


management of the CPR and failure to enforce individual property rights alter divis ion. In this case, 

incentives to manage the resource for sustained use are missing, and there is both under-provision of 

services for maintenance and over-extraction from the resource, leading to degradation and depletion, the 

well-known "tragedy of the commons." 6 

Recent contributors to the N e w Institutional Economics of property rights have attempted to 

identify conditions under which the C P R option was eventually chosen over the divis ion option. 7 There are 

basically four situations that can lead to this outcome. The first is when there are high-expected benefits 

from keeping the land in C P R as opposed to dividing it into individual plots. These advantages derive from 

economies of scale in production, geographical risk spreading over large areas, and benefits of maintaining 

the land in common as the basis for community life, which provides, in turn, other advantages such as 

information sharing, mutual insurance, and political clout. 8 The second is when the community is able to 

maintain a low-cost governance structure and effective cooperative relations among members. F rom the 

logic of collective action, 9 we know that this is related to structural characteristics of the resource, the 

community, and the context where cooperation occurs; and there has been some empirical work to quantify 

the relative importance of these determinants of cooperation). 1 0 The third is when the high costs of 

privatizing overwhelm the expected gains. This is the case when the costs of negotiating division and of 

enforcing individual property rights are too high. Finally, there are situations where concerns with unequal 

gains from privatization, and lack of commitment devices to make credible that compensations w i l l be paid 

to compensate for unequal gains, prevent mobil iz ing support in favor of d i v i s i o n . " ' 1 2 D i v i s i o n may thus be 

opposed by those currently making greater use of the C P R (for instance large livestock owners) or by those 

who fear low allocations when division wi l l occur. Hence, there are many reasons why the C P R option 

may be chosen over division in spite of population pressure and market development. These C P R s are 

sometimes well managed, but more often over-exploited and poorly maintained, continuing to exist as a 

dysfunctional institution blocked from further evolution along the lines predicted by Boserup. 1 3 

M u c h of the empirical evidence in support of these evolutionary paths is qualitative because we 

rarely have a sufficiently large number of observations on the institution being transformed to engage in 

statistical analysis. North, Wade, and Ostrom, for instance, provide us with fascinating case studies of how 

particular communities have responded to the pressures of increasing resource scarcity and increasing value 



of the resource, inducing transformation of property rights.14 Only recently have Otsuka and Place 

conducted systematic empirical studies in seven countries to identify quantitatively the role of different 

factors explaining the privatization of communal tenures.15 They find that population pressure (rising land 

scarcity) has been the main determinant of privatization of land rights. 

In this paper, we turn to Mex ico ' s recent experience with re-crafting property rights over its 

extensive C P R s as a unique opportunity to analyze in great detail, both qualitatively and quantitatively, the 

determinants of the endogenous evolution of land rights. In that country, the peasant-led revolution of 

1910 resulted in an extensive process of land reform that distributed half of the nation's agricultural land to 

29,162 peasant communities called ejidos. Members of these communities (called ejidatarios) received 

access to an individual land parcel, principally cultivated in crops, and to land held in common property, 

mostly kept in pastures and forests. In ejidos where agriculture is practiced as shifting cultivation, all land 

is often held communally. 

The legislation that created the ejidos severely constrained the ejidatarios' property rights over 

land. This is not surprising since the overriding objective of the land reform was to avoid recurrence of 

peasant-led uprisings). 1 6 Land transactions involving individual parcels were prohibited: no rental and 

sales were allowed. It was illegal to divide common property areas into individual plots. Membership in 

the ejido was also tightly controlled. A n y request for the incorporation of new members had to be 

submitted to the Agrarian Reform Agency, which had the policy of curbing membership expansion to avoid 

reducing the land area per member and the potential return of revolutionary demands for land. The same 

goal was behind the restriction imposed on ejidatarios to bequeath their individual land parcel and their 

right to the commons to a single descendant. As a consequence of this restriction, the village in an ejido 

typically contains many non-members, mainly the non-heir sons and daughters of members with no rights 

of access to ejido l and . 1 7 

The 1992 constitutional reform of property rights gave ejidos the freedom of reallocating land 

between common property and individual parcels, as well as of incorporating new members, provided 

specific procedures were followed. The land certification program Procede (National Certification Program 

of Ejido Rights and Urban Lots) initiated in 1994 provided the means to implement these changes. A new 

agency, the Agrar ian Attorney's Office, led the certification effort through organizing introductory 



meetings, providing guidance during the required assemblies, and helping in the process of defining and 

registering individual plots. Whi le not free from struggles and confrontations as can be expected from 

changes in rules governing the commons, the process was remarkably transparent and democratic due to 

rules imposed by Procede. 1 8 Such rules required a majority vote to initiate the program, active role of a 

commission of the assembly in the identification of individual parcels, public posting of land assignments 

to accommodate disagreements, signed recognition of boundaries by owners of lands surrounding the ejido, 

and majority approval (with a 75% quorum) of the revised property rights needed for the Agrarian Land 

Registry to issue certificates. This sudden reform of property rights in Mex ico gives us an exceptional 

observatory of the endogenous process of preservation or division of CPRs , and incorporation or not of new 

members in the community. 

It is this endogenous process of division and incorporation that we analyze in this paper. 

Specifically, we want to: (1) identify the factors explaining community decisions over changes in property 

rights (division and incorporation), discriminating in particular among different hypotheses advanced in the 

literature; and (2) follow the implications of endogenous changes in property rights over individual access 

to land, and how they affect poverty and inequality. We use for this purpose a nation-wide panel of ejidos 

and ejidatarios conducted by the Agrarian Reform Agency, the University of California at Berkeley, and 

the World Bank. The first survey was done in 1994 before implementation of Procede. By the time of the 

second survey in 1997, nearly two-thirds of the ejidos had at least initiated the land certification program. 

The surveys give us information about changes in property rights (division) and in membership 

(incorporation) at the ejido level, and also about changes in household-level land endowments within the 

ejidos surveyed. In-depth case studies of ejidos were also conducted in 1999 to understand the motivations 

for a community in deciding to divide and incorporate or not, and to whom to allocate additional land. 

The remainder of the article is organized as follows. In Section II, we use the literature on 

enclosure of the commons to derive a number of hypotheses for the specification of the empirical analysis 

of division and incorporation, and in Section III, we use case studies conducted in 12 ejidos to understand 

causalities in the changes observed. In Section I V , we present the results from the ejido-level empirical 

analysis of the decisions to divide and incorporate; in Section V, we analyze the determinants of changes in 



land endowments at the household level to derive implications for poverty and inequality; and we extract 

conclusions in Section V I . 

II. Hypotheses on the Determinants of Division and Incorporation 

The literature review in Section I of the paper gives us a number of hypotheses to structure the analysis of 

the decision to divide the commons. This literature does not consider the problem of incorporation since 

membership rights in communities are usually acquired by birth and consequently are not an endogenous 

choice. Membership determined by democratic vote is specific to property rights in the ejido and to rules 

under the Procede program. For that decision, hypotheses consequently need to derive from the historical 

specificity of the ejido and from the case studies. 

A. Decision to Divide 

The literature on the decision to divide gives us three analytical categories: Boserup and the rising costs of 

externalities, the opportunity cost of dividing, and the risks and cost associated with division. 

Boserup: scarcity and value. Fol lowing this approach, two categories of variables that induce 

division of C P R in individual tenures are: 

(i) Land scarcity: This is reflected by the amount of communal land available per member. 

(ii) Value of the resource: This is reflected by the yield potential of the land that can be converted 

in individual tenures and by the degree of market integration. 

Opportunity cost of division: quality of cooperation. Different communities have vastly different 

abilities to cooperate and collectively manage their C P R s . When the quality of governance is high, C P R s 

are better managed and C P R land is more profitable, increasing the opportunity cost of dividing the land. 

Hence, ejidos with greater ability to cooperate are more inclined to refrain from dividing the commons in 

individual tenures. 1 9 

Risks and costs of division. If the current distribution of economic benefits from use of the 

commons is highly unequal, dividing the commons may be seen as a way of redistributing opportunities 

toward greater equality. This would be the case when livestock ownership is highly unequally distributed 

across community members and when median voters in assemblies consequently feel cheated in how C P R s 

are used. By contrast, as pointed out by Baland and Platteau, high inequality in economic power may signal 



risks in agreeing on distribution resulting in unequal benefits, blocking the possibility of moving forward 

with distribution of the commons. 2 0 H igh inequality in current use (livestock ownership) would 

consequently create incentives for division, while high inequality in economic power (individual 

landownership) would deter division. Larger communities may also have higher costs of decision making 

in changing property rights and, thus, reduce d iv is ion . 2 1 

B. Decision to Incorporate 

This decision is specific to the nature of property rights in the Mexican ejido and to the restrictive rules of 

incorporation that prevailed before the reforms. 

Population pressure on those with rights. The principal determinant in deciding to incorporate 

new members is the population pressure on those currently with rights of access. This pressure originates 

from the sons and daughters of ejidatarios and from migrants to the community who could not be 

incorporated under the restrictive rules of admission that prevailed before the 1992 reforms. Clearly, the 

special affective relation between members and non-members is a strong determinant of incorporation in 

spite of the negative externalities they may impose on current members. 2 2 This pressure is represented by 

the number of households in the community that do not have ejidatario rights relative to the number of 

ejidatarios. 

Abundance of common land. N e w members must receive an individual parcel of land and access 

to their share of the remaining land in C P R . The area of common land per member before incorporation is 

thus an indicator of the ease of incorporating new members. In particular, greater abundance of common 

land results in a lower negative externality on current users created by one additional member. 

Abundance of private land. N e w members can also be incorporated by gaining access to part of 

the land held by a current member, either through sale or gift, and then asking the assembly to be accepted 

as full members. The larger the land parcels held by current members, the more l ike ly this form of 

incorporation w i l l occur. When the sale is ratified by the assembly, the new members acquire ejidatario 

status and also gain access to their shares of C P R land. If the assembly chooses not to accept them as 

ejidatarios, they can keep the land as posesionarios, but they cannot vote in assembly meetings and have 

no rights over the commons. 



C. Legal Opportunity to Divide and Incorporate 

The opportunities to divide and to incorporate were given by the Procede program. By 1997, 62% of the 

communities were in progress or had completed certification of land rights to ejidatarios and 87% had held 

a first meeting with Procede officials. In all cases, however, given that Procede began in 1994, ejidos were 

informed of the incoming reforms and could take autonomous initiatives in dividing the commons, to be 

later ratified by Procede. In some cases, conflicts over the ejido's external boundaries implied delays in 

dividing the commons, as allocated lands could subsequently be challenged by outsiders. 

D. Implications for Poverty and Inequality 

Initial allocation of individual parcels was egalitarian among members of the ejido. After this, however, 

decades of internal exercise of influence in encroaching on the commons and informal land transactions 

resulted in inequalities. Certification of land parcels and opportunities to divide and incorporate under 

Procede could be used to amplify, ratify, or compensate for inequalities. Under the traditional view that 

market forces are inequalizing while government (in this case the ejido assembly) interventions can be 

equalizing, certification under the transparent and democratic approach imposed by Procede rules and 

procedures could be both poverty reducing (access to land for the poor) and equalizing (access to more land 

for those with smaller endowments). 

We use these categories to organize the analysis of the decisions to divide and incorporate both the 

case studies and the ejido-level survey data. Because the two decisions are related, a reduced form analysis 

o f these two decisions w i l l , in the end, rely on the hypotheses advanced for both decisions. 

III. Case Studies of Responses to Procede23 

There is richness in information from case studies that cannot be equaled by the information contained in 

survey data. This richness of details does not, of course, aggregate into global patterns. Survey data are 

needed for this purpose. Consequently, we proceed sequentially in using these two levels of information: 

case studies to extract insights about processes and survey data to confirm the significance of these 

processes. 

Twelve case studies were conducted between 1997 and 1999 in ejidos located in the states of 

Yucatan, Tabasco, Campeche, San Luis Potosi, and Zacatecas. From the wealth of information provided 



by the case studies, we only report here information that (1) helps us set up hypotheses for the empirical 

analyses of the decisions to divide, incorporate, and equalize and (2) provide us with interpretations of 

motivations and causalities involved. The ejidos selected all went through the Procede program. Table 1 

gives a summary of the results. 

A. Boserup: Scarcity and Value 

Land scarcity in communal ejidos. Case studies show that the logic of dividing and incorporating takes on 

special aspects in communal ejidos. In these ejidos, 100% of the land was in common property. In the 

three communal ejidos analyzed, common property land was used by community members for subsistence 

shifting cultivation. The cooperation mechanisms embedded in local traditions have regulated land use and 

maintained high soil fertility for as long as land was abundant enough to keep long rotation cycles. This is 

still the situation in Yaxcaba and San Pedro Yaxcaba where land is abundant. In these communal ejidos, the 

tradition is that all children of ejidatario households are incorporated as members as soon as they become 

adults. That is, as long as there is unused land. According to the ejidatarios in El Eden, competition for 

the best land plots had shortened the fallow periods, increasing the expectation of gains from switching to 

an individual property rights system. Ris ing land scarcity thus led members of that ejido to vote for 

division of the commons. 

Value of the resource. The quality of common property land, and its consequent potential for 

agricultural use, is important in inducing partial or total division. In Corregidora, the land most suitable for 

growing corn or for establishing cocoa and palm plantations was titled individually. In Plan de Aya la and 

La Manga, division was prompted by the profitability of introducing high yielding forage varieties on good 

quality lands and enclosing the fields. The argument made by ejidatarios was that they wanted to have 

more control over these investments, and thus preferred to make them individually. The partial 

privatization of El Huizache, El Chilar, and Socorro de Dios also support this idea, because it was only the 

best lands that were divided, while the rest was maintained as common property. In San Pedro Yaxcaba, 

even when division was voted down, the main interest in the assembly debates was on divis ion of the few 

high quality areas. 



13. Pressure and Possibility to Incorporate New Members 

Population pressure on those with rights. In table 1, population pressure refers to the number of non-

ejidatario households l iving in the ejido village relative to the number of ejidatarios. In the case of 

Corregidora, members could respond to population pressure by endowing land to the whole younger 

generation of households because the commons were very extensive. This was done as a one-time deal 

under the agreement that any future endowments would have to come from the parents themselves. La 

Manga, on the other hand, despite high population pressure, decided not to add new ejidatarios and divided 

the commons only among the older generation. In Socorro de Dios there is no population pressure because 

the young are long-term migrants. Nevertheless, the commons were divided and allocated in their names. 

The parents expected that this would either give their children reasons to resettle permanently in the ejido 

or that they would become stewards of their children's lands, building up the cattle herds funded with their 

remittances. Thus, while population pressure induces incorporation and division, we also see refusal to 

incorporate in spite of pressure and incorporation without pressure. 

Land abundance and incorporation. The amount of individual property land held by ejidatarios 

favors the incorporation of new members for two reasons: (1) Facing restrictions on how many of their 

children they can bequeath land to, ejidatarios can use the legal loophole of requesting their incorporation 

as new ejidatarios with the sale by selling them part of their individual landholdings at a zero price. (2) For 

outsiders wanting to purchase ejido land, it is easier to be incorporated as new ejidatarios and to use the 

less-restrictive intra-ejido trading regulations, than to undergo the long, costly, and uncertain process of 

taking the land out of the ejido system before purchasing it. In the case of Corregidora, there were 

examples of the first procedure in incorporating members, while Plan de Aya la had cases of the second. 

Individual-to-individual trades have thus occurred through incorporation, which the assemblies preferred 

because it would "strengthen the ejido" instead of weakening its internal links and collective functions. 

These trades are favored by abundance of land in individual parcels. 

C. Risks and Costs of Division: The Role of Inequality 

Cases where regulation of use of common grazing lands was attempted always addressed the two problems 

of overgrazing and unequal use of the commons. The purpose of the proposed regulations was to solve 

simultaneously these two interconnected issues. By fixing the total number of animals that could be 



introduced in the commons, overgrazing was reduced and, thus, each member received an equal quota. 

Those with fewer animals could then trade their quotas with those with an excess of animals. W i t h no 

limits, everyone had the right to put as many animals as desired in the commons, and there was no reason 

for those who grazed more animals to compensate those who had less. 

In none of the cases studied was regulation entirely successful. In Efigenia, regulation was voted 

down while, in the cases of Socorro de Dios and Pozo Hondo, it was approved only to be abandoned at the 

implementation stage. With cooperation failure, we observe that division appears as the main alternative 

for those making little use of the commons. High inequality in livestock ownership thus induces the 

median voter to prefer division. 

One of the reasons ejidatarios gave for the failure to regulate cattle grazing was weak enforcement 

due to traditional reliance on "voluntary" compliance. Either the regulations did not include sanctions, or 

the ejidatarios did not ever expect them to be enforced. With inability to regulate, some ejidos responded 

by changing the size and composition of the decision group, effectively dividing the commons among 

subcoalitions of members. This strategy was used both before the reforms and when legal divis ion was 

effectively blocked by a majority vote in the post-Procede environment. In these cases, the objective of the 

assembly was to create a situation more conducive to cooperation. This is why in Plan de Aya la and Ma la 

Noche, the common property land was divided into sections managed by subgroups. In Plan de Aya la , the 

process of forming subcoalitions following cooperation failure continued until land was completely 

divided, first into extended family units and finally into individual household units. In M a l a Noche, 

subcoalitions persisted despite the possibility of individual division. People interviewed mentioned that the 

large distance between the ejidatario dwellings and the commons made enforcement of individual rights 

too costly. A different reason for subcoalition formation in a post-reform environment occurred in Pozo 

Hondo and Efigenia. There, the parties in favor of division proposed divisions among subcoalitions as the 

second-best solution when their assemblies rejected full individual privatization of the commons. 

D. Equalizing Division 

Because of informal transactions and unequal encroachment, there are differences in land assets among 

members of the same ejido even if initial endowments were egalitarian. In the case of La Manga, division 

of the commons was used to compensate for the existing differences in individual endowments and to 



endow every member with the same amount of land. The same happened in Socorro de Dios, where the 

minority had control over the best quality land in the commons and. claiming it as their own, desperately 

tried to obtain individual titles to it, blocking for months attempts by the majority to proceed with a formal 

and egalitarian division of the commons. In Corregidora and El Eden, the allocation combined assigning 

the plots that had been occupied informally, plus a complement, to make them add up to equal shares. 

The division process entails difficulties in determining the quality of the land each particular 

ejidatarios w i l l receive. When opting for individual titling, the ejido must solve the problem of land 

allocation among its members, which is especially difficult when land quality is heterogeneous and difficult 

to predict. The solution observed in La Manga, Socorro de Dios , and El Eden was to use a lottery system. 

Most of their commons had not been encroached previously and were relatively homogeneous, so a lottery 

system was perceived as a fair way of allocating land of unknown quality. Where land has heterogeneous 

quality that was hard to predict, allocation problems discouraged division, which is what occurred in San 

Pedro Yaxcaba. 

IV. Econometric Analysis of the Decisions to Divide and Incorporate 

A. The Survey Data 

The panel data for the econometric analysis cover 288 ejidos and 1,068 ejidatarios. These communities 

and households were interviewed first in 1994, before the titling program began, and then again in 1997. 

The ejidos and the households within these ejidos were randomly chosen nation-wide in 1994. Only the 

state of Chiapas was excluded from the analysis because of warfare during the time of the 1994 survey. 

The number of households surveyed per ejido is not sufficient to make inferences from them on the rest of 

the members, so the ejido-level analysis only uses information from the corresponding survey. 

B. Importance of Common Property Resources in the Ejido 

Not all ejidos are endowed with commons. In the survey, 181 (63%) of the 288 ejidos have C P R . 

Historically, some ejidos received all their land as commons, while others had a mix of individual and 

common tenure, and others had no C P R . This was based on the inclination of the group that had asked for 

land, on the ideology of the government under which the distribution took place, on the physical 

characteristics of the land, and on the number of people that would form the ejido. The stated objective of 







Value of the resource. The value of the resource is also a Boserupian determinant of the decision to 

divide. We use the lowest yield on parcels individually cultivated in corn as an indicator of the marginal 

value of common land. Historically, mixed tenure ejidos were formed with individual parcels located in 

the best lands for agriculture, leaving the rest in commons. It is, therefore, expected that any expansion of 

agriculture over the commons would generate the low end of the observed yields in parcels. The estimated 

coefficient for the effect of land quality on division is positive, supporting the hypothesis that individual 

property rights emerge where land is more valuable, and this effect comes equally from cases of division 

with and without incorporation. 

Boserup also calls upon the argument of market integration in explaining why the value of the 

resource changes, leading to eventual individualization. We used for this reason distance to the nearest 

urban center as an indicator of market integration. However, it is not significant. 

Pressure and Possibility to Incorporate 

Population pressure on those with rights. Pressure on ejidatarios to incorporate new members is 

proportional to the number of non-ejidatarios in the community relative to the number of ejidatarios. On 

average, this pressure is high, with 1.2 non-ejidatario households for every ejidatario household. A 10% 

increase in non-ejidatario pressure increases the probability of incorporating by 26.6% and of d ividing by 

2.2%. The decomposition of marginal effects shows that the main motivation is incorporation, and that it 

comes both with and without division of the commons (10% and 16.6%, respectively). This pressure to 

divide for incorporation is, however, compensated by a strong reduction in the temptation to divide among 

those that decide not to incorporate (-7.9%). This finding supports the hypothesis suggested by the case 

studies, where the ejidos ' assemblies accept non-ejidatario households belonging to the community as 

members, endowing them with land from the commons. Note that this population pressure is not a 

Boserupian land scarcity argument. It is an institutional problem embedded in the constitution of the ejido 

that was designed to minimize incorporation of new members to avoid division of the land over larger and 

larger numbers of members. El iminat ion of these restrictions, and the legal possibilities of dividing and 

incorporating, was thus the cause of the changes observed where population pressure was high. 

Land abundance in non-communal ejidos. Results show that the larger the C P R endowment per 

member, the higher the probability that some of it wil l be divided into individual plots. Similar ly , higher 



C P R endowments per member allow greater incidence of incorporation of new members. We see, 

however, that there is no division without incorporation, and that division is in response to the desire to 

accommodate new members.' This effect is thus different from the situation considered by Boserup: 2 8 It is 

not greater land scarcity that induces division, but greater abundance that offers opportunities to incorporate 

new members (principally the sons and daughters of ejidatarios), and some of the C P R land is divided to 

provide individual land endowments to these new members. 

Individual land endowment per ejidatario is not important for the decision to divide, but it is 

important for the decision to incorporate new members, which may happen either with or without division 

of the commons. As we have seen in the case studies, incorporation of new members is in part done by 

dividing individual ly held parcels. The larger these are, the more it is possible to fol low this strategy to 

incorporate the sons and daughters of ejidatarios. 

Opportunity Cost, of Division and Incorporation: Quality oj"Cooperation 

The opportunity cost of dividing the land depends on the quality of management of the C P R as determined 

by the level of cooperation in the community. The two indicators of cooperation available in the survey 

are: (1) The presence of regulations that reduce the negative externalities present in common property, 

which in the case of forested ejidos means a forestry organization and, for rangeland ejidos, involves 

regulation on the number of animals. (2) The frequency of assembly meetings held in the past 12 months, 

which acts as an indicator of the quality of cooperation, where a higher frequency of meetings points to 

greater possibilities of enforcing and adjusting the existing coordination mechanisms. Table 2 shows that 

estimated coefficients for the two cooperation indicators are negative. This result supports the hypothesis 

that better cooperation under a common property regime reduces incentives to divide the commons 

(McCarthy, de Janvry, and Sadoulet had found a similar disincentive for individuals to encroach on the 

commons when cooperation is higher). 2 9 

Cooperation (ejido with formal rules) also deters incorporation of new members. Since 

cooperation allows better management of C P R , it is land saving and should thus have favored incorporation 

in the same way as more common land per member favors incorporation. However, cooperation is harder 

to maintain the larger the size of the group. 3 ° As a consequence, when cooperation is strong, the group may 

be wary of incorporating new members that would make sustaining this level of cooperation more difficult. 



Risks and Costs of Division: Inequality and Size of the Group 

The literature review suggested that risks in the process of division affect the decision to privatize. We use 

inequality in land parcels owned (ratio of largest to smallest parcel) to measure the relative economic 

power of ejidatarios and, hence, their unequal abilities to influence the decision to divide. Econometric 

results confirm the suggestion made by Baland and Platteau that inequality deters division (up to a 

maximum inequality of 27.5 when average observed inequality is 6.5). 3 1 Conditional probabilities show 

that the division, which is deterred by higher inequality, is not being pursued for the purpose of 

incorporation. 

Inequality in the size of herds of livestock grazing in the commons (ratio of largest to smallest 

herd) has the opposite effect: higher inequality induces division, with no impact on incorporation, 

confirming what we saw in case studies. The costs in deciding to divide or incorporate can be expected to 

rise with the number of members in an ejido. However, this variable is not significant, neither on division 

nor on incorporation. 

Legal Opportunity to Divide and Incorporate 

The unique feature of the period over which we have panel data is the sudden opportunity given to ejidos 

by the Procede program in privatizing C P R and incorporating new members in the ejido. Econometric 

results show, however, that neither the holding of an initial meeting nor initialization of the certification 

process makes any difference on division and incorporation. This does not mean that Procede was 

inconsequential since 6 1 % of the ejidos with C P R divided and/or incorporated new members during the 

1994-97 period. What it means is that all the communities that wanted to implement these changes had 

already started the process on their own based on information that these changes were now legal and were 

to be ratified by Procede once it would reach the ejido. The certification program was thus massively 

effective during the period, but it cannot be distinguished from other changes that occurred in the 

intervening years. However, neither division nor incorporation could have happened at that scale during 

this period without the discounted effects of the program. 

Conflicts regarding the external limits of the commons reduce the l ikel ihood of division. 

Historical disputes and limited political commitment from the federal government to solve these conflicts 

had nearly 8% of the ejidos with commons under a status of uncertainty about their external limits in 1994. 





Confirming the results obtained by Otsuka and Place in other countries, this decomposition shows 

the importance of Boserupian scarcity and value effects for the Mexican ejido.32 However, it also stresses 

the importance of looking beyond the effects of scarcity and value in explaining the divis ion of C P R s . Of 

great importance from a policy standpoint is the role of cooperation in giving communities an alternative to 

division if there are better options. Indeed, if there are economic and environmental gains from keeping the 

C P R as a unit of management, this result has meaningful policy implications in showing the importance of 

assisting communities to improve their abilities to govern when control over resources is devolved to 

them. 3 3 

E. Incorporation in Ejidos Without Commons 

Ejidos with no commons have also responded to Procede by incorporating new members. The 

presumption, however, is that the decision model for these ejidos is quite different from that of ejidos with 

C P R s , in particular, as many variables pertaining to the common resources cannot enter the model. From 

an independent estimation on the 37 ejidos without commons for which we have complete data, the 

significant factors in inducing incorporation are Procede (which increases the probability of incorporation 

by 45 percentage points), inequality in private land (marginal effect of 4.2 percentage points), population 

pressure from non-ejidatarios (6 percentage points), and the total number of ejidatarios (0.13 percentage 

points). 

To test for this hypothesis, we estimated the decision to incorporate for all ejidos, and found that 

there is no difference in parameters between those with and without C P R , except for two: the intercept and 

average individual land per ejidatario. Ejidos without commons have a 30% higher probability to 

incorporate, and the marginal effect on individual land per ejidatario is an increase in the probability of 

incorporation by 1.8% per additional hectare, compared to 0.86 for ejidos with commons. This last result is 

quite intuitive as incorporation of new members when the ejido does not have any commons relies on the 

possibility of sharing individual plots. Ejidos without C P R thus also responded to Procede by 

incorporating new members, and this all the more that current members had more individual land to share. 

V. Household-Level Analysis 



The household panel shows a large number of ejidatarios (53%) reporting a gain in individual control over 

land between 1994 and 1997, with an average of 2.6 additional hectares (table 4). Before the reforms, 

appropriation of the commons only took place informally. Encroachment through exercise of influence has 

been a prevalent practice in ejidos with commons suitable for agriculture. Access to land can still increase 

in this fashion in ejidos with commons and no formal division. Wi th the reforms, land assets can be 

increased through division of the commons if the assembly approves it. In addition, an ejidatario can now 

purchase individual ejido parcels from fellow members, in addition to buying private land outside the ejido, 

which always was an option. Hence, access to land can also increase even where there are no commons. 

The surveys show noticeable differences in land asset changes between ejidatarios l iving in ejidos 

with commons and those without, and whether or not ejidos with commons engaged in division and 

incorporation during the period. The data in table 4 show that net increases in land assets at the household 

level were more frequent in ejidos with commons (55%) than in ejidos without (43%>), and that the gains in 

land were larger in the first case (2.9 hectares) than in the second (1 hectare). Among ejidos with 

commons, the frequency of gains was highest when there was division without incorporation (63%). 

To complement descriptive statistics, we present in figures 3 non-parametric fits of the relation 

between probability of additional access to land and initial land assets held in 1994 (measured in rainfed 

equivalent hectares) separately for households in ejidos that did not divide, divided and incorporated, and 

divided without incorporation. They show the progressive nature of gains in land in ejidos where there was 

division, especially division without incorporation, with those with less land that are more l ikely to gain 

more. In figure 4, the percentage gain in land assets is fitted against initial land endowments. They also 

show the progressive nature of gains in access to land, particularly when there was division. Gains in land 

were largest when there was division without incorporation. 

The impact of Procede on land inequality differed across ejidos depending on their decisions to 

divide and incorporate. We characterize this using the G i n i coefficient for the size of individual plots in the 

panel of households in 1994 and in 1997. In ejidos where there was no incorporation and no division, the 

G i n i remained constant, equal to 0.54 in 1994 and to 0.53 in 1997. In ejidos where there was incorporation 

without division, plots of land were divided by some to accommodate new entrants, increasing inequality 

from 0.52 in 1994 to 0.56 in 1997. By contrast, when there was division without incorporation, division 



was used to equalize access to land. In these ejidos, the G in i coefficient fell from 0.55 in 1994 to 0.51 in 

1997.34 

In analyzing changes in individual access to land, we want to contrast the role of market forces 

and unregulated exercise of influence (encroachment) to the role of governance codified by Procede in 

reallocating assets (division). The presumption is that market forces and exercise of influence can increase 

inequality and be discriminatory (ejidos that did not divide), while democratic governance can play an anti-

poverty and redistributive role (ejidos that divided). To do this, we analyze separately the ejidos where 

there was no division of the commons (and, hence, where changes in access to land were the product of 

market and influence forces) and the ejidos where there was division of the commons (and, hence, where 

changes in access to land were the outcome of democratic interventions in addition to market forces). 

Changes in a household's land assets are thus expected to depend on household characteristics (the 

natural, human, and physical capital assets it had in 1994 and its demographic and ethnic status); ejido 

characteristics (abundance of common and individual land, quality of cooperation in the management of 

C P R , degree of market integration); and the decisions taken by the ejido about the commons (division) and 

the membership ( incorporation). 3 5 

Table 5 presents the econometric analysis of the changes in land assets held by individual 

households. For the qualitative analysis of changes in land assets, we use both a probit analysis (increase in 

assets or not) and an ordered probit (decrease/no change/increase in assets). Because individual 

observations are bunched in different ejidos, we use a correction for heteroscedasticity due to the clustering 

of errors. For the probit, results with a clustering of errors are similar to a random effects probit (not 

reported). For the quantitative analysis of hectares gained or lost, we use regressions with random or fixed 

ejido effects, reporting the results from fixed effects regression when random effects are rejected. Adding 

treatment for clustering of errors does not change results when random or fixed effects are used (not 

reported). We also use a median regression to mitigate the effect of large outliers that may be due to 

measurement errors. 

Fo l lowing the method proposed by Smith and Blundel l , we conduct tests of statistical exogeneity 

on the ejido-level decisions to divide and incorporate. 3 6 We verify that land inequality, marginal yield, 

cattle inequality, and the number of ejidatarios are valid instruments. The test of residuals shows that we 



cannot reject statistical exogeneity of these two decisions in the household land assets equations. We 

consequently proceed with a sample split based on the observed division of the commons and with the 

observed incorporation of members as an exogenous variable. 

When there was no division of the commons (upper part of table 5), results show that the more 

land an ejidatario had in 1994, the less likely his land is to expand in the fol lowing period: one additional 

initial hectare reduces the probability of gaining land by 0.6% and the quantity of land acquired by 0.86 

hectare. Market forces and exercise of influence are thus mi ld ly progressive. By contrast, being an 

indigenous household, which is very strongly associated with poverty in Mex ico , has a strong negative role, 

reducing the gain in individual area by 6.4 hectare. Finally, the size of common property land increases 

gains in individual land, and this has to occur through encroachment since there was no official division. 

When there is division of common property land (lower part of table 5), the redistributive effect is 

much stronger. The probability of gaining access to land when a household has one less hectare of land 

increases from 0.6 without division to 1.8 with division and, although average gain is not different, median 

gain in hectares is five times larger. Divis ion under democratic governance is thus a strongly equalizing 

process. We saw in the case studies that land certification indeed often had an equalizing objective. At the 

same time, having more capital, such as owning a pickup truck, allows ejidatarios to acquire more land. 

Those that gained the most land were consequently the households with smaller land endowments and 

higher capital assets. 

Despite the fact that the number of adults has an insignificant coefficient, an interaction term 

between the number of adults and distance to the nearest urban labor market is positive. This suggests that, 

when selling labor off-farm is less profitable because of higher transportation costs, households seek 

instead to expand their land assets. 

When there is division, indigenous households have an 18% higher probability of accessing more 

land. Thus, while market forces and exercise of influence play directly against indigenous households 

when there is no division, democratic governance in recrafting property rights plays in their favor. Since 

divis ion under democratic governance (Procede) is itself induced by better quality land (Table 2), 

expectedly a market response, market forces may indirectly benefit indigenous households through the 



incentive to divide. We can thus conclude that endogenous changes in property rights under democratic 

governance were able to reduce both poverty and inequality. 

Among ejido characteristics, the area in private parcels (average individual land per ejidatario) is 

important because it is the pool of land that can be used for individual transactions. Results show that the 

average size of private parcels is in all regressions a strong determinant of gains in access to land. 

Finally, the ejido's response to the reforms in deciding to incorporate new members when there 

was division strongly reduces gains in access to land for the original members. Thus, while division 

increases gains in access to land, division with incorporation reduces this gain. Incorporation thus 

competes with individual gains. This supports the observation made in case studies and in the ejido-level 

analysis that some division of the commons was used to endow new members with land assets of their own. 

VI. Conclusions 

Fol lowing the peasant-led revolution of 1910, the Mexican government distributed half of the nation's 

agricultural land to peasant communities (ejidos). Members of these communities have control over an 

individual land parcel and in most cases access to CPRs. Because dividing parcels was forbidden, and 

incorporating new members was severely restricted by the state, ejido villages have over the years 

accumulated an increasing number of non-members relative to the number of members, generally 

descendants of members who could not be given land directly by their parents and could not be made 

members of the community. The 1992 reform of the constitution introduced a land certification program 

(Procede), which allows the ejido assembly to decide on whether or not to divide the C P R , to incorporate 

new members, and to change the land allocation across community members, both old and new, using land 

taken from the commons. Div i s ion of the commons could thus be pursued to enlarge individual parcels 

and/or to incorporate new members, and land taken from the commons could be allocated to compensate or 

not for inequalities in individual land endowments. 

Changes in property rights from common property to individual parcels has been the object of 

attention by a number of scholars such as Boserup and the Property Rights School, and Baland and 

Platteau, providing us with a rich set of hypotheses in explaining these changes. 3 7 Econometric analyses 

have, however, been few due to lack of data on a sufficiently large number of communities to identify the 

determinants of change in property rights. The Mexican constitutional reform of property rights in the 



ejido sector provides a vast laboratory to analyze these changes. To do this, we use two surveys, one 

conducted before Procede and the other after three years of implementation. We also use 12 in-depth case 

studies to find explanations to the determinants of change that can be identified econometrically with the 

survey data. 

Analysis of the impact of the reform at the ejido level shows the following: (1) The arguments 

advanced by Boserup are indeed important: land scarcity in communal ejidos pushes toward 

individualization, and a higher value of the land also induces division across all communities. 3 8 These 

divisions are pursued principally for the sake of efficiency gains, not to incorporate new members. 

(2) When C P R s are abundant in non-communal ejidos, and pressure on current members is high to 

incorporate new members, then both division and incorporation occur. In this case, division is done 

principally to accommodate incorporation. (3) Greater quality of cooperation in the management of the 

C P R reduces division. Hence, helping communities improve their capacity to govern would reduce 

incentives to divide C P R s when there are advantages in preserving them as a unit of management. 

(4) Final ly, inequality matters in the decision of whether or not to divide. As suggested by Baland and 

Platteau, inequality in economic power (distribution of land parcels) deters division, in part because it 

creates uncertainties as to how the distributional struggles w i l l be resolved across members.3 9 There is, 

however, another dimension of inequality that creates incentives to divide: inequality in current use of the 

commons (distribution of herd sizes). In this case, inequality pushes the median voter in ejido assemblies 

to favor divis ion in order to equalize the gains derived from these lands. 

Analysis of the impact of the reform at the household level shows that division of C P R served to 

equalize individual access to land, compensating for inequalities that had developed over time through 

market forces and exercise of influence. Households that gained most were those with least land, but also 

with most working capital. The greatest individual gains in control over land were registered in ejidos that 

decided to divide common land and did not incorporate new members. In these ejidos, inequality in access 

to land among ejidatarios declined. Through division, larger gains were secured by indigenous households, 

the poorest segment of rural society. By contrast, smaller gains were registered in ejidos where there was 

no official divis ion of C P R as gains in control over land could only occur through encroachment on the 



commons and through the land market. In this case, indigenous households lost land relative to non-

indigenous households instead of gaining greater access under state-managed division. 

The exercise of local democratic governance in recrafting rights over common property fol lowing 

procedures imposed by the national state has thus been effective in reducing inequality through providing 

greater access to land for those with smaller endowments and for households belonging to indigenous 

groups, the poorest segment of Mexican rural society. It has also been effective in incorporating new 

members in ejidos, usually landless descendants of ejidatarios. Reforms introduced to provide a more clear 

definition of property rights, regulated by strict national rules imposed on the communities to secure 

transparency, democratic participation, and fair conflict resolution, thus resulted in progressive social 

outcomes. 
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