the sector, but within the community, face extreme hunger.  We develop a model that 
examines the phenomenon and we suggest conditions under which the “sharing” approach may 
eliminate hunger and lead to sustainable growth.  
The paper, then, reviews a strategy for renewable resource management that differs from most 
current approaches and, yet, can be traced to prehistoric times.  We demonstrate  one way that 
the renewable resource could be efficiently utilized without government restrictions, even under 
open access conditions. This can lead to a reduction in poverty and can replace economic 
isolation with participation in the global economy.  It also offers an hypothesis for why some 
traditional societies have been able to support large populations over time, while avoiding 
resource devastation. 
 
Keywords:  Resource Management, Preemptive Compensation, Poverty, Sharing, Trade in 
Fisheries, Natural Resources, Survival of Cultures 
 
INTRODUCTION 
 
This paper reviews a strategy for renewable resource management that differs from most current 
approaches and, yet, can be traced to prehistoric times.  We suggest how the benefits from a 
renewable natural resource sector, even under open access conditions, can 

– (i) be expanded without government-imposed “resource conservation” restrictions 
on behavior, 

– (ii) lead to a reduction in poverty and 

– (iii) replace economic isolation with participation in the global economy.  
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–  

CONTRIBUTIONS AND CONCLUSIONS 

What are the findings of our analysis and what do they contribute to our perspectives on resource 
use in early and present times?  A primary contribution is a suggestion of how to improve 
understanding of the relationships among cultural patterns, renewable resource utilization and 
economic development.  In particular, we suggest conditions that, in early - and some current – 
civilizations, have allowed sharing the output of a fishery to eliminate hunger and generate 
sustainable growth.   Our analysis draws upon and extends the work of Smith (1975), Brander 
and Taylor (1998), and Chakraborty and colleagues (2004).   We also explore some relatively 
recent contributions to the literature on “subsistence.”  (Fogel, 1994;  Wichmann, 1995; Steger, 
2000a &b;  Bezuneh and Deaton, 1997;  Solar, 1995) 

Among our conclusions is that sharing may have a deliberate resource conservation motivation 
(“preemptive compensation”) or, instead, may be the – almost inadvertent – consequence of 
behavior based on cultural/religious factors, prestige-seeking, traditional norms or insurance 
actions to permit intertemporal consumption.  We also demonstrate how sharing can lead to trade 
opportunities and argue that such behavior may explain  why some traditional, renewable 
resource-dependent societies have been able to support large populations over time, while 
avoiding resource devastation. 

For empirical support we draw on the literature of the Ache hunters of Paraguay, fishing around 
the Tongan islands of Lofanga and ‘Uiha, the potlatch institution of the native people of North 
America’s northwest coastal regions, and the “poor relief” system of pre-industrial England1.  

Our analysis also demonstrates how, even where sharing prevails, economic sustainability is 
heavily dependent on relative prices of goods imported and exported.  Further, we illustrate how 
societies with similar characteristics may not engage in sharing.  One explanatory factor of this 
phenomenon is the structure of the harvesting sector:  for example, the presence of production 
collectives, especially when accompanied by trading opportunities.  Such a structure can separate 
consumption from production activities, reduce the incentive of producers to share with 
consumers, potentially lead to resource depletion and, perhaps, bring about other changes in 
traditions and institutions. 

 

THE ANALYST’S DILEMMA 

Our analysis demonstrates a case of what could be called “The Analyst’s Dilemma.”  If the 
motivation to share is not necessarily to conserve resources how does an analyst unfamiliar with 
ancient “customs” develop an understanding of the relationship, especially if the objective is to 
develop generalizations about how best to conserve natural resources? 
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If the social scientist is unable to find generalizable cause-effect relationships how can lessons 
from history inform the present?  

If the success (for resource conservation) of the sharing approach relies on highly personal (or, at 
least, small group) relations, one might expect cultures to experience survival problems to 
emerge if production and consumption decisions become less personal; i.e., if situations arise 
that divorce production from consumption decisions.  But, without an improved understanding of 
what motivates sharing behavior, could one have confidence in any test of that hypothesis? 

 

THE ANALYTICAL MODEL 

Our model is a modified version of the neoclassical, “constrained optimization” framework used 
by others (cited above).  We justify this on grounds similar to those used by Friedman (1953), 
whose highly-successful billiards player was assumed to behave “as if” he solved a system of 
mathematical relationships from physics.   We, in turn, proceed “as if” the goal of sharing is 
resource conservation and leaves it to future research to examine the consequence of alternative 
rationales.   And, so, we assume: 

� A small, island country with two sectors: fish (M), and forest products (H). 

� The M sector harvests at or near a “steady state” level that, despite the “open-access” 
nature of the fishery, yields more than enough fish to provide subsistence levels of food 
for its members but not enough to allow all of the forest dwellers to achieve food 
subsistence as well. 

� An individual in the H sector produces units of H (denoted by hP) only if that individual 
is able to consume M (denoted by mC) at least at the  subsistence level, m .  He or she 
may be able to exist (through scrounging, stealing, etc.) for levels of  but would not be 
able to subsist, in the sense of having enough nutrition to permit him or her to add to the 
production of H. 

� In order to (1) address the nutritional needs of the community, (2) avoid conflict between 
the two groups and (3) prevent “overfishing” (through entry of the forest dwellers into the 
fishery), the coastal community has traditionally given the forest community some of its 
fish catch each year (a transfer).   

� This has enabled the forest-dwellers to achieve subsistence by exporting wood and 
importing fish in the amount equal to or greater than the difference between the domestic 
transfer and total subsistence requirements.  Wood exports come from wood production, 
of course, and this is made possible by the fact that the forest-dwellers have enough food 
(fish) to allow them to work.  The system is in a static equilibrium.  
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� All members of the island population have the same Stone-Geary utility function: 

( ) ( ),C Cu f m m h α = − +
   .

  

        

Figure 1:  Indifference map for an individual consumer. 
 

Production of H, when it occurs, shows constant returns to the only variable input, labor in 
devoted to H.   Production of M, however takes place according to the Schafer fishery 
relationship in labor devoted to M.   

 

Figure 2.  Schaffer’s production of M at various levels of labor employment (“fishing effort”) 
 

These relationships can be represented by the following equation system:      
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 M H TL L L+ ≤  (4) 

,C P exH H H= −      where, exH = exports of H     (5) 

,C P imM M M= +     where,  imM =  imports  of M    (6) 

,im ex
M HP M P H=  i.e., value of imports (given 1MP = ) = value of exports (7) 

Where, 
U = The total utility of the community, where 0 1β< < . 
MC = Consumption of M by the community 
HC = Consumption of H by the community 
q = The “catchability coefficient” 
r = The intrinsic growth rate of the fish stock 
K = the environmental carrying capacity 
k = Average (and marginal) product of labor in the H sector 
LM = Labor in the M sector 

MSY
ML , corresponding to MSYM  

LH =Labor in the H sector 
LT = Total labor on the island 
a = qK 
b = q/r 
M = the subsistence requirement of food for both sectors taken together 

  HP = price of H in international markets 
 

The solution of this system gives general equilibrium values for sustainable production levels as 
well as trade and consumption levels, all of which are determined by the parameter values and 
the (assumed) price of H (the price of M is set at unity).  The system can be illustrated 
graphically, as in Figure 3, where,  
 

Panel 3-a: shows consumption and production equilibriums utilizing community’s 
indifference map and production possibility frontier (ZZ’). 

Panel 3-b: depicts Schaefer’s (1957) production function of M for different levels of LM.  
Panel 3-c: shows labor endowments in island for sectors H and M. 
Panel 3-d: illustrates the linear production function for the H sector. 

 
Optimum Production and Consumption Equilibriums 
  
We handle the optimization problem as a 2-stage process:  (a) maximize income ( )Y from 

production and (b) maximize U from that income. 
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Levels of the production variables that maximize income, subject to the size of the labor force 
(population of the island community), the Schafer equation for M, and the assumed linear 
production function for H,  are shown in Figure 3 for a particular value of HP .  We label this 

price ext
HP  because, for purposes of demonstration, it is the price of H we assume prevails in 

markets external to our community.    
Note that,  ,C P imM M M= +  and C P exH H H= − and that, from the first stage *P PM M= and 

*P PH H= .  From this process, we find *impM and *exH and therefore, *CM and *CH . 
 
 

 

Figure 3:  Model equilibriums 
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Internal Subsidy from M to H, External Trade and Survival 

At price level ext
HP  our island community produces *PM of M and *PH units of H, using *

ML and 
*
HL  units of labor, respectively.  Keep in mind that the values of all endogenous production 

variables pertain to sustainable production levels. Consumption quantities of the two goods are 
*CM and *CH .  The community exports  ( )* *−P CH H  units of H and imports ( )* *−C PM M units of 

M2.   
 

Line ( )* 
 
 

C
M

T
M LL shows consumption levels of M by residents of the M sector, at different 

levels of LM, when *C CM M= .  Thus, at 
optext

HP , long-run equilibrium levels of production and 

consumption in the M sector are *PM  and ( )** *  = =     

CC
M M

T
MM LL , respectively.  In order for 

every member of the island’s population to consume at the C*
TM L level, the M sector population 

must transfer  −
 

P* C*
MM M units of M to members of the H sector.  In return, it receives 

( )( )C* *
T MH L L  units of H from the H sector (not shown in Figure 3).  Thus, through both 

domestic production, sharing and trade, every member of the community is consuming 
C*

TM L units of M and C*
TH L  units of H. 

 
Through this internal transfer, the M sector is, essentially,  “subsidizing” the H sector, in that, 

were the M sector to export  −
 

P* C*
MM M  to world markets, instead of transferring it to H, it 

could do so at the relative price 
optext

HP , receiving more units of H per unit of M than it receives 

through “internal” trade.  For what values of 
optext

HP will such subsidization take place? To 

consider this, let int
HP be the “internal” price of H, equal to ( ) ( )P* C* C* *

M T MM M H L L   −    .    The 

external price of H, given exogenously, is ( ) ( ) ( )ext C* P* P* C*
HP dM dH M M H H= = − − .  The question, 

then, is under what conditions is int ext
H HP P>  ? 

 

Using the parameter values and assumptions of our model, this means that sector M will 

subsidize sector H if <ext
H

aP k .
 

This is significant.  The slope of the production possibilities frontier at 0=PM is − a
k  (Figure 3).  

For any >ext
H

aP k (i.e. '>ext ext
H HP P ), members of the M sector are better off producing no M and, 

along with all other members of the island community, devoting their labor to the production of 
H.  Food consumption comes entirely from imports of M. 

 
What this means is that, as long as it is the best interest of the M sector to produce any M, it will 
also be in its best interest to share part of its harvest with the rest of the community3.   
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This analysis is entirely too precise as a representation of what probably occurs – or has occurred 
- in actual communities where food-sharing occurs.  Indeed, as mentioned earlier and discussed 
more fully in the next section, it is likely that such sharing occurs primarily as a religious or 
culture - based act.  To the extent that a consequence is resource conservation, this may be an 
additional motivating factor.  In fact, the specific results reported here depend heavily on the 
assumption that, if any M is produced domestically, sharing will result in all community 
members having identical consumption bundles.  It is concern that persons who do not receive 
“their share” will seek to enter the fishery that provides the primary rationale for sharing, under 
the “preemptive compensation” rationale, even if there is more than enough M (through domestic 
production and trade) to meet everyone’s subsistence requirements. 

 
Note that this result requires that there be an opportunity to trade with the outside world.  If that 
is not the case, one would expect some of the island inhabitants to move to offshore locations in 
hopes of finding better opportunity to survive, to look for domestic alternatives to both H and M 
(Smith, 1975) or simply to perish.4  Examples of this are not easy to find because evidence 
would have to be indirect: primitive cultures left few clues about what would have happened if 
circumstances had been different (having a potential trading partner, for example).   
 
As mentioned above, this analysis is too precise.  What assurances are there, for example, that 
sharing will lead to the labor allocation and the production/consumption levels consistent with 
the general equilibrium levels depicted in Figure 3?  Suppose that, instead, there were ′

ML  units 

of labor harvesting ′PM  and that these levels exceed *
ML and *PM , respectively.  ′

HL and 

′
HM would be less than *HL and *

HM , however.  Income from production would be lower and so 
would utility from consumption.  But is there any incentive to move to the optimum positions?  
There appears to be nothing in the sharing mechanism that would provide it and, in fact, the 
community has no reason to believe that it could improve its welfare above that associated with 
this alternative allocation. 
 
But we are considering patterns that have emerged over long periods of time.   Suppose one H 
harvester were to become a fisherman.  The result would be an increase in his income, allowing 
him to consume more and/or share more than the other ′

ML fishermen.  Others would likely 

follow.  The result would be movement towards *
ML but not beyond.   

 
Alternatively, had one fisherman moved into H harvesting, his income and his 
consumption/sharing levels would be below those of the remaining fishermen.  No fisherman 
would follow his lead.   
 
Similarly, starting off at a lower level of ML than *

ML would be expected, eventually, to lead to 

movement towards, rather than away from *
ML .  We conclude that, while an infinite number of 

equilibrium positions are possible, the long-run equilibrium position is likely to be the one that 
maximizes the community’s welfare.5 
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LITERATURE 

Studies on Disappearances of Cultures Due to Devastation of Natural Resources 

The lack of government-imposed resource management policies 

– Brander and Taylor, 1998 (AER): Easter island 

� Population growth versus growth of palm threes 

– Vernon Smith, 1975 (JPE) 

� Rational choices and appearance of agriculture 

Studies on the Survival of Cultures Due to Sharing  

Sharing (motivated by religious beliefs and other cultural demands), even under “open-
access without government imposed restrictions 

– Fogel, Robert W.  1994 (AER), Wichmann, Thorsten.  1995 (Technical 
University Berlin) 

� Subsistence: sharing removes incentive to overfish-sharing provides food 
tor people in other sectors of the economy to become active in producing 
other goods, hence survive 

– Steger, Thomas M.,  2000a (Rev of Dev. Econ.), 2000b, (J. Dev. Econ). 

� “Productive consumption”: Sharing provides food which also influences 
productivity of labor that increases society’s  output, hence survival 

Empirical Evidence: 
Positive investment effects in Kenya and Tunisia: Bezuneh, Mesfin 
and Brady Deaton.  1997. (AJAE) 
The “poor relief” system of England helped pre-industrial economy of 
England: Solar, Peter M. 1995. (Economic History Review) 

SUMMARY AND CONCLUSIONS 
 
This paper contributes, we hope, to the discussion of why some civilizations/communities 
survived over time despite a heavy reliance on “open access” renewable resources, in contrast to 
better-known cases where such resources were depleted.  We present a model in which a small, 
isolated country is assumed to rely on a fishery for its food and in which, without a minimum 
level of such food, energy requirements cannot be met and, thus, production of other items 
cannot take place.     
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Residents of the community care about each other and those who fish share their catch with 
others.  This reduces the need of the recipients to enter the fishery, and has the consequence 
(perhaps fortuitous) of higher sustainable catch levels than would otherwise be the case, 
inadvertently “managing” the fishery.  Such a tradition has some of the properties of a tax on 
harvest and/or of what is now known as a “limited entry” program. 
 
There is a problem, however.  Even if the sharing tradition led to fish harvests at the maximum 
sustainable level, that level may not be high enough to allow all members of the community to 
survive.  If this were the case, there would still be a significant amount of hunger on the island. 
 
The consequence could be a smaller community.  But there is an alternative: note that those who 
receive fish through sharing have not had to expend effort to acquire it and, thus, have the energy 
to produce other products on the island.  Those other products could be consumed by the 
islanders or, if export prices are high enough, they could be traded to other communities for food 
products that substitute for the island’s fish.     
 
We explore conditions under which survival of the island community may occur.  We also 
suggest that prices abroad may be such that the island can do even better by exporting its fish in 
exchange for other food and non-food items.  We also explore what happens, in the process, to 
the role of “sharing” in this community. 
 
Our work is driven by that of other social scientists, whose own research has led them to 
examine actual conditions in past and present communities.   We select the analyses of three 
such communities for hints about the appropriateness of our model and we find ways to 
strengthen it.   
 
We are aware that our assumptions are grossly unrealistic (island residents have identical tastes 
and preferences; transaction costs are zero; environmental conditions do not change) and the 
model is simple, but we believe it makes a contribution to understanding the relationship 
between cultural patterns and economic development.  At this stage, our results lead us to 
advance the following hypotheses for future testing: 
 

1. Sharing may have resource conservation consequences.  Sometimes this is the goal of 
sharing (“preemptive compensation”); other times it is a side-effect of cultural, religious, 
prestige-seeking and other more traditional norms. 

 
2. Sharing may also generate trade opportunities that allow communities to survive and, 

perhaps, prosper. 
 

3.  Overall, then, sharing behavior may explain  why some traditional, renewable resource-
dependent societies have been able to support large populations over time, while avoiding 
resource devastation. 

 
4. But, even where sharing prevails, economic sustainability is heavily dependent on 

relative prices of goods imported and exported.  
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5.  Societies with characteristics similar to those that share may not engage in such 

behavior.  A possible explanation lies in the structure of the harvesting sector, for 
example, the presence of production collectives, especially when accompanied by trading 
opportunities.  Such a structure can separate consumption from production activities, 
reduce the incentive of producers to share with consumers, and potentially lead to 
resource depletion and, perhaps, other changes in traditions and institutions. 
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ENDNOTES 
 

1
 The literature review on these societies are available from authors on request. 

2 Derivations are available from the authors on request.   

3 In other words, as long as there is any domestic M produced, it will be shared, as traditions – discussed below - 
require.  

4 Perhaps it can be argued that the demise of a “primitive hunter culture” and the rise of an “agrarian culture” were 
due to the absence of a sharing tradition. 

5 Note that the process just described has some behavioral features similar to those used to describe how the “open 
access” equilibrium of the standard bioeconomic model is achieved. 


