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ABSTRACT
This paper takes the case of a commons, where “communication” is interpreted very broadly as “communicating with the nature”, a culture-specific attribute in which locals excel far ahead of corporations.  When a corporation “invades” such a commons for exploiting business opportunities, it also often engages in “cultural invasion” – imposing its culture on the locals – as it perceives that it can benefit from bringing the commons-culture closer to its own.   So, to reduce the “cultural distance”, a firm engages in activities that destroy the overall value of the commons, though they increase its wealth derived from the commons.
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INTRODUCTION
In this paper, we present a theoretical model to show that, when overpowering corporations, in search of profitable opportunities, “invade” resource-rich commons and impose their dominating “communication culture” on that of the submissive ones of the locals, who are far more adept at “communicating with nature”, the overall value of the commons gets destroyed, though the corporation’s wealth increases.  To our knowledge, this is the first paper presenting a theoretical model relating cultural-invasion and commons-value.  Interestingly, in this non-standard “agency” problem, the agent (the corporation) is not appointed by the principal (the locals), but rather imposes itself on the latter.  Section-I gives the background and motivation for the study.  Section-II presents the theoretical model.   Some implications of the model – hypotheses – are derived in Section-III, while Section-IV discusses extensions of the model and suggests further ones.  Section-V concludes the paper.
BACKGROUND AND MOTIVATION
Whether the movie Avatar is sensational or not may be a moot point; but whether it is about business and communication is not.  It is about business, since the background theme of the movie  is about a “greedy corporate figurehead Parker Selfridge's intentions of driving off the native humanoid Na'vi in order to mine for the precious material scattered throughout their rich woodland” (IMDb 2011).  It is also about communication.  “The Na'vi survive on this planet by knowing it well, living in harmony with nature, and being wise about the creatures they share with.” (Ebert 2009) “Na’vi” in Hebrew means prophet or someone who communicates directly with God (IMDb 2011).  And, since it would not be an exaggeration to liken ‘nature in spiritual form’ to God, we can conceive of the movie’s plot as one about “communication with nature”. 

The movie brings out the problem of the commons under external threat.  That is important.  Study of commons – which differ from public good, as, unlike the latter, they are subject to the “rivalry” condition in that consumption by one entity leads to a reduction in the availability of the good for consumption by others – have embraced all and sundry varieties of commons: grazing pastures, forests, rivers, atmosphere, fisheries, and all such things.  To the extent that commons exhibit the “rivalry” condition, there has been a concern that, individuals, in their quest for maximizing their utility or welfare, may reach a consumption level that would hurt others in the commons.  For example, a person may acquire more and more cows and make them graze the pastures to increase his family income, though it reduces the grazing land available to others.  If others – either reacting to this behavior or of their own accord – also consume at their utility-maximizing level, the commons would get depleted much faster than one would have expected in a more idealized setting.  This is what is called famously as the “Tragedy of Commons” (Hardin 1968).
Ostrom (2000) – who successfully challenges “The Tragedy of Commons” (TOC hereafter) - first highlights the argument others make towards the occurrence of TOC.  She points out that The Logic of Collective Action (Olson 1965) “challenged a cherished foundation of  modern democratic thought  that  groups  would  tend  to  form  and  take  collective  action whenever members  jointly  benefitted” (Ostrom 2000).  In fact, Olson (1965) argues that "[U]nless the number of individuals in a group is quite small, or unless there is coercion or some other special device to make individuals act in their common interest, rational, self-interested individuals will not act to achieve their common or group interests."  This is known as the ‘zero contribution thesis’.  “The  idea  that  rational  agents  were  not  likely  to  cooperate  in  certain settings,  even when  such  cooperation  would  be  to  their mutual  benefit,  was also soon  shown  to  have  the  structure  of  an  n-person  prisoner's  dilemma game  (Hardin  1971,  1982).  Indeed,  the  prisoner's  dilemma  game,  along with  other  social  dilemmas,  has  come  to  be  viewed  as  the  canonical  representation  of  collective  action  problems  (Lichbach,  1996).  The zero  contribution thesis  underpins  the  presumption  in policy  textbooks  (and many contemporary public  policies)  that  individuals  cannot  overcome  collective  action  problems.” (Ostrom 2000)
In any case, the TOC may have at least something good occurring concomitantly: the livelihood needs of the individuals are met more fully.  In the absence of this tragedy, one could have possibly countenanced a worse tragedy: people living in commons not being able to meet their livelihood needs.  That would, as some would call it, have been the “Tragedy of the Commoners” (Malm 2001).  But, in Avatar, the threat to the commons – the Na’vi land of Pandora – comes not from insiders trying to fulfill their livelihood needs, but from greedy outsiders who ultimately destroy the commons.  The outcome, in that sense, may be viewed as the “Real Tragedy of Commons”, destruction of commons due to external entities trying to fulfill their investment needs rather than insiders trying to meet their consumption needs.
TOC has been analyzed in various diverse fields like “scarcity of intellectual property rights, telemarketing, over-litigation of asbestos actions, neglect of Presidential papers, overcrowding of the radio spectrum, overcrowding of the wireless telecommunications spectrum, sidewalk vending, greenhouse gas emissions, water pollution, overdrafting of underground water, and, of course the classic environmental commons problem overfishing” (Hsu 2005).  White (2006) discusses how public-policy in seven areas - namely, “the use of the electromagnetic spectrum, the control of sulfur dioxide emissions by electric utilities, grazing on public lands, forest logging on public lands, oil-gas-coal extraction from public lands and offshore waters, hard rock mineral (metal) mining, and surface water usage” - have emerged to deal with TOC and applies the lessons learned to devise a U.S. fisheries policy, since open access and modern technologies of fishing “has created serious problems of overfishing and threatens the sustainability of many U.S. fisheries” (ibid).  
Daniels (2007), who analyzes – with a view to grounding theory in practice – “the United States’ governance of the radio spectrum, the founding of Yellowstone National Park, and western water law” gives an overview of a lot of other research that has dwelled on TOC; we quote some of them here.  Tietenberg (2002) addresses the issue of air-pollution.  Hardin (1968) talks about the unsustainable exploitation of the world’s oceans and also the adverse effect of factory-engendered pollution on water.  Thompson (2000) and Hayes (2003) highlight that groundwater is an exploited natural commons.  Thompson (2000) also argues that the depletion of world’s fisheries is a TOC problem.  Ostorm (1990) analyzes the overdrafting of California groundwater as well as problems associated with Sri Lankan irrigation efforts.  Lazarus (2003) explains that pollution of Lake Tahoe is a classic example of TOC.  Ostrom (1990) points out that institutions to overcome the TOC in fisheries in Turkey, Nova Scotia, and Sri Lanka have failed (Ostrom 1990).  Anderson (1990) talks about the overfishing of stocks in the west Malaysian fishery concomitant with rampant attempted fishing.  Lund (2001) highlights the loss of wildlife in the United States in the late 19th century.  Gibson, McKean, and Ostrom (2000) discuss the problems that arise when individual entities treat forests as private goods, ignoring the implications of collective welfare.  Breckenridge (1992) also talks about the problem of forest devastation.

Daniels (2007) also quotes a US court decision [Natural Resources Defence Council v. Costle, 568 F.2d 1369, 1378 (D.C. Cir. 1977)] ruling that the “primary purpose of the effluent limitations and guidelines was to provide uniformity among the federal and state jurisdictions enforcing the NPDES program and prevent the ‘Tragedy of the Commons’ that might result if jurisdictions can compete for industry and development by providing more liberal limitations than their neighboring states.”  There are other interesting works too.  Malm (1999) shows how “a rapid process of modernization, in combination with urbanisation and population growth, have resulted in a breakdown of the traditional marine tenure systems and an over-exploitation of marine organisms”.   His comments on legal institutions – that also brings out the perennial conflict between tradition and modernity - are noteworthy.  “Laws instituted via a modern constitution do not necessarily have to mean that people – as in Tonga – exploit resources that have traditionally belonged to other communities. Within Oceania there is an entire spectrum from commons with restricted entry to totally open access, but where in all cases the rules of local resource management are respected. The divergence between these traditional and modern systems of legal arrangements and forms of resource use is a crucial subject for future research. While I have demonstrated the way in which new accumulative strategies correlate with the move toward over-exploitation, the larger process of change is only poorly understood. Comparative studies need to be made and could, in combination with the Tongan case, be valuable for exploring the historical processes and their implications for the future. Such studies could provide us not only with important insights into the development of ethnoecological systems, but also with the kind of knowledge that could be the basis of a mariculture, a sustainable use of organisms that have belonged to the practical-cultural domain of female nearshore activities.” (ibid)
Culture is another avenue where modernity may be at odds with tradition.  Some researchers are indeed aware how culture could affect – and destroy – the value of commons.  “Like Hardin (1968), most Westerners have shown a preference for only two types of property rights – private property and state property – while often treating common property as synonymous with open access and largely dismissing it as a means of managing resources even though it may offer the best prospect for optimal conservation and management” (Tisdell and Roy 1997: 32).  “What Hardin did not mention either was that while a number of examples support his argument concerning degradation due to the inability to regulate access to resources held as open ones, the tragedy in many cases occurred only after existing communal land or marine tenure systems had been transformed, weakened or destroyed as a result of processes following culture contact.  This, in its turn, was an effect of the West European expansion and the emergent world system” (ibid).

The above observation is not merely one about culture, but also, perhaps tangentially, about cultural domination.  Fortunately, the interaction between a dominating “environmental culture” (culture of dealing with the environment and nature) and a submissive one has not escaped the attention of researchers.  The following observation by Glasson (2010) is a case in point.  “Similarly, marginalized indigenous cultures in Malawi, Africa share common lands with the dominant European landowners but have distinctly different environmental narratives. Although indigenous ways of living with nature contribute to the sustainability of the environment and culture, African funds of knowledge are conspicuously absent from the Eurocentric school science curriculum. In contrast, examples of experiential learning and recent curriculum development efforts in sustainability science in Malawi are inclusive of indigenous knowledge and practices and are essential for revitalizing the shared commons.”  The same feeling are echoed when researchers elsewhere reckon that “in both the forestry and ecotourism cases, one of the cross-cutting themes that emerge is the challenge for enterprise managers to be sensitive to local values, and to ensure that the operation of the enterprise is consistent with the core cultural values of the membership” (Berkes and Davidson-Hunt 2010).
That communication can improve the overall outcome has also been documented. Ostrom, Gardner, and Walker (1994) report that, when subjects have even one and only one opportunity to communicate, the average net yield went up to 55% from 21% that was obtained without this opportunity.  Sally (1995) also finds that communication raises cooperation by about 40-45% depending on whether it is a one-shot game or repeated one.  It should be noted here that “communication” can be quite varied in nature: sometimes, people talk to each other face to face or remotely via post or computer and, at other times, they do not at all talk but merely recognize the presence of the other party.  Falk, Fehr, and Fischbacher (2001) try to explain the logic behind the puzzling empirical findings of Walker, Gardner, and Ostrom (1990) and Ostrom, Walker, and Gardner (1992) that merely allowing for communication – which, in fact, could be nonbinding - increases cooperative behavior and avoids the “tragedy of commons” predicted by Hardin (1968), which, of course, has been challenged by many researchers, most notably Ostrom (1990), who later bagged the “Nobel Prize” in Economics for her work.

The following words from Hardin (1968) does highlight that changing cultures can lead to destruction of commons.  “The National Parks present another instance of the working out of the tragedy of the commons . . . they are open to all, without limit . . . . The values that visitors seek in the parks are steadily eroded.  Plainly, we must soon cease to treat the parks as commons or they will be of no value to anyone.”  But, there is no structured model here to highlight how the changing culture leads to destruction.  In fact, to our knowledge, there is no theoretical model to capture how the value of a commons can be destroyed due to the invasion on the local culture by an external communications-culture that is less efficient in communicating with nature.  “Communicating with the nature” is taken here to be a culture-specific attribute in which locals – possibly people belonging to a specific tribe – are much better than external entities like corporations.  When a corporation enters such a commons with business investments, its focus naturally gets fixed on maximizing its net wealth.  When it recognizes that it can get more out of the commons the closer it can align the commons-culture to its own, it indulges in imposing its culture on the commons.  That, however, leads to a change in commons-culture for the worse, destroying the commons-value in the process.  The firm may be inferior in “communicating with nature” compared to the locals, but, without external constraints, it has no motivation whatsoever not to engage in the above-mentioned wealth-maximizing, but (commons-)value-destroying, strategies.  Incentive structures can be put in place by the government to dissuade corporations from engaging in such sub-optimal strategies, unless side-payments by the corporation to the government authorities is offset by the wealth-gains from the commons.  Though, at the macro level, the model presented here yields quite commonsensical implications and hypotheses, its structure allows us to understand the causal issues – the drivers of the outcome - at the micro-level towards drawing regulatory and policy implications, an aspect that, of course, has to be tackled more fully in future research.
THE THEORETICAL MODEL
Let us assume that there is a commons (common property resources) with, say, mineral reserve, which has a certain value.  This value comes not only from the value of its resources, but also from the value of its rich biodiversity and ecology.  This value is sustained by the local tribes through a unique way in which they communicate with the commons (or, nature, to be more specific).  A firm wants to enter the area to exploit the mines.  It does not communicate with nature, but can communicate with the locals.  The firm’s culture, however, is overpowering one; it tries to exert pressure on the locals to change the way they communicate with the nature and the commons by selling them dreams (promising big money, well-paid jobs, or a supposedly better life).  Some locals get attracted by this offer and change; others do not get too impressed, but continue to stay there sticking to their culture, which becomes the minority culture soon; still others do not change and prefer to quit instead of becoming second-class citizens.
Let us denote the numerical values of the local culture – we may call it the “culturality” - as C and that of the corporate culture as C’, with C’ quite different from C.   One way to visualize this is to think of Cs as the competence level in communicating with nature and realize that C > C’.  The (average) commons-culture then is given as follows: C* =  C + ’ C’, where ’ = 1 – . 
Here,  depends not only on the frequency (F) of the culture (that is, the proportion of population belonging to that culture) which keeps changing, but also on the imposingness (I) of the culture, which is exogenously given and, therefore, does not change in the short-run (or, “rigid” in the short-run, though can be flexible in the long-run).  As stated above, initially, F > F’ (as initial F’ = 0), but, as per our assumption, I’ > I, since the firm has an overpowering communication-culture.  We can now represent  in an equation form as follows.

 = F I / (F I + F’ I’)
(1)
Similarly, we can define ’ as follows.

’ = F’ x I’ / (F I + F’ I’)
(2)
The (average) commons culture – the weighted average of various culturalities in the commons – then can be defined as the following.

C* = (F I C + F’ I’ C’) / (F I + F’ I’)
(3)
A culture’s culture-gap or “cultural distance” – its distance from the above-cited (average) commons culture - is denoted as D or D’.  So, D = C – C* and D’ = C’ – C*.    Thus, before the entry of the corporation to the commons, D = 0, since  = 1, implying that C* = C.   At that point, D’ = C’ – C* = C’ - C.  As the corporation makes headway into the commons, ’ increases, taking C* closer to C’ and reducing the firm’s cultural distance; at the same time,  falls and D increases.  
We can verify that D can be expressed as follows.
D = C – C* = C –  C – (1-) C’ = (1 – ) (C – C’)
(4)
This implies the following.
D = ’ (C – C’)
(5)
Similarly, we get the following expression for corporation’s cultural-distance from the commons-culture.
D’ = C’ – C* =  (C’ – C)
(6)
We should reckon that, since D’ is always negative, a reduction in the cultural-distance for the corporation would reflect in an increase in D’.  

Now, wealth of a group is measured by the value of the commons to the group, which is a function of its distance from the average culture and the value of the commons.  So, 
W = g (V*, D)
(7)
where g is a linear or non-linear function, D is the above-cited distance from the average culture, and V* the value of the commons, which increases with C* [that is, V* = f(C*), where f is a positive and monotonic function that may be linear or non-linear].  Since C has the best communication with nature, it is easy to see that, higher the w, the higher is the V*.  In fact, before the entry of the corporation,  = 1 and D = 0; at this point, C* = C and corresponding V* = Vmax, the highest value V* can achieve.  Higher V* bestows higher wealth on both groups; so, from that perspective, both groups would want V* to be as high as possible, every other thing remaining unchanged.  

But, other things do not remain unchanged, and that is where the conflict comes.  An increase in w’ reduces the firm’s cultural-distance but increases D.  As per our assumption, the group whose culture is closer to that of the commons (the average culture) - that is, the group having lower cultural distance - reaps higher benefit from an increase in commons value.  Thus, taking g to be a linear function, W may be represented as follows
W =  V* -  D
(8)
Here  measures the marginal increase in wealth of the group with a unit increase in the commons’s value, and  measures the increase in wealth of the group with a unit decrease in the distance of the group-culture from the average culture.  We should note that  > 0 and  > 0.
As stated above, as the imposing culture C’ keeps imposing itself on C, gradually  increases; as a result, C* keeps falling and getting closer to C’, reducing D in the process too.  V* also falls at the same time.  Since 
W’ = ’ V* + ’ D’
(9)
(with ’> 0, and ’ > 0), net change in W’ depends on the relative changes in V* and D’.  
IMPLICATIONS OF THE MODEL
We assume that the corporation maximizes its total net wealth, W’ – I’ (where I’ is the fixed amount invested by it), by making as much penetration to the commons (that is, increasing ’ or reducing ) as is optimal.

Now, based on the above description, we can express the total net wealth of the firm as follows.
W’ – I = ’ f(C*) + ’  (C’ – C) – I’
(10)
Then, maximizing net total wealth with respect to  (it is equivalent to maximizing with respect to ’, since  = 1 – ’) yields the following FOC (first order condition).
’ (∂f / ∂C*) (C – C’) + ’ (C’ – C) = 0
(11)
which simplifies to 
(C – C’) [’ (∂f / ∂C*) – ’] = 0
(12)
Since C ≠ C’, at the maxima, the condition boils down to the following.
’ (∂f / ∂C*) = ’
(13)
Note that the LHS of Eq. 13 has two terms, the second term being the decrease in V* as C* falls and the first being the decrease in the value of the stake of thee firm in the commons due to a fall in the commons-value, V*.  So, the LHS represents the reduction in the value of the stake of the corporation in the commons due to a reduction in the average-culture which emanates from a reduction in  (or a corresponding increase in ’).  The RHS in the above equation represents the increase in the wealth of the corporation due to a reduction in D’.  Thus, the FOC says that the firm, which creeps into the commons by increasing ’ (or reducing , stops its proliferation at that point where the marginal increase in its wealth due to reduction in its cultural-distance is exactly offset by the marginal decrease in its wealth due to a decrease in the commons-value.
Now, differentiating LHS of Eq. 12 with respect to , we obtain the SOC (second order condition) as follows.

(C – C’)2 ’ (∂2f / ∂C*2) < 0
(14)
Since (C – C’)2 is positive and so is ’, the above equation implies that (∂2f / ∂C*2) < 0, that is, as the average-culture of the commons, C*, increases/falls, the value of the commons, V*, increases/decreases at a falling/increasing rate.  We know that C* is bounded within C and C’; therefore, V* is bounded within f(C) at the upper-limit and f(C’) at the lower-limit.  As the FOC above shows, the optimal C* chosen by C’ is at that point where 
f’(C*) = ’ / ’
(15)
where f’(C*) and (∂f / ∂C*) denote the same thing.
The above analysis lends itself to some simple hypotheses regarding the behavior of the corporation.  

Hypothesis – 1:  Everything else given, the more the corporation gains from an increase in the value of the commons, the less likely it is to destroy the commons.

The more the corporation gains from an increase in the value of the commons, the higher is '.   That means, in the light of Eq. 15 that, given a ’, f’(C*) would be lower.  Given that there is diminishing marginal return to C* (that is, as C* goes up, V* goes up at a decreasing rate), low f’(C*) would be realized at a point where C* is quite high or where the penetration of C’ culture into the commons is not very deep.  Since V* varies directly with C*, a higher C* would lead to a higher V*.
Hypothesis – 2:  Everything else given, the less the corporation gains from a decrease in the cultural distance, the less likely it is to impose its culture on the commons and destroy it.

The less the firm gains from reducing the distance of its culture from the commons-culture, the less incentive it would have to impose it culture on the commons.  This would preserve the commons-culture closer to the initial level, which would lead to a relatively higher value of the commons.  This can be verified by looking at Eq. 15.  Given any ’, the lower the ’, the lower would be f’(C*).  As explained above, the lower the f’(C*), the higher would be C* and the corresponding V*.

EXTENSIONS OF THE MODEL
Some of the above implications yield because the above model does incorporate the situation similar to the one where the corporation’s action increases the value of its stake in the commons while the commons value itself falls.  Generally, we bring in this “moral hazard” or agency problem to conceive of the commons-value as consisting of two parts: value to the corporation and the value to the locals (or the society at large, excluding the corporation).  Then, the classic corporate-finance model where the equity-holding managers sometimes invest in projects that increases the equity value but drives down the firm value can be applied as can be the other situation where the equity-holding managers forego an investment opportunity that would have increased the firm value while pulling down the equity-value.  In both cases, the locals or the society-at-large can be viewed as the bondholders and the firm as the equity-holder (though, in reality, the locals are the true equity-holders in the commons, albeit with a very long-term and sustainable stake).

There are other ways to capture the above scenario than the one presented in the foregoing section.  We can do that by representing the wealth function of the company in a multiplicative way.  To do this, let us posit that the firm captures or extracts a given proportion of the commons-value, which changes as the firm’s invasive penetration into the commons changes.  This proportion depends, of course, directly on the amount the firm invests in the commons, I’.  It also depends on the cultural-distance between the commons-culture and the corporation-culture; the lower the distance (the higher the D’, which is always negative), the higher is the proportion that the firm manages to capture. Let us now denote  as the proportion of commons-value that the firm can extract.  Thus,  may be viewed as the Value Extraction Ratio (VER).  Naturally, it would depend upon the amount the firm invests, I’, as well as, per our assumption, the cultural-distance, D’.

So, representing W’, the wealth of the corporation, as  V*, the net-wealth of the corporation can be written as follows.

(D’, I’) V* - I = (D’, I’) f(C*) – I’
(16)

This would lead to the following FOC.

(∂ / ∂D’) (∂D’ / ∂) f(C*) + (D’, I’) (∂f / ∂C*) (∂C* / ∂) = 0
=> (∂ / ∂D’) (C’ - C) f(C*) + (D’, I’) (∂f / ∂C*) (C – C’) = 0

=> (∂ / ∂D’) (C’ - C) f(C*) - (D’, I’) (∂f / ∂C*) (C’ – C) = 0

=> (∂ / ∂D’) f(C*) = (D’, I’) (∂f / ∂C*), as (C’ – C) is common to both sides and we know that C’ – C ≠ 0
=> (∂ / ∂D’) / (D’, I’) = (∂f / ∂C*) / f(C*)
(17)
This says that, at the optimal point for the corporation, the percentage change in the VER due to a unit change in the cultural-distance equals the percentage change in the commons-value due to a unit change in the commons-culture.  As we know, when the corporation penetrates further and further into the commons, the commons-culture falls in value, driving down the commons-value.  But, at the same time, the commons-culture gets more aligned to the corporation-culture, allowing the firm to extract a larger proportion of the commons-value.  The firm stops when it finds that this increase is exactly offset by the fall in the commons-value.
It is therefore easy to see here that, all else equal, if the contribution of the cultural-distance to value-extraction is higher – implying that the LHS of Eq. 17 is higher – the corporation would stop when (∂f / ∂C*) is higher, which implies that C* is quite low.  This would necessitate that the firm makes deeper penetration.  So, the firm would not mind driving down the commons-value by making a deep penetration if that would allow it to extract its “pound of flesh” from the commons.  On the other hand, the higher the firm gains from an increase in the commons-value – that is, higher the  - the less it would destroy the commons-value.  To see that, we can note that, all else equal, a higher  makes the LHS of Eq. 17 lower and thus the RHS too.  Low RHS is achieved at a low ∂f / ∂C* or high C* and corresponding high V*.  Thus, the more a firm has invested in the commons (higher I’), then, everything else given, the more it would try to preserve the commons-value, since  is higher in this case.
The above analysis also lends itself to analyzing the firm’s dynamic behavior.  Initially, the firm starts at a high cultural-distance and low .  As the firm penetrates the commons and reduces the cultural-distance (meaning an increase in D’),  also increases, though V* falls simultaneously.  What happens to W’ depends upon the relative changes in  and V*.  Anyway, as the  increases, the firm’s incentive to preserve the commons-value increases, as shown above.  So, the firm does not destroy the commons as much as it would have in the absence of such pressures.
In the foregoing analysis, poor outcomes take place when the firm does not gain much from an increase in commons value or gains a lot from reducing its cultural-distance.  In this case, the government has to come up with incentive structures so that the firm does not find this to be the case.  One way to do this is to bring in systems or structures – through contracts or otherwise –, so that the firm finds its stake in the commons take a big dip if the commons value plunges; this can be done by, say, an environmental audit of the commons and imposing penalty on the firm for value reduction or environmental degradation of the commons.  Alternatively, to make it costly for the firm to impose its culture on the commons, an incentive may be given to the locals to preserve their culture and rewarding them after a “socio cultural” audit.  But, if the firm finds that it can bypass or violate – or, still better, stop promulgation of – such structures (laws or whatever) at a cost lower than its gains derived from the commons in the absence of such constraints, it would ensure that it achieves a relatively “unconstrained” optimal where its wealth is reduced from the fully constrained point only by the side-payments (which have to be lower than the reduction in its wealth-gain in the presence of active constraints).

Thus far, we have not modeled resistance (by local people to the imposition of the corporate communication-culture on the commons).  One way to bring this in is to realize that resistance may lead to a lower ∂ / ∂D’.  Then, it would make the LHS of Eq. 17 higher and thereby, as argued above, C*, and also corresponding V*, higher.  This would also mean that the firm would not strive to penetrate the commons as much as it would have without resistance.  Similarly, the regulators can levy a tax on extracted-value which would make ∂ / ∂D’ lower and, all else equal, V* higher.

There are other aspects that need to be brought in.  Having realized how it would choose the optimal level of penetration, the firm should initially – even before making inroads to the commons - decide how much it would invest.  So, we can make I’ endogenous; it has been thus far taken as an exogenous variable.  It is easy to infer from Eq. 16 that, at the optimal I’, the following FOC should hold.

(∂ / ∂I’) = 1 / V*
(18)

So, the higher the corporation expects the optimal (from its perspective) V* to be, the lower would be the RHS of Eq. 18.  That would mean a lower ∂ / ∂I’.  If we believe that  increases with I’ at a decreasing rate, then a low ∂ / ∂I’ would imply a high I’.  Thus, the higher the firm expects the ultimate – after its penetration - commons-value to be, the more it would be willing to invest in the commons.  Note that, throughout, we have assumed that the investment does not contribute anything per se in terms of commons-value or cash flow or wealth, but only determines the fraction of value that the firm can capture.
Above, we have not at all focused on the objective-function of the locals, though we briefly talked about it and also about their resistance and that too somewhat like an exogenous event.  It would be nice to model their objective-function and endogenize the “level” of resistance.  In a richer dynamic set-up, possibly in a repeated or sequential game setting, the firm would anticipate the level of resistance and decide whether at all to try to penetrate the commons or not.  It would not be difficult to imagine circumstances in which the firm would not penetrate the commons, whose value would remain untouched by external invasion.
A GAME-THEORETIC REPRESENTATION

Non-Cooperative (Negative-Sum) Game

An External Entity (EE) tries to raid a region full of natural resources which have high values.  It either a) Adapts to the local culture and cohabitates peacefully, which gives it only an equal share in the total value generated by the natural resources in the region or b) tries to Change it by imposing its culture on the Local Populace (LP), which helps it capture a higher fraction of the total value generated.  LP either a) Accepts the presence and the action of the EE or b) Resist EE’s presence and action.  Resistance reduces the payoff of the EE by 30% (to 70% of their unperturbed payoff) and the total payoff (to EE and LP combined) by 25% from the unperturbed total of 40.

Here is how the payoff matrix looks (the first entry is the payoff to the EE, the second to the LP).

	External Entity / Locals
	Accept
	Resist

	Adapt
	20, 20
	14, 16

	Change
	30, 10
	21, 9


So, the NE is C-A (Change-Accept), giving 30, 10.  If we make the game sequential, making the EE move first and then LP respond, 30, 10 would still be the NE with EE trying to Change the local culture and LP accepting it.

Sequential Game






     (Try to) Change
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So, knowing how the LP would counter, EE would optimally choose Change, since that gives them a payoff of 30 vis-á-vis 20 under Adapt.  Thus, C-A is also the equilibrium here.

Zero-Sum Game

Here we assume that Resistance does not reduce total payoff; instead, it gives the LP a higher payoff than Acceptance.

	External Entity / Locals
	Accept
	Resist

	Adapt
	0, 0
	<0, >0

	Change
	>0, <0
	0, 0


The saddle-point or maxmin equilibrium here is C-R (Change-Resist) giving a (0, 0) payoff and thus bringing back hard-fought equity.  Interestingly, the payoffs here are indistinguishable from the A-A (Adapt - Accept) situation, which cannot however be the NE, as, here, each party would have incentive to defect to the alternative strategy.

Even if the detailed payoffs are as follows, C-R would still be the equilibrium.

	External Entity / Locals
	Accept
	Resist

	Adapt
	20, 20
	15, 25

	Change
	25, 15
	20, 20


CONCLUSION
In this paper, we show how a dominating corporate culture that invades a commons – especially a naturally endowed one – can destroy the overall commons value by making the commons-culture – especially the ability of its inhabitants to communicate with nature – drift away from the optimal one.  It is incentive-compatible for the corporation to indulge in such a strategy as long as its own net-wealth increases.  We also show that proper incentives may exist for the firm to reduce or eliminate such an intention.  Even resistance by the locals can realign the objective-function of the firm so as to push it more towards commons-value maximization rather than own-wealth maximization.
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