Effects of International Migration on Land Use and Conservation in Mexico 

Introduction and Problem Statement
Mexico offers an ideal place to examine conservation and population mobility. At a national level, the importance of migration to the country’s economy has been well documented (Banco de México 2008; Delgado-Wise 2007; Sana 2008), although much remains to be learned regarding migration’s effects on sending communities (Cohen 2004). At the same time, with approximately 8% of its land mass under some kind of protected area status, Mexico has been home to various experiments in public participation in conservation (Arrellano Gault & Rivera Sánchez 1999; Bray & Merino-Pérez 2002). In Calakmul, authorities have undertaken a series of participatory efforts all of which are now challenged by a significant growth in international migration. 
Calakmul sits where Mexico borders Guatemala and Belize. Formed in 1996, the municipio or county includes a 715,000 hectare biosphere reserve and was hailed by authorities as Mexico's first "ecological" municipio (Diario de Yucatán, December 31, 1996). Calakmul is home to 24,000 people, predominantly slash-and-burn farmers. The enduring questions for conservation in Calakmul have been which kinds of institutions best connect farmers to conservation authorities and how might farm practices—presumed to be destructive despite low deforestation rates (Roy Chowdhury 2007)—be altered for sustainability (Arreola et al. 2004). 
Thus, in the mid-1990s Reserve authorities founded an ambitious community-based conservation agenda in which thousands of families took part (Haenn 2005). The agenda operated at three scales. At the household level, authorities encouraged organic agriculture, intensive cattle-ranching, and agroforestry. The goal here was to diversify household economies. At the community level, conservation programming reckoned with the common property quality of the villages—or ejidos—where most county residents live. Within ejidos, landed farmers (90% of whom are men [Radel 2005]) exercise collective responsibility for community resources through decisions made in assemblies. (Ejido tenures persist in Calakmul, although federal policies sought to privatize ejido landholdings. [See Haenn 2006.]) Reserve staff worked with ejido assemblies to encourage protected areas within ejido boundaries and create systems of sustainable hunting and timber extraction on common lands. The hope here was to support biodiversity by demonstrating the ongoing economic value of an array of forest goods. At a third level, Reserve authorities created a peasant organization whose thousands of members sent representatives from their ejidos to a regional forum to debate the area’s future and press for more financial aid. The organization attracted the attention of international environmentalists (The Nature Conservancy and World Wildlife Fund were donors) who saw in its boisterous public meetings the possibility for a popularly supported conservation.
This movement ended for a variety of reasons, including the creation of new, rival peasant organizations and the completion of funding cycles that underwrote the programs (Haenn 2003). Nonetheless, it established a few precedents that remain to this day and are challenged by migration. The first is an emphasis on farm activities in conservation planning, a point possibly undermined by migration’s support of a consumer economy. The second precedent is an emphasis on men as farmers and members of ejido assemblies. This emphasis is in keeping with gender stereotypes in the region that identify men as farmers and women as housewives and helpmates (Radel 2005). Preliminary research, however, identifies migrants as mainly men (Broughton 2008; Radel & Schmook 2008) whose wives then assume managerial roles. Thus, migration poses the question of whether, in a region where men dominate formal political institutions, conservation forums are equipped to incorporate women and newly destabilized gender categories. The third precedent rests on the separate but overlapping quality of households and ejido assemblies in natural resource management.  Reserve authorities of the mid-1990s chose to work with both institutions. Migration, however, changes their composition. In the case of ejido assemblies, in the past, a member’s absence for extended periods could be grounds for expulsion. Thus, it remains unclear how migrant households maintain their rights within the ejido assembly, whether they influence the management of common resources, and how remaining assembly members might take migrants into account in their decision-making.
Today, these issues are faced by two participatory conservation forums, mandated by law, in Calakmul. The Reserve’s Technical Advisory Council is comprised of 40-plus representatives of government agencies, business associations, academic institutions, and peasant organizations. This Council is charged with developing sustainable economic projects and acting as a bridge between the Reserve and ejidos bordering the park (Instituto Nacional de Ecología 2000). Also, in 2004, Mexico passed a federal Law of Rural Sustainable Development that required counties, like Calakmul, establish a volunteer planning board, a Municipal Council for Rural Sustainable Development (Marino & Macedo 2006). The board is charged with creating indicators of environmental sustainability and using these criteria to evaluate applications submitted by Calakmul households for federal agricultural subsidies. Preliminary research by the PI found the board acting as a kind of revival of the mid-1990s conservation coalition that went beyond the above description to zone the county and attempt to specify where certain kinds of land use might take place. The board’s leadership includes the Reserve Director, a Mexican conservation group, municipal authorities, and peasant representatives. Where the Technical Advisory Council connects conservation to ejidos and other peasant groups, the Municipal Council for Rural Sustainable Development links conservation directly to Calakmul households.

In addition to these institutional changes, another crucial difference distinguishes the mid-1990s coalition from today’s participatory conservation. In the mid-1990s, migration from Calakmul was negligible. The conservation coalition had a captive audience whose reliance on the vagaries of farming effectively meant reliance on state welfare (Haenn 2004). Conservation authorities could expect a large number of solicitants for their programs. At present, Calakmul is popularly recognized as fully integrated into international migration. Conservation leaders are possibly in the position of working with mobile land managers who may no longer need them financially. The changing U.S. economy has caused a national-level drop in remittances (Zuñiga 2009), and the number of Mexicans coming to the United States has decreased dramatically. Despite this, there is no evidence that migrants within the United States are returning to Mexico (Bernstein 2009; Passel & Cohn 2009; Preston 2009). The question of how households and conservation programs adapt to migration remains a critical one.
As a result, the proposed research has two guiding questions: 1) How does migration alter household economies and land use? 2) How do participatory forums associated with conservation respond to migration? 

Based on the PI’s fieldwork carried out in 2005 and 2008, as well as research conducted by colleagues at El Colegio de la Frontera Sur (ECOSUR; see Schmook & Radel 2008), the preliminary hypotheses for these questions are as follows:

1) Migration to the U.S. is circular in nature and carried out largely by men in their 20s and 30s. Their travels are encouraged by cash crop production in two ways--either by financing journeys or by creating debt that farmers pay off through migration. Although farming is an important starting point for migration, over time migrating households shift from crop production to cattle ranching. Additionally, increasing urbanization accompanies migration, as families invest earnings in Calakmul’s municipal capital. Overall, people use migration to enact an ideal of the large landholder who lives in town and benefits financially from rural properties. Women are crucial actors in these processes, as they administer remittances, occupy new positions as employers (of home builders and farm laborers), and, in light of their husbands’ absence, become locally identified with this new household economy.
2)  Participatory forums associated with conservation include the ejido, the Technical Advisory Council, and the Municipal Council for Rural Sustainable Development. Preliminary research leads to the hypothesis that these three institutions respond to migration in different ways. At the ejido level, migrants tend to be junior men, who likely had little influence in the ejido assemblies. Nonetheless, assembly members look to extended family to defend a migrant’s interests in the ejido assembly. Because ejido assemblies are dominated by men (just 10% of ejido members in Calakmul are women [Radel 2005]), the project hypothesizes that wives of migrants who occupy their husbands’ positions in the ejido assemblies rely on alliances with male family to assert and defend a household’s interests. The strength of these alliances and their ability to influence assembly decisions—including those associated with conservation—depend, partly, on the migrating household’s conformance to migration ideals. These ideals include a regular flow of remittances provided by migrants, and wives’ judicious administration of remittances. 
Operating as they do at one step removed from the ejido, both the Technical Advisory Council and the Municipal Council for Rural Sustainable Development are less concerned with adjusting their participatory methods to include migrant households than they are with the ecological outcomes of migration. Similar to ejido assemblies, these regional conservation forums are populated by established, relatively senior men. Furthermore, these institutions have no mechanism through which individuals might act on behalf of migrant citizens. Despite this, ranching-related deforestation and demographic growth linked to urbanization are long standing concerns for the Reserve (CONANP nd). The project hypothesizes that conservation forums address these issues by focusing on in situ land managers rather than migrant households.
Theoretical Background 

The proposed project examines these hypotheses in light of research on participation in conservation, migration and land use land cover change (LUCC). To date, research has connected conservation and LUCC or, separately, migration and LUCC. This project links the three areas to reveal the land use and social effects of migration most relevant for conservation. In doing so, it seeks to use findings from the migration literature to go beyond the dichotomy between “local” and “non-local” that underpins research on participation in conservation. Instead, theoretically, the project posits migrant households as transnational environmental actors. While at a practical level, migrants’ mobility counters participatory practices and conservation’s preferred land uses, at a theoretical level, this transnationalism makes for a difficult fit with the place-based techniques of protected area conservation. 

Conservation and Public Participation

This research draws on insights from public participation in conservation to posit migrant households as transnational environmental actors rather than “local” residents. Researchers employ a few rationales to explain the need for such public participation. The first is that participation facilitates the incorporation of local environmental knowledge into conservation’s scientific framework (Reed 2008; Wyckoff-Baird, B. et al. 2000). This rationale was prevalent in Calakmul in the mid-1990s. It acknowledges the importance of ethnoecologies (Durand & Lazos 2008), and, perhaps, the limitations state institutions face in producing and applying accurate environmental knowledge (Matthews 2008). The second rationale for participation is that it helps legitimate state directives people might otherwise oppose. This rationale describes state and citizenry in opposition to one another. At Calakmul and elsewhere (Agrawal 2005; Ericson 2006), this approach has been used to bolster local control of natural resources, although some researchers question whether this approach is capable of political transformation (Walker et al 2007). The third rationale describes public participation in conservation as part of a broader devolution of federal powers to the local governments (McCarthy 2005). Today, in Calakmul, this aspect of devolution takes greater precedence. For example, the Law of Rural Sustainable Development that mandated the Municipal Council for Rural Sustainable Development’s creation includes a section on “decentralization.” Environmental researchers see in devolution the possibility for new, hybrid forms of governance that offer improvements in the design and implementation of natural resource management institutions (Lemos and Agrawal 2006). Critics of devolution counter that it offers false promises of local empowerment (Hale 2002, 2005). 

While a rich body of literature examines different forms of participation and their effectiveness (Eghenter 2000; Russell 2003; Sundberg 2003), of interest here is the way these rationales presume a “local” population which has access to locally available forums. The rationales, furthermore, utilize a notion of “participation” that distinguishes between “local” and “non-local”. While the meanings of both “participation” and “local” have been debated considerably (Gibson and Agrawal 2001; Igoe 2003), these discussions, nonetheless, tend to reinforce “local” and “non-local” distinctions in ways that challenge the incorporation of migrants into participatory structures.
For example, in the early 1990s, an influential survey of protected areas found they often fostered conflict, as  SEQ CHAPTER \h \r 1park design held "little or no regard for local people" (Wells & Brandon 1992:1). Policy-makers, consequently, began to call for “putting ‘participation’ into protected area management” (Pimbert and Pretty 1997). Soon, these efforts were numerous and varied enough that researchers typologized a range from “passive” forms such as dissemination of information to “active” forms such as community-based-conservation, co-management of protected areas, and conservation initiated by land use managers themselves (Reed 2008). One analyst described no fewer than six kinds of formats, of which five entailed “outside agents who stimulate” the participatory process (Ericson 2006: 246).

In this way, these frameworks tend to define “local” people as objects of conservation planning and “non-local” people as representatives of federal governments and international or national conservation groups. The distinction lies at the root of critiques of conservation that depict protected areas and their associated programs as external, perhaps illegitimate, impositions. (Anthony et al. 2004; Chapin 2000; Mohanty and Russell 2002). It, furthermore, underpins critiques of a stakeholder approach to participation, as the term “stakeholder” can erase important differences in the situated rights and responsibilities particular groups have toward a protected area (Brechin et al 2003). In Mexico, an emphasis on local/non-local has focused on the fit between conservation initiatives and ejido communities (Mendez-Contreras 2008; Ellis & Porter-Bolland 2008). These cases equate the ejido with “local” and demonstrate how, based on their legal status, some ejido members doubt the authority of federal agents within ejido boundaries (Hoffman 2009). In one salient example, ejido members reversed the hierarchy of outsider-initiated participation by insisting that conservation organizations work at the invitation of ejido members (Walker et al. 2007). 

In light of local/non-local distinctions, participatory forums in conservation can be seen as a means to bridge social and geographical distances of a very particular sort (Johnson & Nelson 2004; Reed 2008). Participation attempts to resolve a disjuncture between the place-based quality of natural resources and conservation institutions whose membership may span national and international boundaries. International migration, however, undermines these distinctions. 

With migration, purportedly “local” residents are mobile, and the literature does not anticipate “non-local” small-scale land managers (for an exception, see Robson 2009). Employees of international conservation organizations, for example, count private sector corporations or geographically distant government authorities as non-local (Groves 2003). Critics of the same international conservation organizations question their legitimacy by arguing that these groups, themselves, constitute distant actors (Chapin 2004; Igoe & Fortwangler 2007). Despite their differences, both approaches describe absentee actors as large-scale institutions of considerable influence. In contrast to the disperse quality of international migration, both approaches describe geographical connections as fairly straight-forward, entailing institutions with identifiable headquarters and branch offices. 

The proposed project addresses this gap by connecting participation and migration. In particular, the literature on the household economies of migration allows researchers to conceptualize migrants as transnational environmental actors. Bebbington and Batterbury first employed this idea to understand how, in the contemporary period, rural livelihoods and ecologies are transformed by global capitalism. They argued for “the analytical value of grounding political ecologies of globalization in notions of livelihood, scale, place and network” and wrote that doing so countered linear notions of globalization with an understanding of the “ebbs and flows” of global processes (Bebbington & Batterbury 2001: 370). The concept of migrants as transnational environmental actors, furthermore, 

brings together some of the most pressing questions facing biodiversity conservation (Sutherland et al. 2009): shifting trends in human demography and economic activity; and, the effective use of public involvement—especially of marginalized groups—in conservation activities. 

International Migration and Household Economies

This project draws on research into the household economies associated with migration to understand the transnational character of migration from Calakmul. Household economies clearly have an effect on LUCC of interest to conservationists (see below). At the same time, the proposed project uses a household approach to probe how migration alters both formal and informal power structures associated with natural resource management. In particular, by examining women’s roles as household administrators, the project considers how changes in informal power structures may or may not be reflected in male-dominated arenas such as ejido assemblies, the Technical Advisory Council, and the Municipal Council for Rural Sustainable Development.

Transnationalism is a process of maintaining multiple spatial commitments that go beyond a single nation or country (Glick Schiller et al. 1992). Transnational actors have “feet in two societies” (Chaney 1979:290). The phenomenon is relatively new to southern Mexico. Census data shows that as recently as the year 2000, only 1.1% of households in Campeche state (where Calakmul is located) included individuals who had migrated to the United States. (The national average was 5.3%. See Rodríguez Ramírez 2007). Soon after 2000, however, this situation changed. Data collected by the PI in 2001 from Calakmul’s main financial house shows remittance figures rising from less than 25,000 pesos a month in January of 2000 to 250,000 a month a year and a half later. 

Theories of international migration have concentrated on whether the phenomenon is a positive or negative trend. Dependency theorists focus on the costs of migration and fear it re-orients social and cultural production toward distant markets (Gullette 2007). Because not all families have access to remittances, dependency theorists describe migration as exacerbating local inequalities. Development proponents, in contrast, focus on the positive aspects of international migration (Zarate-Hoyos 2004). Migration provides people access to jobs. It fosters economic growth across particular locales. Remittances allow countries to acquire the hard currency required to balance national budgets. In some ways this debate resonates with discussions of conservation. Researchers of conservation argue whether international conservation is a positive or negative aspect of global power relations and the extent to which protected areas limit or expand economic development. Where conservation researchers have yet to resolve this contradiction, however, migration theorists argue for a resolution based on household economies (Cohen 2004).

A household perspective brings together dependency and development approaches by allowing researchers to examine out-migration as a multi-sited process informed by household structure, local cultural practices, regional economic trends, as well as macro-economic forces. The argument here is that migration is rooted in the overall survival and status of the household, rather than an individual or a community (Rees 2007). For example, Massey and co-authors emphasize that migrants’ desire “to increase income relative to other households, and hence, to reduce their relative deprivation compared with” neighbors and acquaintances (Massey, Arango, Hugo, et al.1993:438). This rubric views migrants as using distant job markets to alter their families’ social standing, as well as their material circumstances.

In depicting this web of connections, the literature establishes three areas of debate relevant to Calakmul. Existing findings direct attention to migration as a gendered phenomenon and to remittance expenditures as indicative of valued social norms which people attempt to implement through migration. Directly related to questions of public participation in conservation, research suggests that, because of migration, the pattern of interactions between households and state institutions undergoes a change.

In the case of gender, research on Calakmul describes out-migrants as mainly men, raising the question of whether and how women occupy managerial roles (Kanaiaupuni 1999; Radel 2005). From an ecological standpoint, this question is important in light of what some researchers describe as a gendered division of labor in environmental knowledge and practices (Camou-Guerrero, Reyes-Garcia & Martinez-Ramos, et al. 2008; Rocheleau, Thomas-Slayter, and Wangari 1996). The larger literature is equivocal on whether men’s migration bolsters women’s power (Boehm 2008) and, by extension, their authority in making land use decisions. Some researchers argue migration reinforces patriarchal norms (Dreby 2009; Sana & Massey 2005), perhaps by vesting men with newfound social and cultural capital that goes beyond their financial earnings (Parrado 2004). Rees (2007), in contrast, emphasizes the role women play in cultural production and reproduction within sending communities. Collecting data in Calakmul in 2001, Radel found that migrant men continue to be the main decision-makers in their households, communicating their preferences via phone. At the same time, Radel notes that men’s migration offers women a unique chance to acquire effective control over land (Radel 2005).   
Findings from Guatemala as well as Mexico depict migration as affecting a slow but tangible increase in women’s authority (Cohen 2004; Taylor et al. 2005). These authors point to changes taking place over the course of a decade, roughly the amount of time Calakmul has been involved in international migration. Changing women’s roles may not be due to migration alone (Fomby 2005) and understanding them requires a nuanced, ethnographic approach. For example, research in Calakmul (Ochoa Muñoz 2005), where few women occupy formal political roles, has turned to distinctions between a political public sphere and a social public sphere to conceptualize power that impinges on, but may not be recognized by, formal political institutions. Ochoa Muñoz argues that women’s power is more visible in a social sphere rooted in household activities. At times, these spheres may overlap. Women may organize political groups centered on concerns considered appropriate to them (cf. Radel 2005). The task of migration research, then, is to understand how men’s migration creates new spheres of activity for women and what kind of agency women bring to these opportunities. This approach goes one step beyond research on the feminization of agriculture in Latin America (Deere and Leon 2001, 2003). Where that literature looks at women taking on farm duties to meet basic economic necessities, the proposed project explores women’s management of household farming in the context of increased income. As many researchers argue, this increased control of income can translate into gender empowerment (Agarwal 1997; Blumberg 1995).
Administration of household finances and remittances is a notable and new sphere of activity in Calakmul. Anthropological research seeks to identify the numerous forms remittances can take (Goldring 2004) and to connect them with more than their expenditure on durable goods (Airola 2007). One particularly fruitful avenue of research locates remittances within Mauss’s work on gift giving (Cliggett 2005; Mauss 1990). This approach asks how remittances function as investments in social relationships and valued social norms. For example, remittances may be spent on home construction. Pauli (2008) describes home construction as a way for young wives to establish independence from their in-laws, while Grigolini (2005) notes new homes announce the migrant’s intelligence, industriousness, and trustworthiness. These qualities were so important that Grigolini found migrants who failed to build a new house came under criticism. By investigating remittances as gifts, researchers can reveal those cultural values that accompany migration and which may have implications for conservation.
The household is an entry point for this examination, but the intertwined character of household, village, and municipal economies means researchers can also use the flow of remittance expenditures to ask how migration shapes connections across these different levels. This aspect of the research provides a comparative framework with which to contrast the formal political structures associated with conservation. Researchers find that remittance expenditures tend to take place, not within a home village, but within the municipality itself (Jones 1992). Some Mexican ejidos use village-level structures to tap into remittances (VanWey et al. 2005). 

In addition to these financial connections, migrant households’ use of remittances may signal a change in notions of citizenship and state-sponsored conservation. Evidence for this rests on the decline in political participation at the municipal level that can accompany migration. Goodman and Hiskey (2008) find that migration, instead, strengthens local community groups (including ejidos) and extended families as people tap into these to meet the difficulties of long distance relationships. The regular flow of remittances may transform migrant households from welfare recipients to consumers, with unknown consequences for how these upwardly mobile families might view a social contract formerly built on access to farmland and state aid (Bevir and Trentmann 2007; Haenn 2005). 

Cohen argues for more research on the localized effects of migration: “We know a good deal about transnational migrants and where they go; what we do not understand well are the causes of international migration or its outcomes and implications for nonmigrants and the households and communities that migrants leave (Cohen 2004: 140).” A household perspective retains conservation’s interest in the material circumstances of people living in and around protected areas. At the same time, through an interest in remittances and consumption, migration studies connect this materialism with cultural values, including governance. Rather than posit a difference between “local” and “non-local” environmental actors, migration studies offer a transnational theoretical framework, one that emphasizes the flow of goods and ideas. Overall, a focus on migrants adds a processual dimension (Orlove 1980) to conservation research concerned with the structures, practices, and membership of participatory forums. 

Thus far, the proposed project posits a comparison between household economies and how conservation forums take into account migration in order to understand migration’s impact on conservation. Another way of phrasing this is that the project contrasts migration-related land use planning in conservation forums and at the household level. The project’s LUCC component will deepen this comparison by identifying migration’s land use outcomes

Land Use/Land Cover Change and Cultural Ecology

To date, LUCC research at Calakmul has emphasized either conservation or migration (Keys & Chowdhury 2006; Schmook & Radel 2008) but little attention has been paid to the combination of the two (see Kull, Ibrahim, & Meredith 2007). In regard to conservation at Calakmul, LUCC research has documented the impact on forests of state sponsored and farmer-initiated practices (Roy Chowdhury & Turner 2007; Schmook & Vance 2009), cash crop cultivation and marketing (Keys & Roy Chowdhury 2006), and historical fluctuations in state financial support for the rural sector (Bray & Klepeis 2005; Klepeis 2003). Additionally, LUCC research has assessed secondary succession to develop more robust calculations of deforestation rates (Roy Chowdhury 2007). In all, this research draws close connections between land use planning and land use outcomes, although it does so in particular ways. It tends to be quantitative in character, keeping with a LUCC preference for spatial information and large-scale data. Some LUCC researchers view ethnographic techniques as novel to the field (Smucker, Campbell, Olson et al. 2007).

However, joining qualitative research on households and conservation forums with a quantitative examination of household economies and land use offers a more complete picture of LUCC associated with migration. The combination allows for an evaluation of both the rhetorical and practical points connecting conservation and mobile populations. In addition to an understanding of policy processes, the combination of qualitative and quantitative data embeds land use outcomes and perceptions of the same in cultural dispositions and more enduring forms of social change. As a result, this project combines long-term qualitative data collection with a household land use survey.
Methods
How does migration alter household economies and land use? How do participatory forums associated with conservation respond to migration? What socio-cultural processes are involved in this accounting? In order to answer these questions, this project reproduces methodologies successfully employed in the past. In the mid-1990s, the PI used household economic surveys, documentation of village and county-level meetings, interviews with household managers and local policy-makers, as well as participant-observation across all these sites to elaborate the relationship between land use planning and community-based conservation (Haenn 1999, 2003, 2005). In 2001, a survey of migration histories and land use for 150 households documented, among other issues (Haenn 2006), the colonization of Calakmul’s agricultural frontier (Haenn 2002). The proposed project will use the same techniques to create comparative data that illuminate the relationship between international migration and land use planning. The qualitative portion of this project has the support of Fulbright CIES. This application seeks supplementary support for the LUCC survey of 200 households to be carried out in collaboration with geographer Birgit Schmook at ECOSUR. 

Household Level Data

At the household level, the research will combine the quantitative assessment of 200 households with an intensive focus on 20 families (10% of the broader sample), of which an equal portion will be migrating and non-migrating households. Because preliminary findings emphasize age and ethnicity in the migration stream (Schmook & Radel 2008), the subset of 20 households will be selected from a stratified sample that includes an equal portion of indigenous and non-indigenous families whose household heads are in their 20s and 30s, the age at which people are most involved in migration. With the aid of research assistants, the PI will conduct weekly semi-structured surveys with this subset that assess household income, expenditures, and work activities. Both the weekly quality of the questioning and a survey instrument that employs simple re-phrasings of questions will lessen the possibility of faulty recall (Bernard, Killworth, Kronenfield, et al.1984). This aspect of the data collection will document the amount of remittances and their relationship to the yearly round of agricultural activities. On going, semi-structured interviewing of household heads will probe for decision-making associated with income to identify whether and how women promote interests that may be at odds with their husbands’ preferences. Semi-structured interviewing will also examine the broader set of social relations associated with household expenditures (who gets hired as farm laborers; who benefits when families spend their cash) to assess how a household’s economic activities are embedded in a broader social context. These interviews will be coded using a grounded theory method (Charmaz 1998, 2005) and entered into a qualitative database (askSam 6.0) for subsequent analysis. Coding and analysis will seek to identify schema (Bernard & Ryan 2000) that depict the appropriate uses of remittances, gender hierarchies within the household, as well as planning associated with natural resource management.
In order to connect migration’s effects to ecological outcomes (see also below), the PI will employ unconstrained pile sorts with the sample households to identify culturally specific models of the environment. (According to Weller and Romney, 1988, 30 respondents are the minimum needed to assess cultural consensuses through pile sorts. Thus, an additional 10 households of comparable description to the 20-household subset will be selected at random from the same communities as the subset.) The pile sorts duplicate past research (Haenn 1999) and will allow for consideration of how migration may have modified people’s ideas of environment. Pile sorts will be analyzed with the use of Anthropac.
The 20 households will be selected based on their past inclusion in the PI and ECOSUR’s LUCC surveys. In this way, the 20 households will serve as intensive case studies of the larger survey to be carried out with 200 households. This new LUCC survey will be co-managed with geographer Birgit Schmook at ECOSUR. In 1998 and 2003, Schmook participated in a LUCC survey with a baseline sample of approximately 200 households (reduced to 140 households in 2003, see below; this data collection was part of the larger SYPR project, supported in part by NSF; see Research Experience and Management). In 2001, Haenn undertook a LUCC survey with 150 households (also with NSF support). In the new LUCC survey, Haenn and Schmook will combine these samples (for a total of 290 households) and apply to them a new instrument that includes questions common to both researchers’ previous work. Based on Schmook’s experience, the researchers expect this new, pooled dataset will include significantly fewer households than the 290 that comprise the original samples. Population turnover and refusals to participate are expected to reduce the number of households in the new survey. The researchers, thus, expect a minimum participation rate of 200 households and a maximum rate of 250 households.
This survey will examine land use, household composition, jobs occupied by different household members, employment of day laborers, receipt of state subsidies, and cultural models of migration. Duplicating a methodology developed by Cohen (2004) to examine cultural models of migration, the survey will pose questions regarding the ideal use of remittances, ideal forms of employment (both in the U.S. and Mexico), and appropriate reasons to embark on migration. Land use questions include amounts cultivated under different crop regimes and amounts held in different types of forest. Time constraints prevent taking GPS coordinates at each of the surveyed households. Following Vadez, Reyes-García, Godoy et al. (2003), the researchers will rely on self reports to measure land cover. At the same time, Schmook’s ongoing work on classified imagery (see Schmook et al. 2009) will allow for analysis of land cover change at the ejido level and, thus, provide a general point of comparison with verbal reports. This imagery will be complemented by a more detailed analysis of the 20 household subsets for which GPS coordinates will be collected. In all, the LUCC survey will provide a picture of migration’s practical, environmental effects and contrast this picture with cultural models of migration.
Analysis of the household survey will employ regression and logistic regression techniques widely adopted in land change models. These techniques will be used to examine both the new dataset and compare the 2010 survey with past findings. Multivariate regression techniques will be employed, including linear regressions of continuous dependent variables (such as area planted) or non-linear discrete choice methods (such as logit) that model binary dependent variables (for example, the sale of agricultural products or the presence-absence of cattle). The researchers will draw on the temporal and cross-sectional variability in the pooled data to test the parameter consistency of particular estimates over different years. To this end, interaction terms will be modeled that are comprised of year dummies and key explanatory variables of interest. This will allow a test, for example, of whether the impact of household size (found to be a significant determinant of land use in the 1998 and 2000 surveys), as well as the magnitude its effect, remains relevant in 2010.
The household level data will form the basis for comparing ideas of migration and land use circulating among land managers with the same ideas as they are employed in conservation arenas. Questions regarding cultural models of environment and migration at the household level will be repeated with a sample of regional policy makers (n=30), including municipal and Biosphere Reserve officials, distinguished from land managers in education, social class, and, in some cases, gender and ethnicity. While findings from these data will allow for an ideational comparison, land use changes indicated in the LUCC survey will be contrasted with those contemplated in participatory forums to evaluate the extent to which the latter reflect on-the-ground practices.
Ejido Level Data
The 20 household sample will be split between two ejidos which constitute a second level of research. In order to forge closer connections between the PI and ECOSUR, one ejido will be drawn from past participants in the PI’s LUCC survey and one will be drawn from the separate set of ejidos included in the ECOSUR LUCC survey. The PI will be based for five months in each ejido. (Research assistants will undertake household data collection when she is not in residence.) Here, documentation will focus on the ejido assemblies and ejido rule books which govern common property resources, as well as other aspects of community life. Ejido assemblies meet, minimally, once a month. The rule books are maintained by ejido officials who chronicle the decisions made during past assemblies. In addition to attending assembly meetings and documenting the rule books, the PI will interview ejido authorities to assess whether and how migrants retain membership in the collective, how common property members contemplate absentee neighbors in their decision-making, as well as the role family members play in acting on the migrants’ behalf. Because of the importance of investing remittances in property, interviews with ejido officials will also examine the existence of any land markets within the community. Again, the LUCC survey will place this information in regional perspective. That survey will take place with households located in an additional 22 ejidos (for a total of 24 ejidos of 87 in the county), where similar questions posed to these ejido authorities will address the same topics. To get a sense of the scale of international migration from Calakmul, the project will use the survey with ejido authorities to quantify the total number of out-migrants from each community. 
The ejido assembly is a conduit of state programming. Thus, research at this level can consider how the institution acts as a broker between conservation and household planning. The two ejidos that serve as the focus of the qualitative data collection will include sites where the Calakmul Biosphere Reserve is currently carrying out programming. Documentation of the structure and daily operations of these programs will allow for an additional avenue of comparison between a migration-based economy and the aims and practices of participatory conservation.
Conservation Forums

The third level of research includes the Calakmul Biosphere Reserve’s Technical Advisory Council and the Municipal Council for Rural Sustainable Development. These institutions have separate jurisdictions and separate forums for public participation in natural resource management. Research at this level will entail documentation of the public meetings of both groups which are held on a quarterly basis. Meeting documentation will include attention to the spoken word and written products, as well as the non-verbal and informal dynamics at play in such sites. Follow-up interviews with participants will identify current thinking on the relationship between conservation and land use, how membership in these forums is configured, and which issues associated with migration factor into the groups’ workings. Interviews will, furthermore, explore the history of both groups to examine how they have responded in the past to novel social trends.
The following offers a time line for data collection, including months dedicated to lecturing as stipulated by Fulbright CIES.
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LUCC Survey

Municipal-Level Data Collection

Lecture at ECOSUR
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Research Experience and Management Plan
This proposal builds on the PI’s experience as an individual researcher and one who works with research teams. Individually, the PI employed many of the techniques outlined above during 14 months of fieldwork in 1994-95. This included working with field assistants to undertake weekly household economic surveys. Additional field seasons took place during the summers of 2008 and 2005 (6 weeks each), as well as 2004 (4 weeks). During these periods, the PI maintained contacts in the region and began preliminary interviewing on the Law of Rural Sustainable Development with organizers of the Municipal Council for Rural Sustainable Development. In 2001, with a grant from NSF (BCS1193739), the PI spent 5 months conducting a LUCC survey by overseeing four surveyors, one data entry person, as well as staff who facilitated field logistics. Research undertaken in 1994-5 and 2001 are similar to the prospective one in the need to work across multiple sites and balance participant-observation with comparative data collection.
For the proposed project, the LUCC survey will be co-managed with geographer Birgit Schmook of ECOSUR. ECOSUR is an interdisciplinary, post-graduate school for environmental studies. Its campus in the city of Chetumal, where Schmook is posted, has 42 faculty of which only a few are social scientists
Schmook has been working in the greater Calakmul area since 1997, combining large surveys with ecological and remote sensing work. In 1998, she participated in a 200 household survey on agricultural land use and drivers of land use change with doctoral students from Clark University. In 1999, she revisited most of the 200 households to gather information on household demography. In 2003 and 2004, over an 18-month period, she designed a follow up survey administered with the help of four assistants. This follow-up survey included questions on migration and remittances. This series of projects took place in association with the Southern Yucatán Peninsular Region (SYPR) project involving Clark University, the University of Virginia, ECOSUR, and Harvard University. Funding for this project was provided, in part, by the NSF (SBR-9521914 and BCS-0410016). In 2005 Schmook designed and coordinated a baseline household survey for the United Nations in order to facilitate the implementation of UNDP small-scale development projects through its COMPACT program. With support from the Moore Foundation, the last survey designed and coordinated by Schmook comprises 350 households in 22 villages in the Mexican state of Quintana Roo. This project examines household responses and strategies after large scale ecological disturbances, namely Hurricane Dean which affected the peninsula in 2007.  

Haenn and Schmook will collaborate on each step of the survey with slightly more responsibility residing with Schmook as Haenn continues with qualitative data collection. Thus, Haenn and Schmook will jointly develop a new survey instrument that allows for comparison with past findings by including areas of overlap in the researchers’ previous survey forms. Haenn and Schmook will jointly hire and train surveyors. Schmook will oversee construction of a database in Microsoft Access and the training of data entry personnel. Haenn and Schmook will jointly contact and interview ejido authorities and accompany surveyors to a subset of households to check on the quality of interviewing. Schmook will oversee the logistics of data collection, including travel, housing, and per diem. Copies of the completed database will be shared by Haenn and Schmook who will combine their distinctive research experiences to generate analytical questions of the household survey.

Publication and Dissemination
The publication and dissemination stage of this research project will be aided by the incorporation of Claudia Radel (Geography, Utah State Univ.) into the project. Radel has nearly ten years’ experience examining gender and migration issues in Calakmul from both qualitative and quantitative perspectives (Radel 2005). Radel and Schmook have collaborated on past household surveys (Radel and Schmook 2008; Schmook and Radel 2008). Radel will be brought in to clean the data. The aim here is to have a fresh and experienced perspective on the data set in anticipation of extending the project’s collaborative quality to include Radel’s past work. Radel’s contribution will also shorten the time between data collection and publication.
In addition to writing a book, the PI will work with Schmook and Radel on co-authoring articles to be published in Mexico and the U.S. Publishing outlets include anthropological and Latin America studies journals, as well as Human Ecology, World Development, Society and Natural Resources, and CONBIO, where the authors will communicate with conservation practitioners. Conference presentations will include the same audiences. Dissemination of research findings to non-academic audiences will include the following. The PI co-authors a monthly, bi-lingual column for a local newspaper (The Chatham County Line, circulation 5,100) in which she will feature findings from the research project, including “reports from the field” during the research period. The PI has, furthermore, reached an agreement with the municipio of Calakmul (see attached letter written for Fulbright application) that includes the dissemination of research findings via reports and presentations delivered to Calakmul ejidos, study participants, municipal bodies, peasant organizations, regional libraries, and other government and nongovernmental offices. Finally, the PI teaches two courses whose content will be updated with this research, one on indigenous people in Latin America and a course on culture and ecology. The PI will develop a new course from this research on household economies and economic survival in the developing world.
Enhance Infrastructure for Research and Education
A main component of the proposed project is its collaborative aspect that brings together anthropology and geography in the creation of a shared research and teaching project. ECOSUR is an interdisciplinary, post-graduate school for environmental studies. The school has close ties with North American institutions working on tropical ecology and conservation, including Clark University, the University of Florida, and the Université de Sherbrooke (Canada). Its campus in the city of Chetumal, where Schmook is posted, has 42 faculty of which only a few are social scientists. Thus, in addition to bringing together anthropology and geography, the proposed collaboration aims to strengthen social science’s presence on campus. For example, Haenn will offer two courses at ECOSUR, including a class on culture and ecology and a team taught class (with Schmook) on economic development
The LUCC survey is a central feature of this collaboration, as it establishes a long-term relationship that joins Schmook’s area of expertise (large-scale quantitative data) with Haenn’s specialty (small-scale qualitative data). This collaboration will be accessible to students in a few ways. ECOSUR graduate students will be hired to build a database in Microsoft Access, carry out the survey with individual households, and enter survey responses into the database. The collaboration is planned to extend into publication, and the PI will further use the survey to enhance research infrastructure by expanding her personal web page to include a section dedicated to the proposed project. This will include posting the 2001 and prospective LUCC survey codebooks, databases, and other contextual information for analysis by colleagues. 
Results from Prior NSF Support

Prior NSF support for the PI entailed a 2001 grant to examine the “Effects of Local Political Hierarchies on Colonization of Mexico's Southern Frontier” (BCS1193739). This research established a database which revealed two key processes associated with tropical deforestation, both how Calakmul came to be colonized and how the agricultural frontier closed. In contrast to findings elsewhere that portray frontier colonization as driven by federal policies, the research found that colonization took place in the 20th century, driven by a combination of state (as opposed to federal) resettlement programs and the exploitation of forest products for U.S. markets. Substantiating theories of political ecology, the research identified how colonization and its associated forms of natural resource exploitation have been accompanied by separate configurations of gender norms, class identities, and state-sanctioned violence (see Haenn 2002). Additional findings from that research addressed the question of land privatization in Mexico. Privatization had been assailed by critics as the state’s denial of its historic contract with Mexican peasants. The NSF-supported research, however, found that both state agents and peasants undermined privatization efforts. No Calakmul ejido has privatized. Nonetheless, privatization policies effectively limited ejido membership. These findings suggest that ejido communities increasingly will form a smaller percentage of Mexican society, and this demographic change, rather than the original goals of privatization, may delimit state obligations to the rural sector (see Haenn 2006). In addition to these publications, research from this grant supported training for one graduate student in database construction and management. Three undergraduate, minority women who conducted research with the database presented findings at a national conference, and two of these women used their research as the basis for successful applications to graduate school. Copies of the survey instruments used for data collection associated with this grant are available for download at www4.ncsu.edu/~nmhaenn.
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