
Effects of Local Political Hierarchies on Colonization of Mexico's Southern Frontier

Statement of Problem

Although Mexico is renowned for its tropical forests, few researchers have examined the agricultural colonization which currently threatens that biodiversity.  At Calakmul, Campeche, investigators have cited swidden farming and population growth through migration as posing significant threats to Mexico's largest protected area for tropical ecosystems, the Calakmul Biosphere Reserve.  This project combines anthropology and demography to question how Calakmul=s ejidos, or communally managed farm villages, shape the dual phenomena of entry into the region and establishment of farming operations.  Virtually all newcomers to Calakmul gain access to land through an ejido, but acceptance of newcomers is at the discretion of an ejido=s landed farmers, or ejidatarios.  Calakmul's people, thus, distinguish ejidatarios from non-landed farmers, or pobladores.  The latter, comprised mainly of recent migrants, have no voice or vote in ejidal assemblies that formulate village laws.  Recent evaluations of population-environment research critique the field for operating at a macro-level of analysis that fails to address processual issues within precise social contexts.  In Calakmul, the ejido=s role as a legal and cultural structure for regulating village life calls for attention to its effects on migration and farming trajectories.  Drawing on a political ecology framework, the project assesses the impact of ejidal norms on households by conducting household and village level surveys in 10 communities during a period of five months.  Village-level surveys will delineate the precise qualities of the two-tiered system.  Household surveys will evaluate the effects of this distinction on land use.  Additionally, the project team will collect oral histories and copy village rule books whose historical information provides a processual dimension to the synchronic survey data.  An added attribute of this research relates to the implementation of changes in Article 27 of the Mexican constitution, Mexico's agrarian law, which allows privatization of ejidal lands.  At Calakmul, privatization has been uneven both across ejidos and in respect to which ejidal lands (agricultural or forested common lands) receive titles.  The shift to private property also affects what were previously collective decisions regarding ejidal management of new migrants.  As such, the project considers the effects of national policies on localized tenure and land use practices.

Background and Significance
This proposal is a resubmission, which modifies the project's aims and methods.  As reviewers questioned the former proposal's ability to test the relative influences of ejidal political institutions and ecology on farm practices, this project focuses on ejidal hierarchies.  The methods section has been substantially revised to reflect reviewers' concerns that the proposal reformulate hypotheses and specify a formal model to be tested.  In response to reviewers' questions regarding the rationale behind delineation of the research question (suggesting other avenues that merit exploration include regional market structure, demographic history, religion, and international dimensions of the border), the overview of Calakmul's social setting now includes a discussion of how the principal investigator situates this project within a body of research currently taking place at Calakmul.  The project's theoretical framework remains largely the same, while including additional consideration of literature on land use in Mexico.  In examining how localized political processes contribute to farming and families' ability to remain on Calakmul's frontier, the project employs recent anthropological theorizing on the environment to consider how lessons from political ecology and common property management apply to frontier research.  

Increasingly, anthropological research recognizes human-environment interactions as a complex intersection of ecological, economic, and political issues.  Along these lines, many anthropologists now look outside ecology to actors themselves for explanations of environmental degradation.  In this regard, gender hierarchies, ethnic relations, competing knowledge systems, and environmental and development discourses have proved fruitful avenues for exploration (Brosius 1999; Dove 1992; Dove 1993; Escobar 1999; Gupta 1998; Nazarea 1999; Rocheleau et al. 1996; Tsing 1993).  Within this diversity, anthropologists share a common interest in power and how power's structural and ideological expressions shape human-environment relations  (Haenn 2000c) .

Recognition of this complexity in environmental research is especially salient for frontier colonization.  Families who seek their fortunes on an agricultural frontier reckon with a new ecology and a social setting marked by newly forming local governing institutions.  In exploring this complexity, researchers have emphasized variously ecology, economics, and macro-political institutions.  Following a stress on economics as a causal factor in international and rural-to-urban migration (Massey 1993, 1994; Selby & Murphy 1982), some studies of frontier colonization detail the local and national economic structures that facilitate settlement (Santos-Granero & Barclay 1998).  Researchers who counter this approach note that government policies shape the economic and land tenure contexts which encourage the opening of new farmlands (Arizpe et al. 1996; Moran 1993; Schmink & Wood 1992).   At the same time, Moran argues that frontier analyses must consider the constraints to farming posed by local ecologies (Moran 1991). Recent work in Ecuador, the Philippines, and Honduras considers all these approaches to suggest a broader socio-political-economic setting works in conjunction with environmental qualities to construct particular constraints and opportunities in settlement and land use (Eder 1999; Marquette 1998; Pichon 1996a).  For example, Humphries argues against the prevailing notion that tropical ecosystems cannot sustain large populations of small-scale farmers.  Her research shows that production for market and technical innovations may help farmers overcome environmental limitations (Humphries 1998).

This diversity of approaches raises the question of how to delineate the relative contributions of politics, economics, and environment in shaping frontier colonization.  In the case of tropical colonization, this delineation is especially pressing.  Colonization is a crucial factor driving global deforestation (Acopa & Boege 1998; Eder 1996; Moran 1996).  As home to at least half of the planet=s life forms, tropical forests house the biodiversity that many believe underpin the health of the global environment (Ryan 1992)).  Within this breadth of approaches, political ecology is emerging as a framework around which researchers organize and weigh the diverse issues that now comprise ecological research (Kottak 1999).

Within the ample field of researchers who explore overlaps in ecology and political economy (for Mexican examples, see Bellon 1996; Bellon 1995; Collier 1975; Collier et al. 1994; Gates 1993; Harvey 1998b; Hostettler 1996; Sandstrom 1991), political ecologists often utilize a model closely aligned to world-systems theory to define those social aspects most relevant to environmental outcomes (Blaikie & Brook field 1987; Greenberg & Park 1994; Lees 1998; Stonich 1993).  As such, Grossman describes political ecology as investigations of "how agricultural and environmental change are influenced by state policy, regional trading blocks...investments in transnational capital, penetration of the market, and the social relations of production@ (Grossman 1998:18).  In these examinations, environmental degradation is viewed as the consequence of decisions by powerful national and multinational organizations.  

Vayda and Walters argue that this institutional emphasis fails to problematize the extent to which politics may or may not affect environmental change.  In particular, these authors are concerned about trends toward analyses that emphasize institutions to such an extent that the result is a kind of Aecology without politics@ (Vayda & Walters 1999:168).  Vayda and Walters= critique suggests that, within the breadth of ecological approaches, any line of research must be attentive to questions that remain unanswered.  This concern is especially relevant in respect to anthropology's contribution to solving environmental problems (see Milton 1996).  As awareness regarding the complexity of environmental problems grows, effective anthropological responses require careful precision.

Calakmul demonstrates the need for a political ecology that works toward such careful solutions.  Calakmul's people live on the border of the Calakmul Biosphere Reserve, Mexico=s largest protected area for tropical ecosystems.  Although recipients of numerous sustainable development programs (Haenn 2000a) for an assessment of household economies), Calakmul's residents continue to invade reserve lands and are viewed by local policy makers as principal agents in regional deforestation (Acopa and Boege 1998).  Protected areas often complicate connections among local people, natural resource use, and supra-regional power structures (Colchester 1994; Haenn 1999c; Pimbert & Pretty 1995; Wells & Brandon 1992; West & Brechin 1991).  At the same time, political ecologists working in conservation settings have noted the salience of local political processes for protection programs (Gezon 1997; Peluso 1993).

Sheridan first demonstrated the importance of a highly localized approach that examines environmental conditions in light of local institutions (Sheridan 1988).  Since then, researchers have used a localized focus to describe the environmental effects of community institutions that, for example, limit resources to particular groups and create differences between resource managers and users (Mehta 1996; Wangari et al. 1996).  Burwell's analysis uses a single plant, the agave, to show how local level studies can highlight the condensed, spatialized effects of social processes (Burwell 1995).  As Grossman notes (1998), local settings exhibit a diversity in ecology, social actors, and environmental understandings the importance of which may be lost at other levels of analysis.  At the same time, localism raises challenges to developing stronger theories regarding the regularity with which certain kinds of social processes affect environmental outcomes.

Jansen argues that localized research need not produce overly particular analyses.  Instead, he asserts that such investigations constitute "an effort to identify how different constellations of class practices, production systems, farmer strategies, and political outcomes are produced and how...they shape agrarian change" (Jansen 1998: 23).  Research in common property management offers a strong foundation to assess such regularities in cross-cultural settings.  In examining connections between governing institutions and environmental outcomes, common property researchers propose a series of variables that explain the circumstances under which local institutions effectively conserve resources (Gibson et al. 1998).  These variables include, among others, clearly defined resource boundaries as well as unambiguous membership in a user group, rights to modify use rules over time, inexpensive and rapid methods of resolving minor conflicts, and the ability of the institution to facilitate certain ethics of land use (Gibson & Koontz 1998; McKean 1998).  In this way, common property research combines analysis of land use with the quality of relationships regulating such use (McCay & Acheson 1987).

Recent directions in common property research coincide with political ecology in concern for the way "markets, states, and other external and internal factors affect the capacities of communities and user groups to respond adequately to environmental change" (McCay & Jentoft 1998:21).  Thus, in her examination of a Honduran community, Tucker (1999) found no correlation between land tenure and sustainable resource management.  Instead, Tucker portrays market factors as limiting sustainable management.  This analysis demonstrates the usefulness of common property research in establishing guiding questions that probe the link between social structures and environmental outcomes (Ostrom 1987).  Who uses what resource and to what extent?  How does the quality of a resource foster certain kinds of institutions to govern its exploitation?  What forces contribute to opportunistic behavior in resource use, and what forces contribute to coordination among resource managers?  

 
The importance of long-term, stable relationships to management systems (Ostrom 1990) limits the application of common property theories to Calakmul.  Calakmul's communities have had little opportunity to develop stable relationships.  However, in its guiding questions, common property research provides a place of overlap for the literatures on colonization and political ecology that is relevant to Calakmul.  In Calakmul, the communally managed ejido links a group of households in a system that regulates access to farmland and frames a community=s relations with government offices, peasant organizations, and development sponsors (Haenn 1998).

To date, frontier research that emphasizes politics and economics links the household to the nation-state and supra-regional markets (Humphries 1998, Pichon 1996b, Schmink and Wood 1992).  At Calakmul, the ejido provides a point of entry for understanding the inter-household dynamics that can shape local access to resources (Cliggett 2000; Reenberg & Lund 1998).  Ejidal assemblies, comprised of ejidatarios, determine who may live in an ejido and what land individual households may farm.  Assembly factions and decisions reflect inter-household relations based on kinship, ethnicity, religion, and shared migration histories (Haenn 1999a).  Unlike frontiers characterized by private property regimes, in Calakmul, crucial aspects of the settlement process depend on a household's relations to its neighbors.  

The ejido raises two additional issues particular to the Mexican case: the effects of ejidal privatization and the consequences for land use of ejidal influence over migratory flow.  In 1992, authorities reformed Article 27 of the Mexican constitution to cease land distribution and allow for privatization of ejidal lands.  Early prognostications were pessimistic about this change.  Some researchers predicted the demise of a peasantry who blocked overexploitation of resources by industrial firms (Toledo 1996).  The reform=s impact on forests is of special concern, as roughly four-fifths of Mexico's closed forest are located on ejidal lands (Wexler & Bray 1996).  Differences in internal ejidal organization prevent generalizing about responses to ejidal reforms (Cornelius & Myhre 1998; Goldring 1996; Snyder & Torres 1998; Yetman & Burquez 1998).  At the same time, anthropological studies of the reform have focused on individual case studies and, occasionally, a comparison of two ejidos (Lopez Sierra 1998; Stephen 1998; Zendejas & Mummert 1998).  These studies raise the question whether comparison across a number of ejidos might reveal patterns in privatization as well as patterned changes in the inter-household relations that formerly underpinned ejidal assemblies.  

At Calakmul, ejidal assemblies formerly controlled access to land by voting on who might enter the ejido.  Ejidatarios, or landed farmers, also distinguished between themselves and pobladores, non-landed farmers awaiting the distribution of parcels.  In assigning new migrants to poblador status, ejidatarios effectively subordinated newcomers.  Pobladores could borrow land but were prohibited from speaking or voting in ejidal assemblies (Haenn 1999a).  These ejidal controls challenge established thinking on the relationship between population and land use.  Boserup (Boserup 1965) argued that population increase led to agricultural intensification.  Stone (1996) adds that people also respond to population increase by moving to less populated regions.  At Calakmul, ejidal hierarchies may concentrate the number of people exploiting specific lands, thus creating uneven population pressure across the region's resources.  

The ejido=s role in regulating migration and access to land in Calakmul will likely endure.  Preliminary findings show that privatization at Calakmul has been uneven, and ejidatarios do not share a common understanding of the program's aims (Klepeis & Vance 2000).  Cesation of land distribution is locally controversial.  In the meantime, government agents have created two private property agricultural communities in Calakmul since the 1992 reforms.  Both communities contain a modified ejidal structure, demonstrating the ejido's importance as a cultural as well a legal norm.  Similar to research on the effects of ejidal institutions for forest management (Flachsenberg & Galletti 1998; Galletti 1998), the situation at Calakmul raises questions about connections between the ejido and resource use.  How does ejidal control of migration affect population pressure on the land base?  How do ejidal regulations that differentiate access to resources impact household land use?  This approach acknowledges that Calakmul's people live in a complex world and must consider multiple issues in their farming practices.  In examining ejidal hierarchies as one slice of this complexity, the project utilizes a processual approach that links environment and behavior while taking into account social conflict (Orlove 1980).

Calakmul: The Setting
The municipio, or county, of Calakmul sits in southeastern Campeche state where Mexico borders Guatemala and Belize.  Formed in 1996, Calakmul includes the 715,000 hectare Calakmul Biosphere Reserve and its buffer zone of 380,000 hectares (Diario de Yucatán, January 2, 1997).  Hailed as Mexico's first "ecological" municipio (Diario de Yucatán, December 31, 1996), government agents promote ecotourism in the region while working with the region's 24,000 inhabitants to foment sustainable agricultural and forestry activities (Acopa and Boege 1998).  Interest in preservation of Calakmul=s forests extends beyond Mexico=s borders.  The Reserve connects with parks in Guatemala and Belize which collectively cover five-million acres of lowland forest, conceptualized by international conservation groups as a unitary Maya Forest (Brown 1999; Garrett 1989; Rodstrom et al. 1998).

Calakmul=s people include migrants from throughout Mexico, although the majority of settlers arrived from the states of Chiapas, Veracruz, and Tabasco.  In addition to diverse experiences of industrialized and subsistence agriculture, migrants brought diverse ethnic traditions.  Spanish speaking mestizos (people of mixed ancestry) form a majority in Calakmul. Chol Maya speakers constitute at least 20% of the local population, and the region is also home to Yucatec Maya and Tzeltal, among other ethnic groups (Stedman-Edwards 1997). Calakmul=s people subsist through a variety of economic enterprises that includes sustainable development programs, subsistence agriculture, cash cropping, wage labor, sale of forest products, and government subsidies (Haenn 1998).  Subsistence farming emphasizes production of corn and beans, while cash crops include jalapeño chile peppers and pumpkin seeds.  As Calakmul=s people self-consciously cultivate opportunities within market, subsistence, and government-directed economies, contributions from governmental and non-governmental agricultural programs may rise to 50% of household income (Haenn 2000a).

Agricultural colonization of Calakmul began in the 1960s following four decades in which regional forests were exploited intensively for chicle (the sap of Manilkara zapota which provided the basis for the original chewing gum) and timber.  Timber extraction created the infrastructure that supported colonization.  Because Calakmul has no permanent rivers or streams, logging operations required motorized vehicles for efficient extraction.  Logging companies opened as many as 800 kilometers of roads (Benjamin 1951).  In the 1970s, logging companies were instrumental in constructing the first paved highway linking Calakmul to coastal cities (Revel-Mouroz 1972). Migrant farmers built permanent towns on logging camps and sold timber to supplement their agricultural activities.  However, decades of harvesting took its toll on Calakmul's forests which now house tall trees of relatively narrow diameter.  In the 1980s, regional sawmills ceased to operate because of a lack of quality timber (Ericson 1996).  

Calakmul is similar to other agricultural frontiers that, during the 20th century, witnessed the rapid replacement of one economic regime with another (Muratorio 1991).  A further similarity lies in the way roads opened the region for colonization (Moran 1996; Stone 1996).  Beginning in the 1960s, Mexican policy makers viewed tropical colonization as a way to relieve agrarian and political pressures in the country's north (Galleti 1993).  Establishment of new farming communities often took place with little planning (Arizpe et al. 1996).  At Calakmul, farmers who squatted on lands pertaining to logging concessions applied to the Agrarian Reform office to legalize their tenure in the form of an ejido.  All but a few of Calakmul's residents now live in communities that are either officially registered as ejidos or whose residents self-regulate according to the ejidal structure.  Because of changing policy priorities, these communities are markedly different in resource base.  The region's largest ejidos encompass 30,000 to 50,000 hectares which include extensive forestry reserves and individual farm plots of 150 hectares.  Smaller ejidos, however, are more numerous.  These villages have as few as 1,800 hectares and may offer individual farmers only 20 hectares of land (Boege 1995; Ericson 1996).

Even with considerable land, migrant families have found it difficult to establish permanent farming operations in Calakmul. Researchers document a 400% increase in the region=s population between 1980 and 1995 (from 6,800 inhabitants to 24,000, see Ericson & Rodriguez 1998).  At the same time, investigators working in the 1980s suggested that this growth took place in the context of marked population turnover as numerous settlers entered the region and subsequently left (Boege & Murguía 1989).  During the 1990s, increased government aid, partly associated with the Biosphere Reserve, and a growing market economy appear to have slowed out migration.  Migration to the region continues, and researchers plan a regional monitoring of population flows (Bilsborrow et al. 1998).

Calakmul=s difficult agricultural conditions stem from the area=s ecology.  As a seasonal tropical forest, Calakmul experiences severe dry seasons.  One in five years finds rainfall falling below 800 mm, creating drought conditions (Folan 1991).  A cluster of communities along the Reserve's eastern border sit atop the meseta of Zoh Laguna, where soils of high limestone content and rapid drainage contribute to low agricultural productivity (Aguilera Herrera 1958; Hernandez Castilla 1991).  Corn harvests on the meseta average between 300 and 800 kg per hectare, compared with a state average of 1,200 kg/ hectare (Ericson 1996; INEGI 1994) and a national average of 1,900kg/hectare (Lambert 1996).  Environmental conditions in 1994, 1995, and 1996, forced communities in the eastern buffer zone to rely on government aid to compensate for failed crops.

Agricultural conditions, however, only partly explain population turnover in Calakmul. Research on migration histories and the history of ejidal politics suggests that village strife also played an important role in past relocations.  Arguments centered on land distribution, control of ejidal assemblies, monopolization of sources of patronage, as well as interpersonal conflicts.  Thus, although most of Calakmul's residents assert that they moved to the region in search of land, many were not formerly landless.  Migration histories conducted with 29 households found that 21 respondents had formerly held ejidatario status (Haenn 1998).  Their farm parcels averaged 19 hectares, compared with a national average of 9.4 hectares (DeWalt & Rees 1994).  The principal reasons cited for leaving ejidatario status were violence and problems with neighbors.

Mexico's ejido's are well known for factionalism (DeWalt and Rees 1994; Ronfeldt 1973).  In Calakmul, preliminary findings point to factionalism and its resulting violence as important factors shaping out migration.  The principal investigator worked in the village of San Felipe which became depopulated in the mid-1980s after the assassination of a village headman (Haenn 1998).  Ericson et al. further document intra-community violence which resulted in marked out migration (Ericson et al. 1999).  Migration as a solution to village conflict has received little attention in the Mexican literature.  The quality and extent of village conflict in Calakmul points to the importance of involuntary movements for population-environment studies.

Understanding the significance of village political structures in Calakmul=s migration flows has become increasingly important with the advent of the Biosphere Reserve.  After the Reserve's declaration in 1991, government agents quieted opposition to conservation by implementing far-reaching projects aimed at sustainable agricultural and forestry practices (Acopa and Boege 1998; Haenn 1999b; Haenn 2000b).  These projects included environmental education, intensive cattle ranching, agroforestry, wildlife management, organic agriculture, and reforestation.  The creation of the municipio of Calakmul further altered the regional economy, increasing the local administrative budget from $441,527 (Mexican pesos) in 1996 to $9,000,000 in 1997 (Diario de Yucatán, January 2, 1997).  Economic growth may have made the region more attractive for in-migration.  At the same time, this changing economy may place more goods in the public realm where village factions fight for their control.  At a regional level, political and ecological issues are intimately connected through the framework of conservation.  At the ejidal level, these issues are connected through a ruling structure that controls access to land and development projects. 

 
 Until changes in Article 27 were implemented, Calakmul's ejidatarios regulated admittance to an ejido through assembly rule.  Upon acceptance to the community, pobladores were charged an admittance fee.  They borrowed land from ejidatarios or worked on common lands that had not been parceled into farm plots.  Pobladores shared with ejidatarios the obligation to participate in communal work projects, attend assemblies, and contribute to village funds.  In addition to acting as a source of cheap labor and cash for village funds, migrants may be used by ejidatarios in many ways (see below). With no voice or vote within village assemblies, pobladores are in a weak position to complain about this system.  Their status within the ejido is wholly dependent on ejidatarios.  

While the general outline of this two-tiered system is well known, a number of critical questions remain regarding its size, the system=s particular operation in diverse ejidos, and how the system affects land use and migration patterns.  Changes in land tenure associated with Article 27 appear to have affected the acceptance of migrants in particular ways.  Observations suggest ejidatarios may now sell their privatized houseplots, thus allowing a family to bypass acceptance by the ejidal assembly.  Landed farmers, however, hesitate to sell their farm plots.  Newcomers continue to borrow land and operate within poblador status.  Understanding how ejidal controls affect access to land and farming practices is important to understanding the extent to which these controls create situations of economic and social risk and unsustainable land use patterns that may force continued migration.

Among the many changes in Calakmul during the 1990s, one included a proliferation of academic research.  Five Mexican and U.S. universities now sponsor large-scale projects in Calakmul, while individuals affiliated with other institutions also conduct research (Abizaid Bucio & Coomes 2000; Richardson 1995).  The bulk of these investigators are physical scientists who assess the area's natural resources.  Social science in Calakmul currently includes detailed ethnography that examines, among other points, environmental knowledge and discourses (Cahn von Seelen 2000; Haenn 1999c; Murphy 1998), identity construction (Haenn 1999b; Haenn & Murphy 1998), demographic histories (Ericson & Rodriguez 1998; Haenn 2000b), and gendered perspectives within environmental and development discourses (Cahn von Seelen 2000).  Large-scale projects examine land use during the 20th century in light of changing market structures, government policies, and environmental conditions (Klepeis & Vance 2000; Vance 2000).  In this context, the proposed project offers a unique line of inquiry.  The project provides a middle level analysis that lies between the fine grained ethnography and macro-foci currently typical of work in the region.  As researchers gain a clearer picture of Calakmul's environment and people's associated ideas of environment, development, and land use, the proposed project assures that this picture will not be one of ecology without local politics.

Research Plan


New migrants who occupy poblador status operate within unfavorable political hierarchies.  Data collection for this project will focus on documenting the precise quality of these hierarchies, their history in ejidal political organization, and, especially their effects on farm activities.  With this information, project findings will examine political determinants of land use and contribute to theories of changing forest cover in Calakmul.  The research plan includes three parts:

1)  
Interviews with 10 ejidal presidents.

2)
Historical documentation for the same 10 ejidos, including 
oral histories and village rule books or actas.
3) 
Formal survey of 160 households located within the 10 ejidos.

Fieldwork will take place between February and June of 2001.  The team will spend February  negotiating with individual ejidal assemblies to gain permission to conduct research, while soliciting participation of individual households within those ejidos.  The principal investigator will also use this time to train two local researchers in data collection techniques.  During the following four months, the researchers will focus on particular aspects of the data collection.  One researcher will conduct interviews with ejidal presidents and collect historical data.  Four members of the team will collect household data through household questionnaires, oral histories, and wealth ranking surveys.  The final member of the team will begin data entry.  Household and ejidal surveys will be coded and analyzed with statistical programs (SAS 7.0).  Qualitative information similarly will undergo coding and analysis with a package for textual analyses (AskSam 3.0).

Following Bilsborrow's experience in Amazonian Ecuador, the household surveys will be carried out by two teams, each comprised of one man and one woman.  For each household, the teams will administer two questionnaires designed separately for the couple organizing household affairs.  In Ecuador, this approach was found to offer more detailed information without risking respondent fatigue.  One research team will include native Cholan speakers.  Chol Maya speakers constitute at least 20% of the region's population (Stedman‑Edwards 1997).  As refugees from the Zapatista uprising, Cholans comprise the largest portion of recent arrivals to Calakmul and are often pobladores.  High rates of monolingualism within this group (INEGI 1993) along with a gap in ethnographic information pertaining to Cholans (a singular exception includes Alejos García 1994) point to the need for local data collectors with an intimate knowledge of the Cholan language and communities.

1)  
Interviews with 10 ejidal presidents.
The municipio of Calakmul contains 87 ejidal communities.  By focusing on 10 ejidos (the maximum number possible given budget and time constraints), the project will gain a broad sense of the different regulations within which pobladores operate.  Selection of ejidos will be based on ejidal land base and a population growth rate which reflects the presence of recent migrants (see Ericson 1996, Ericson et al. 1999).   Project members will then request permission to conduct research from individual ejidal assemblies.  Ejidal participation will ultimately rest on the outcome of this negotiation.

Calakmul's ejidos vary in area and population size, such that ejidos with different resource bases might incorporate new arrivals in different ways.  In order to assess whether these differences exist, selected ejidos will be stratified into three groups.  Of the ten ejidos, three will have a land base greater than 10,000 hectares, three will have a land base ranging between 3,000 and 10,000 hectares, and the final four will include ejidos with a base of less than 3,000 hectares. Smaller ejidos merit greater attention because they are more numerous and because their higher population density brings into relief the effects of growth through in-migration.

Interviews with ejidal presidents will collect descriptive information, including the size of individual farm plots and village rules regarding acceptance of new migrants.  More pointedly, the interviews will inquire into the rights and obligations of ejidatarios and pobladores with respect to access to land, development projects, and participation in assembly affairs.  The interviews will further count households occupying ejidatario and poblador status.  To date, censuses conducted in Calakmul have enumerated only total population figures (see Ericson et al. 1999; Stedman-Edwards 1997).  Thus, these studies can only provide overall estimates of population density and composition.  The usefulness of this measure has come into question as researchers emphasize the effects of population processes on environmental outcomes (Arizpe & Velazquez 1994).  Research on Amazonian colonization suggests that population pressure is better understood as population density in relation to particular resources (Bilsborrow & Geores 1994; Santos-Granero and Barclay 1998).  Interviews with ejidal presidents will aid in assessing the effects of population clustering within particular socio-political categories.  

2)
Documentation of ejidal histories 
Part of the project will address whether the effects of village hierarchies on land use and migration reflects an autochthonous development or broader norms in Mexico's agricultural communities.  The subject of agrarian conflict in Mexico has received widespread attention, not least because of the role of agrarian issues in two major events -- the revolution of 1910 and the Zapatista uprising of 1994 -- that contribute substantively to the shape of Mexico's nation-state (Collier 1994; Hart 1987; Harvey 1998a; Nugent 1993).  Along these lines, research on agrarian issues often links local land use and village politics to state policy (Chevalier & Buckles 1995; Gates 1993; Stanford 1994; Warman 1980).  Recent theorizing on the Mexican state depicts a fractured institution that depends on sometimes tenuous arrangements with local brokers (Joseph & Nugent 1994; Rubin 1996).  Taking into account fractured power structures, researchers have examined how a partial fit between ejido and nation-state allows for the generation of localized norms that simultaneously draw on state rhetoric and constitute an alternative legal framework (Nader 1990; Parnell 1988; Stephen 1997).  Documentation of ejidal histories will focus on these localized frameworks.

In order to assess the origins of Calakmul's ejidatario/poblador hierarchy as well as to gain a more processual understanding of the system's operation over time, the project will collect oral histories of each community from participants in the household survey.  These interviews will take place in light of information garnered from the rule books that document ejidal legislation generated over the past decade.  Although ejidos are given broad latitude to formulate village law (Sabloff 1981), federal regulations require that ejidatarios maintain written records of assembly decisions.  These rule books, or actas, date to the ejido's founding and generally document acceptance of migrants, elevation of pobladores to ejidatario status, distribution of farm parcels, as well as village disputes on a variety of topics.  In previous research, the principal investigator was able to record information from rule books under the stipulation that the original copy not leave the home of the ejidal president.  That research ercise showed the content of rule books can be quite variable across ejidos.  Nonetheless, what ejidatarios choose to include or exclude from the books is itself an important clue to what factors structure ejidal political life. 

3)  Formal survey of 160 households.
Household surveys will comprise the bulk of data collection.  Work at the household level will include a formal survey and wealth rankings.  Literature on households notes the institution=s importance as an organizing center in economies where most jobs do not pay a subsistence wage (Wilk 1996).  As an institution that organizes labor, the household is a crucial link between systems of production and social organization (Gudeman & Rivera 1990; Netting et al. 1984; Netting 1993; Wilk 1991).  The project's household component will assess this connection by delineating agricultural activities and will focus on four hypotheses regarding expected differences between ejidatario and poblador farming:

1) Pobladores will more likely farm the least desirable land (i.e., tall forest, untested areas of secondary growth, failed pastures, and distant fields).

2) Pobladores will cultivate less total land area than ejidatarios.

3) Pobladores will allot a greater proportion of area under cultivation to cash rather than subsistence crops.

4)
With limited area for expansion, pobladores’ land use will differ in ways that include: a) greater intensity of intercropping; b) increased use of labor per hectare; c) increased use of fertilizer; d) more intensive gardening in house plots.

In order to test these hypotheses, the project will consider the land use of an equal number of households belonging to each of four groups: 

· pobladores farming communal lands, 

· pobladores farming land borrowed/rented from ejidatarios, 

· ejidatarios who have not lent land to pobladores, 

· ejidatarios who allow pobladores to farm in their parcels.  

Household participation will be solicited at ejidal meetings.  Given the project’s pilot nature, the sample size is heavily influenced by budget and time constraints, as the project aims to collect as large a sample as possible that will permit measuring and disentangling the effects of poblador and ejidatario status on farm practices.  In this case, the project will focus on 160 households out of an estimated 4,100 located in Calakmul (INEGI 2000).  

 For each household, the project team will administer two questionnaires.  Questionnaires for male household heads will include: plot size and location; amount of land cleared when settler first occupied plot, type of land cover formerly on plot presently in cultivation; current land use by area in each crop, pasture, and forest type as well as years in use; perceived soil quality and change over time; political party affiliation; government assistance in the form of subsidized or free agricultural inputs, credits, and cash subsidies (PROCAMPO); household participation in local farm organizations; and wage labor activities of household members.  Questionnaires for female household heads will include: a listing of household members, women=s participation in development projects; household access to water; cultivation and production in house plot; and women=s work in wage labor.  Questions such as participation in governmental and non-governmental development programs will act as a check on information provided by ejidal presidents regarding relative rights and activities of ejidatarios and pobladores.  

Based on information garnered in household surveys, project members will test the above hypotheses by developing regression models to examine the relationship between ejidal hierarchies and land use.  In these models, the dependent variable will be land use (measured via farming activities) while the key independent variable will be whether the family occupies poblador or ejidatario status.  For example, models will look at status as a function of family size, amount of land under cultivation, fertilizer use, and land quality.  Additional models will contrast these findings with models in which points such as political party affiliation or participation in particular subsidy programs acts as the independent variable.  Comparison across models will allow for a refined assessment of the extent of the hierarchy’s impact on land use.  

The issue of the power of the test of an estimate always arises in connection with data from surveys.  This question can be readily addressed in cases where (1) the main purpose of the survey is to measure the level of or distribution of a particular variable (such as fertility or labor force participation rate); and (2) there is some antecedent information (for example, derived from another survey) about the distribution of that key variable.  Unfortunately, neither of these situations prevails in the Calakmul case. The focus of the project is not simply the measurement of ejidatario/poblador differences in behavior, but also the factors influencing these distinctions.  Additionally, no information is available that might provide an a priori indicator of these relationships.  This project will provide baseline information not previously available that will inform broader understandings of Calakmul’s population-environment dynamics.

Agricultural activities form one of a number of sectors from which Calakmul's households gain resources.  Changing employment opportunities provided by government programs, social networks, and erratic weather conditions are difficult to measure in synchronic research.  In such circumstances, it is important to question agriculture=s role in shaping family fortunes as well as a household's ability to negotiate different economic opportunities.  The household interviews will include wealth rankings aimed at evaluating the overall economic standing of a household as well as the perceived basis of such standing (Grandin 1988).  Wealth ranking has been applied effectively as a complement to survey research (Scoones 1995), while the method's relevance for natural resource management has been explored in the context of creating locally appropriate development policies (Chambers 1994a, 1994b).  In the case of Calakmul, the findings from wealth rankings will be important to contextualizing the relative influence of ejidal hierarchies and farm activities on livelihood strategies.

Contributions to Educational Goals and Research Infrastructure
This project is part of a larger program in educational training that aims to build a research infrastructure among Arizona State University (ASU), the University of North Carolina (UNC), Universidad Autónoma de Yucatán (UADY), and the Colegio de la Frontera Sur (ECOSUR).  As such, the project includes five educational and research components:

a) continued training in research methodology for the principal investigator

b) interdisciplinary collaboration and intensive comparison with frontier colonization of Amazonian Ecuador

c) partnership among Arizona State University, University of North Carolina, Universidad Autónoma de Yucatán in Mérida, Mexico, and Colegio de la Frontera Sur in Chetumal, Mexico

d) training of an ASU graduate student in field research

e) dissemination of findings to academic and policy audiences

The project will take place during the primary investigator's appointment at UNC's Population Center as a fellow in the Mellon Foundation's Program in Anthropological Demography.  The Program fosters anthropological collaboration with demographers by supporting an anthropologist's stay at a demographic center.  With the sponsorship of Richard Bilsborrow, the principal investigator is spending June through December of 2000 in continued training in demographic research and analysis.  The interdisciplinary relationship between Dr. Haenn and Dr. Bilsborrow builds on the latter's investigations of frontier colonization in Amazonian Ecuador as well as the respective work of both researchers on the Yucatán Peninsula (Bilsborrow et al. 1998; Faust & Bilsborrow 1998).  Findings from the Ecuadorean project have included the effects of natural resource factors on land use (Pichon 1996a; Pichon 1996b), women's roles in agricultural activities (Thapa et al. 1996), an analysis of settler well-being (Murphy et al. 1997), and an assessment of fertility and population growth (Thapa & Bilsborrow 1995).  As a consultant on the project, Dr. Bilsborrow will advise intensively on questionnaire design and field logistics.  Most importantly, Bilsborrow will work with the principal investigator on model development and interpretation by overseeing the formulation of statistical models and the accuracy of their execution.  While drawing on the Ecuadorean framework, this project adds anthropological concerns for the role of power in social processes, the development of social norms, as well as the latter's connection to environmental practices.  It also takes advantage of CPC’s extensive services in data management and analysis available through the Center’s computer and statistical units.

In addition to its relationship with the University of North Carolina, the project facilitates partnership with ECOSUR through the inclusion of Birgit Schmook, a staff agronomist at ECOSUR.  ECOSUR is located in Chetumal, the urban center nearest to Calakmul.  During the past decade, the staff at ECOSUR have conducted numerous investigations in the Calakmul region.  This research has concentrated on Calakmul's biological qualities.  Consequently, one of the reasons for this partnership is a desire by ECOSUR to include social science in a more complete picture of human-environment interactions at Calakmul.  Birgit Schmook's contribution will draw on her experience in conducting land use surveys with 200 households in Calakmul.  She brings to the project an interest in ethnic differences in land use.  

Sayira Maas Rodríguez, a Ph.D. candidate in the anthropology department at UADY will also form part of the team.  Sayira Maas Rodríguez has extensive field experience in northern Yucatán.  Most recently, she has worked in Calakmul on a project sponsored jointly by PRONATURA, Península de Yucatán (a Mexican environmental group), World Wildlife Fund, and the Population-Environment Fellows Program at the University of Michigan.  This participatory research examined environmental ideas and family planning possibilities in four of Calakmul's ejidos.  Sayira Maas Rodríguez brings to the project an interest in applying academic research to her experience with conservation initiatives.  In addition to Sayira Maas Rodríguez's presence, the project will affiliate with UADY's anthropology program.  UADY houses the only anthropology department on the Yucatán peninsula.  Thus far, UADY's research program has focused on the northern peninsula. Through this affiliation, the project will provide the department greater geographical reach.  Through the inclusion of Birgit Schmook and Sayira Maas Rodríguez, project data will remain in Mexico for consideration by Mexican colleagues.  In this way, the project hopes to gain facilitated dissemination of research findings to local investigators and policy makers.  

The project staff will also include a graduate student, Charles Wright from Arizona State University.  Charles Wright has already completed course work in data collection and analysis.  He will build on his experience with a multi-disciplinary research team in northern Mexico to focus on the effects of ejidal privatization.  Charles will produce a master's thesis from his participation which will contribute to his progress toward a doctoral degree in anthropology.  As will other members of the research team, Charles Wright will present results of his work at national and international meetings (the American Anthropological Association, the Latin American Studies Association, and the Population Association of America, for example).  The primary investigator will also produce a monograph length publication.

Previous Work of Principal Investigator
The principal investigator became interested in population-environment issues at Calakmul during dissertation research in 1994-95.  That examination focused on the creation of the Calakmul Biosphere Reserve and the role of government-sponsored, sustainable development programs in household economies and ejidal political structures (Haenn 1998, 1999b, 2000c).  In consultation with policy makers, the investigation focused on a community, Orozco, whose population had doubled that year after accepting refugees from the Zapatista uprising.  Despite, Calakmul's frontier character, researchers and policy makers knew little about the mechanisms shaping in-migration.  Previous to that research, conventional wisdom offered by development agents and residents alike cited ecological conditions as driving regional migratory flows.  Research in 1995 was able to explore that thesis as Calakmul was in the midst of a drought.  The findings from that project provided the general outline of an ejidatario-poblador hierarchy (Haenn 1999a).  That research indicated the need for greater inquiry into the number of people occupying poblador status and the impact of this hierarchy on land use and migration flows.  

Findings in 1994-95 showed how acceptance of new migrants takes place under complicated circumstances.  As solicitants, newcomers promised to pay a 300 peso entrance fee (then equal to 15-20 days of wage labor).  While they put some money toward that debt, many hesitated to complete their payments as they assessed ejidatarios' willingness to distribute land.  In the meantime, ejidatarios gave the group provisional acceptance as pobladores.   While pobladores borrowed land, ejidatarios maintained their own land claims and threatened newcomers who failed to pay their entrance fees with confiscation of their crops.  Orozco's ejidatarios described acceptance as a process in which distribution is based on judgements of an individual's character.  The subjective nature of this assessment meant that ejidatarios could not commit to a specific time frame for land distribution.  In 1996, frustrated pobladores left Orozco to occupy a site inside the Calakmul Biosphere Reserve.  That group has since been relocated by authorities to a newly established village.  This case suggested that tensions surrounding the ejidatarios/pobladores division might drive land invasions and otherwise shape regional land use in particular ways.  

Given the diversity of Calakmul's ejidos, the case raised important questions for exploration at a greater scale.  Is there a correlation between an ejido's regulation of newcomers and rates of out-migration?  How does this system shape farming operations?  Do the hierarchies of individual ejidos hold regional implications for forest cover and the future of the Calakmul Biosphere Reserve?  In answering these questions, the project will establish a body of data that tests quantitatively the significance of political factors in human-environment interactions.  The resulting data will contribute to anthropological and demographic understandings of how land use may result from the diverse agendas of differently situated farmers.  As a multi-disciplinary, inter-institutional, and bi-national project, the project employs the research team's unusual depth of local experience to address the complexities of Calakmul’s frontier setting.
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