7%
university of 5%,
groningen % %

i

University Medical Center Groningen

University of Groningen

Longitudinal analysis of household types and livelihood trajectories in Oaxaca, Mexico

Novotny, lvan P.; Fuentes-Ponce, Mariela H.; Lopez-Ridaura, Santiago; Tittonell, Pablo;
Rossing, Walter A.H.

Published in:
Journal of Rural Studies

DOI:
10.1016/j.jrurstud.2020.10.022

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2021

Link to publication in University of Groningen/lUMCG research database

Citation for published version (APA):

Novotny, I. P., Fuentes-Ponce, M. H., Lopez-Ridaura, S., Tittonell, P., & Rossing, W. A. H. (2021).
Longitudinal analysis of household types and livelihood trajectories in Oaxaca, Mexico. Journal of Rural
Studies, 81, 170-181. https://doi.org/10.1016/j.jrurstud.2020.10.022

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/lUMCG research database (Pure): http.//www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 08-06-2022


https://doi.org/10.1016/j.jrurstud.2020.10.022
https://research.rug.nl/en/publications/c5d14a11-e4db-4ff1-90fc-4c5f6ed9e43a
https://doi.org/10.1016/j.jrurstud.2020.10.022

Journal of Rural Studies 81 (2021) 170-181

Contents lists available at ScienceDirect

hural Studies

=

Journal of Rural Studies

ELSEVIER journal homepage: www.elsevier.com/locate/jrurstud

Check for

Longitudinal analysis of household types and livelihood trajectories in e
Oaxaca, Mexico

Ivan P. Novotny “°, Mariela H. Fuentes-Ponce ", Santiago Lopez-Ridaura ¢, Pablo Tittonell "¢,

Walter A.H. Rossing”

@ Doctorado en Ciencias Biologicas y de la Salud, Universidad Auténoma Metropolitana, Calzada del Hueso 1100, Col. Villa Quietud, D. F. Mexico, 04960, Mexico
b Farming Systems Ecology, Plant Sciences Group, Wageningen University and Research, Droevendaalsesteeg 1, Wageningen, 6708 PB, the Netherlands

¢ Departamento de Produccion Agricola y Animal, Universidad Autonoma Metropolitana Unidad Xochimilco, Calzada del Hueso 1100, Col. Villa Quietud, D. F. Mexico,
04960, Mexico

4 International Maize and Wheat Improvement Center (CIMMYT), Sustainable Intensification Program, Apdo, 6-641 06600 México, DF, Mexico

€ Agroecology, Environment and Systems Group, Instituto de Investigaciones Forestales y Agropecuarias de Bariloche (IFAB), INTA-CONICET, Modesta Victoria 4450 -
CC 277, 8400, San Carlos de Bariloche, Rio Negro, Argentina

f Agroécologie et Intensification Durable (AiDA), Centre de coopération Internationale en Recherche Agronomique pour le Développement (CIRAD), Université de
Montpellier, 34000, Montpellier, France

8 Groningen Institute of Evolutionary Life Sciences, Groningen University, PO Box 11103, 9700 CC, Groningen, the Netherlands

ARTICLE INFO ABSTRACT

Keywords: In Mexico, a political shift to fit into neoliberal directives since the 80s has brought several consequences to rural
Household trajectory households and their trajectories. This study focused on the relation between drivers of change and household
Livelihood

trajectory. The study was carried out in Santa Catarina Tayata, in the state of Oaxaca, Mexico. 44 household
heads were interviewed to recall their production system and economic activities at significant moments. The
results were summarized as variables describing the socio-economic and agronomic situation of households over
three decades: 1988-1997, 1998-2007, and 2008-2017. Household types were identified for each decade. Three
household types were distinguishable in the first two decades, and five in the last decade. Drivers of change such
as international markets, land tenure, government support, and migration were connected to household tra-
jectories. Results showed that household type diversity increased, while half of the households changed types at
one point according to different strategies. Changes in land tenure in the study area in the early 2000s were
attributable to the PROCEDE national program, which acted to lift restrictions on land tenure, facilitating the
buying and selling of land. The implementation of PROCEDE resulted in fewer households relying on borrowed
or rented land while allowing others to expand their land and form a new household type. A migration process
enabled some households to invest in land or animal production as a "step up" strategy. The majority of
households that received agriculture-related subsidies tended to engage solely in agricultural activities. Half of
the households that did not benefit from subsidies engaged in off-farm to diversify their income, suggesting that
the type of governmental support can have an impact on farming activities. Household types that had more
animal production or larger areas did not tend to engage in off-farm activities because of high demands for labor
in their production systems. This type of study can be used to monitor policy impact and households’ strategic
responses, to arrive at better articulation of policy objectives and policy impact while considering household type
diversity.

Household typology
Drivers of change
Meso-America
Mexico

1. Introduction Furthermore, a series of changestowards neoliberal policies contributed
to the decline of the agricultural contribution to the Mexican GDP, and

In Mexico, small-scale agriculture in poor areas is challenged by a to widespread abandonment of agricultural activities (UN 2014). A shift
lack of natural, economic, and social resources (Speelman et al., 2014). to neoliberal directives in the 80s, culminating in the General
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Agreement on Tariffs and Trade (GATT) in 1986 and the North American
Free Trade Agreement (NAFTA) in 1994, had several effects on poor
rural areas (Gonzalez and Alferes, 2010; Klepeis and Vance, 2003;
Sweeney et al., 2013). The GATT and NAFTA impacted households
directly or indirectly by triggering shifts in government support to
farmers (Winters and Davis, 2009), facilitating the commercialization of
land (Echanove Huacuja, 2016), reducing prices of agricultural product
(Barnes, 2009; Nicita, 2004), increasing migration (Taylor et al., 1999),
and leading farmers to diversify their income through off-farm activities
(Avalos and Graillet, 2013; Patel and Henriques, 2003). Considering the
diversity in agricultural systems and socio-ecological contexts in Mexico
(Appendini et al., 2008; Speelman et al., 2014), it is safe to expect that a
particular driver of change will not have the same impact on each
household. Yet little is known about the relations between drivers of
change and household trajectories, hampering feedback on the efficacy
of policy measures.

Households react and adapt to global (e.g. out-migration, market
liberalization, global trade) and local (e.g. municipal regulations)
drivers of change (Fabricius et al., 2007; Novotny et al., 2021; Speelman
et al., 2014; Tittonell, 2014; Zimmerer, 2007). Households can react to
these drivers by accumulation or selling assets, diversifying income, and
changing cropping systems. This dynamic process is often referred to as
livelihood trajectories (Bagchi et al., 1998) or household trajectories
(Camfield and Roelen, 2013; Sallu et al., 2010). Analysis of household
trajectories can bring out the role of political, demographic, economic,
and environmental drivers of change (Carney, 1998; Reidsma et al.,
2010) on households’ income sources, social relations, and material
assets (Mushongah and Scoones, 2012). In contrast with static house-
hold studies, household trajectories can also reveal temporary and
chronic problems such as poverty (Camfield and Roelen, 2013). By
contextualizing these trajectories, insights are gleaned from how
households respond or adapt to shocks (Sallu et al., 2010), which may be
used to assess the efficacy of policies, develop interventions, and elab-
orate research agendas for improving livelihoods in rural areas.

One way to assess the degree to which drivers impact differentially
on households is by categorizing households into types (Iraizoz et al.,
2007). Typology studies are used to categorize households according to
their production systems or their decision-making process, or a combi-
nation of both (Tittonell et al., 2020). However, given the difficulty to
include a temporal perspective, household typologies often provide a
single snapshot in time, failing to capture the household trajectories.
Studies by Falconnier et al. (2015) and Chopin et al. (2015) addressed
this issue by assuming that only households were dynamic, but house-
hold types remained unchanged, thereby ignoring changes in the pattern
of household types. In other words, households could transition between
types, but these types remained the same. By assuming stationarity of
household types, these studies run the risk of not capturing important
emergent patterns such as out-migration, abandonment of agriculture,
and the increasing importance of other economic activities (agricultur-
ally related or not).

Therefore, this study aimed at assessing the influence of drivers of
change on the trajectory of households. We hypothesized that drivers of
change (e.g. land tenure change, subsidies, and migration) sway both
household trajectories and the set of household types. Based on this
hypothesis, the following research questions was asked: what are the
main drivers of change, and how do they influence household typology
and household trajectory? This study assesses the pattern of household
trajectories in a case study municipality in Oaxaca, one of the poorest
states in Mexico (Juarez and Pfutze, 2015). This case study municipality,
like others in the state (Juarez and Margarita, 2008), experienced high
migration and a declining population (INEGI 2010a). We decided on the
case study approach for its advantages over other methods (e.g. narra-
tive research, ethnography, and phenomenology) in explaining how
drivers affected households (Creswell and Poth, 2018; Yin, 2018).
Quantitative and qualitative information was gathered from the litera-
ture and household interviews, which were used to identify drivers of
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change related to international trade, migration, land reforms, and
government support (e.g. subsidies). The interviews used a recall
method to reconstruct household histories for up to 30 years. The
resulting information was used to build household typologies for every
decade through a multivariate analysis. Answers provided by the in-
terviewees in combination with a literature review allowed us to relate
household trajectories with drivers of change.

2. Case study description and research methods
2.1. Case study area

The municipality of Santa Catarina Tayata (SCT) (37.22 km?) is
located in the state of Oaxaca, Mexico, at an elevation of 2000-2500 m
above sea level. The climate is temperate sub-humid, with average
temperatures ranging from 16 to 18 °C and annual rainfall between
1000 and 1200 mm. Land use in SCT can be divided into three major
categories; settlement areas, privately-owned plots, and communal land
(Fig. 1). Settlement areas are agglomerations of houses and contain the
local administration facilities. Privately-owned plots are predominantly
used for crop production. Communal plots mostly comprise forests, but
farmers use areas without trees as pasture for their animals. The main
economic activity in the area is rainfed agriculture, although small
irrigation systems can be found. The area of arable land per household
ranges from 0.5 to 12.5 ha. The agroecosystems are diverse, with a
predominance of maize (Zea mays L.) for human and animal consump-
tion and beans (Phaseolus vulgaris L., Vicia faba L.) exclusively for human
consumption. Maize and beans are grown either as a monoculture or in
mixed crop stands such as the milpa system that also includes squash
(Cucurbita spp.) (Ebel et al., 2017; Hernandez and Bello, 1995). Every
household is involved in animal production. On average households
have 7 chickens and 10 sheep. Households usually do not sell their
production due to physically difficult access to larger towns. Instead,
production is used for consumption within the household. Income is
mainly generated by providing labor for sowing, weeding, and har-
vesting on the land of other local farmers. Other sources of income come
from remittances, off-farm activities, and government support.

2.2. Policies affecting change

A total of 51 households were surveyed in the area before this study.
The survey included questions about agricultural production and the
socio-economic conditions of households. The survey and a literature
review of rural policies and dynamics revealed four domains in which
policies potentially affected livelihood trajectories in the case study
area. These domains comprise land tenure, international trade, gov-
ernment support, and migration (Fig. 2).

Land tenure — The Mexican constitution of 1917 stipulated the crea-
tion of the Ejido system of communal land tenure as part of the agrarian
reform (Assennato and Leon, 2007), which enabled the distribution of
land to formerly landless people. This land could not be sold and was to
be worked by the owner (Ntines, 2000). The Ejido system was changed in
1992 as one of the consequences of the NAFTA (Barnes, 2009), giving
farmers the right to sell their land (Klepeis and Vance, 2003). The fed-
eral Program for the Certification of Ejido and Land Ownership Titles
(PROCEDE by its Spanish acronym) was introduced to implement the
privatization process and provide clarity on land tenure. While the land
tenure regulation process implemented through PROCEDE started in
1992, the local authority of Santa Catarina Tayata only permitted the
process to take place in 2000, after approval by the local assembly.
Within 5 years tenure of the land in the municipality was regulated.

International trade - The General Agreement on Tariffs and Trade
(GATT) had an impact on the Mexican agrarian sector by reducing state
influence and increasing the role of markets in agriculture by 1990
(Nunes, 2000; Pérez-Soto et al., 2016; Sweeney et al., 2013). As a
consequence of the GATT, tariffs on imports of agricultural products and
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Fig. 1. Geographical situation of Santa Catarina Tayata in the state of Oaxaca, Mexico. Colors on the map represent land uses: settlement area (gray), agriculture
(yellow), communal land (green). Figure elaborated from the National Agrarian Registry (RAN, 2019). (For interpretation of the references to colour in this figure

legend, the reader is referred to the Web version of this article.)
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Fig. 2. Timeline of the major policies and agreements impacting farm livelihoods in Oaxaca, Mexico.

subsidies on inputs were either removed or reduced (Foley, 1995; Kle-
peis and Vance, 2003). Furthermore, government intervention in crop
prices, established to guarantee a minimum price, was abolished for all
crops except maize and beans (Foley, 1995). The North American Free
Trade Agreement (NAFTA) consolidated the reforms that started during
the GATT period.

Government support - The National Solidarity Program (PRONASOL
by its Spanish acronym) was created in 1991 to mitigate poverty in rural
areas (Ytnez and Barceinas, 2000). Considering that two-thirds of the
Mexican population lived in extreme poverty (World Bank, 2005), the
PRONASOL provided monetary loans for subsistence production and
development of sustainable agricultural activities. It supported activities
such as forestry, agroindustry, and extractive industries, and stimulated
regional development through better infrastructure, such as road access
(FAO 2003). Since the creation of PRONASOL, the program has changed
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with each new president, changing its name to PROGRESA
(1997-2002), OPORTUNIDADES (2002-2014), and its current title
PROSPERA (2014-today). From PROGRESA onwards, governmental
support mainly consisted of providing family allowances for poor
households.

In 1993, the PROCAMPO program was created to support farmers
and mitigate potential hardship ensuing from the agricultural section of
NAFTA (Shwedel, 1994). The main objectives of PROCAMPO were to
improve domestic and international competitiveness in the private and
social sector, improve the livelihood of rural families and modernize the
marketing system by providing financial resources to stimulate the
production of crops more profitable than maize (Pérez-Soto et al., 2016;
Zarazta-Escobar et al., 2011). In practice, the program gave financial
support to farmers in proportion to the acreage of particular crops
(Avalos and Graillet, 2013; Klepeis and Vance, 2003; Sweeney et al.,
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(TLU), number of crops, and number of household members who
migrated. Animals owned were converted to TLU based on 1 TLU being
equivalent to a cow of 250 kg (Jahnke, 1982). TLU for other animals
were derived from the base value of 250 kg, resulting in a TLU of 0.1 and
0.01 for sheep and chicken, respectively. To address intra-period vari-
ation (i.e. change in a variable from one year to another within the
decade), the weighted averages of the variables for each decade were
calculated. For instance, if a certain farmer had a TLU of 1 for 6 years
and a TLU of 2 for 4 years over 10 years, the weighted average for the
decade was 1.4 TLU. Values across periods were compared using the
non-parametric Kruskal-Wallis test. After performing the HCA, house-
hold types were distinguished by assessing cut-off values for each
quantitative variable (Falconnier et al., 2015). The cut-off value is ob-
tained by comparing the data dispersion between household types and
assessing if they overlap. When no overlap is found, the cut-off value is
established as the minimum observed value for the household type with
the greatest median (see A 1 for illustration). These cut-off values were
used to classify household trajectories. For instance, for a household to
shift to a type characterized by a high TLU, it would have to surpass the
cut-off value defining that type.

The analysis in this study was performed in R v. 3.5.1 for Mac using
the package ade4 for the PCA and the packages stats and factoextra for
hierarchical clustering analysis. Household types were compared across
decades using the non-parametric Kruskal-Wallis test, obtained through
the pgirmess package. When a household type differed significantly from
every other type from the previous decade, it was considered an emer-

MS, period 1

gent household type.

. LST, period 1
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The household trajectories (i.e. the progress of each household
through time) were linked to their livelihood strategy. According to
Dorward (2009) and Mushongah (2009), livelihood strategies can be
classified as: “Hanging in”, “Stepping up”, “Dropping out” and “Stepping
down”. “Hanging in” households are the ones that sustain their level of
wealth and well-being while coping with threats, stresses, and shocks.
This study considered those households that did not change type over
time as “Hanging in” households. “Stepping up” households invest in
assets to improve their crop production through land acquisition or to
expand their sheep herd. Households in the process of migration were
classified as “Dropping out”. Trajectories that involved the decrease of
resources such as land or animals were labeled as “Stepping down™.

The household types were evaluated in terms of the role of off-farm
activities and the importance of government support through agricul-
tural subsidies (e.g. PROCAMPO) and family allowances (e.g. PRONA-
SOL and PROSPERA). The off-farm activity was not considered when
migration occurred, and no remittance money was provided to family. A
Cochran-Mantel-Haenszel test was performed with the data nested in
decade to test the association between household types, off-farm activ-
ities, and government support. This test identifies partial associations
between factors within a stratum (Wittes and Wallenstein, 1987). To
complement the evaluation of income sources, the 44 households were
asked to calculate the current share of income from crop production,
animal production, local off-farm income, governmental support, and
remittances. This was only done for the year 2017, as recalls for earlier
years turned out to be inaccurate.

LT, perlo% *

v period 3

y 4

. LST, period2  LST, period 3 .

Fig. 3. Sankey diagram showing the fluxes of households into and out of farm types between decades. MS = Mid-scale; LT = Land tenants; LST = Livestock; LM =

Labor migrants; LS = Large scale.
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Fig. 4. Number of households and their livelihood strategies between the 1st and 2nd decades and between the 2nd and 3rd decades.

3. Results
3.1. Household type description and changes over time
Three household types were identified for the first decade

(1988-1997), which were labeled “Mid-scale”, “Livestock”, and “Land
tenant” household types. Migration was only found in two households in

1998-2007
1.0

the first period. For the second decade (1998-2007), a fourth household
type was identified and labeled “Labor migrants”. For the last period,
another household type appeared, labeled “Large-scale” (Table 1). De-
tails on PCA and HCA are provided in A 2 and A 3.

The Mid-Scale household type was found throughout the last 30
years. Households from the Mid-scale type overlapped partially with one
or more of the other groups. No statistical differences were detected in

]
0.75
0.50
0.25
0

Land tenant Livestock

1998-2007
1.0

|
0.50
0

Mid-scale

Labor migrant Land tenant

1998-2007
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L0 I
0.50
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. No off-farm income . Off-farm income

Fig. 5. Proportion of household heads with or without off-farm according to household type in three decades: 1988-1997, 1998-2007, and 2008-2017. Bar width
represents the relative proportion of a given household type of the total number of households. Stacked bars represent the relative proportion of households engaged

or not in off-farm activities for a given household type.
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variables between the first and second decades, while the area of owned
land was significantly lower in the third decade compared to the second
(p < 0.05).

The main focus of the Livestock household type was sheep produc-
tion. The Livestock type was found in each period and consistently
harbored only a few farm households. No statistically significant dif-
ferences were found between the variables characterizing this type
across the three decades.

The Land tenant household type was characterized by comparatively
large areas of land borrowed or rented from other households. This type
was found in every decade. Households from this type did not have
family members who migrated and had average numbers of TLU and
cultivated crops. The Land tenant households significantly increased the
area of owned land during the last decade compared to the previous
decade, while the other variables did not change significantly over time.

The Labor migrant household type appeared in the second decade
(1998-2007) and was characterized by relatively large numbers of mi-
grants per household. The average TLU and number of cultivated species
in this type were the lowest of all the groups. No significant differences
were found between the second and third decades for any variable.

The Large-scale household type only appeared in the last period and
was characterized by households owning greater land areas than other
types. This was usually achieved by purchasing land. While migration
occurred, the number of persons per household that migrated was lower
than for the Labor migrant type. The few households in this type had an
average number of TLU, but a below-average number of cultivated
crops.

3.2. Livelihood trajectories and strategies

On average, household heads started their agricultural activities at
age 34, with a minimum observed age of 15 and a maximum of 84 years.
Out of the 44 households, 20 had members who temporally migrated
within Mexico and started their farming activities later. Across the three
decades, 23 out of the 44 households changed from one household type

1988-1997
1.0

0.75
0.50
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to another. Of the 24 households present in 1988-1997, 17 had changed
type by 2017. Six out of ten households that were established during the
second decade also changed type. Half of the new households started as
the Mid-scale type, with the other half distributed among other groups
(Fig. 3). Most of the households that formed the two new household
types (Labor migrant and Large-scale) in the second and third decades
originated from the Mid-scale type. During the first and second decades,
the Land tenant type comprised about 25% of households, but only 10%
during the third decade. Most households that left the Land tenant type
changed to the Mid-scale type. The Livestock type was represented by
three households in each period (although not the same households).

The classification of the livelihood trajectories in terms of the four
livelihood strategies distinguished in this study revealed “hanging in” as
the most frequent strategy, followed in descending order by “stepping
up”, “dropping out” and “stepping down” (Fig. 4). More than half of the
households that adopted a “hanging in” strategy belonged to the Mid-
scale type. In total, we recorded three households that “stepped
down”, while 8 “dropped out” as a consequence of migration. A strong
increase in the number of households “stepping up” between the 2nd
and 3rd decade was observed.

Households that “dropped out” were associated with the migration of
family members. During the first decade, we found 5 cases of domestic
migration and none of the interviewees reported a case of international
migration. In the second period, 6 persons had migrated nationally, and
5 persons went to the USA. This increase in the number of migration
cases resulted in the emergence of the labor migrant type. A greater
number of people migrated during the 2008-2017 decade, with 34
persons having migrated nationally and 20 persons to the USA. This
increase in migration is also reflected in the demography of SCT, which
decreased from 864 to 663 between 1980 and 2017 (INEGI, 2015,
1980).

Seven households were observed to “step up” from the land tenant
type. Five of these seven households changed types by reducing the
rented/borrowed cropping area while inheriting land during the
implementation of PROCEDE. The remaining two households purchased

0.25

Land tenant Livestock

1998-2007
1.0

0.75
0.50
0.25

Mid-scale

Labor migrant Land tenant

2008-2017
1.0

0.75
0.50
0.25

Livestock

Mid-scale

Labor x'nigrant Land tenant Large' scale

Agriculture subsidies . Family allowance

Liveétock

Mid-scale

No support

Fig. 6. Proportion of households receiving agricultural subsidies through PROCAMPO, family allowance through PROGRESA-PROSPERA, or no support according to
household type in three decades: 1988-1997, 1998-2007, and 2008-2017. Bar width represents the relative proportion of a given household type to the total number
of households. Stacked bars represent the relative proportion of households according to the government support received for a given household type.
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Fig. 7. Proportion of households with or without off-farm income according to the type of government support in three decades.: 1988-1997, 1998-2007 and
2008-2017. Bar width represents the relative proportion of households receiving a given government support. Stacked bars represent the relative proportion of

households with off-farm income for a given government support.

land with their savings when the PROCEDE program facilitated the
process of purchasing land. The PROCEDE program also permitted eight
households to purchase or inherite larger areas of land, enabling them to
“step up” to the Large scale type.

The proportion of households engaging in off-farm activities
increased from 15 to 40% between the first and last decade. The
Cochran-Mantel-Haenszel test showed a significant association between
the household type and the income source (p < 0.0001). We observed an
increasing proportion of households having an off-farm income source
in the Mid-scale and Land tenant household type (Fig. 5). Households
from the Livestock and Large scale types generally did not have off-farm
income. Households from the Livestock type stated that animal hus-
bandry activities were incompatible with off-farm income, while those
from the Large scale type mentioned that labor in their plots did not
allow them to work elsewhere.

The association between household type and the type of government
support was significant (Cochran-Mantel-Haenszel test, p < 0.0001).
During the first decade of 1988-1997, 33% of households had
agriculture-related subsidies (i.e. PROCAMPO), mostly households in
the Mid-scale type (Fig. 6). This proportion, however, was reduced to
22% in 2008-2017, with a larger share of households receiving PRO-
CAMPO coming from the Large scale and Labor migrant types.

Family allowances through PROGRESA-PROSPERA were not
commonly found among households in 1988-1997 (Fig. 6), whereas in
1998-2007 34% of the households received family allowances, mainly in
the Land tenant type. By 2008-2017, around 40% of the households
were receiving family allowances. The Mid-scale type had an increasing
share of households receiving family allowances over the decades. This
increased share was because households that moved from the Land
tenant to the Mid-scale type between 1998-2007 and 2008-2017 were
already receiving family allowances. When combining the households
that either received agriculture subsidies or family allowances, gov-
ernment support rose from 35 to 65% between the first and last decade,
showing a clear increase in financial support in rural areas.

A significant association between government support and off-farm
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income was found (p = 0.029, Cochran-Mantel-Haenszel test). The
proportion of households receiving the subsidy PROCAMPO decreased
over time, while the ones receiving family allowance increased (Fig. 7).
Furthermore, the proportion of households without any type of gov-
ernment support decreased in the last 30 years. In the 1988-1997
period, 17% of the households engaged in off-farm activities. This pro-
portion increased to 50% by 2017. From 1998 onwards, off-farm income
was more predominant for households with no government support. No
significant effect of government support on crop diversity was observed.

In 2017, 7% of the household income came from crop production,
20% from animal production, 39% from local off-farm income, 25%
from governmental support, and 9% from remittances. Maize produc-
tion was primarily destined for household consumption (human con-
sumption first, animal consumption second), rather than for selling. The
high diversification of income we found is reflected by the population
censuses, which shows that 75% of the economically active population
of SCT worked in the agricultural sector in 1990, while by 2010 the
proportion was 45% (INEGI 2010a, 1990).

4. Discussion

Mexico houses a large variety of socio-ecological contexts and a
political scenario that has been shaping rural households. Yet, studies
usually do not focus on assessing how individual trajectories are affected
by drivers of change. Through a longitudinal analysis of the last 30
years, this study revealed that drivers of change do not have the same
impact across every household. Furthermore, new household types
emerged as a consequence of migration and changes in land tenure
policies. As migration rose in the area and shifts in land tenure policy
affected land market dynamics, two household types emerged. The
household trajectory patterns point to a rising disinterest in agriculture,
which is expressed by an increase in out-migration process and partic-
ipation in off-farm activities.

Migration and changes in land tenure policies influenced the
household trajectory and household typology in this study. Major land
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tenure shifts were implemented through the PROCEDE program. PRO-
CEDE was expected to guarantee property rights to land users, giving
them more flexibility to rent, sell, and buy land (Ita, 2006). Before
PROCEDE, land could only be inherited by the first-born child and could
not be divided and distributed to other children. PROCEDE allowed
farmers to register ownership at the plot level. During this process, many
farmers decided to pass their land on to their children, thus leading to a
boost in land inheritance. During the second decade (1998-2007) and
coinciding with the period that PROCEDE was implemented in the re-
gion, the number of households inheriting land in SCT increased. This
was associated with Land tenant households moving to the Mid-scale
type and in the emergence of the Large scale household type (Fig. 3).
One of the concerns caused by the implementation of PROCEDE was that
the program would facilitate the accumulation of land by a few land-
owners. Literature reports contrasting results. Rodriguez-Gutiérrez
(1998) argued that the agrarian law does not allow PROCEDE to trigger
this process. On the contrary, Echanove (2016) reported that a com-
munity in Campeche state had two-thirds of the land was in the hands of
outsiders after the implementation of PROCEDE. This caused a shift in
cropping systems in the area, favoring more profitable species such as
soybean. In a community in Zacatecas state, Hernandez-Santos (2006)
Found neither land ownership nor cropping systems changed markedly
after PROCEDE. Torres-Mazuera (2015) described how migration
increased after PROCEDE in Yucatan state, as farmers started selling
their land to explore other economic activities. In our study, migration
increased before PROCEDE. According to Osorio (1999), the PROCEDE
had a slow progress when registering land ownership in Oaxaca. de Ita
(2019) states that around 40% of the land in Oaxaca has not been
registered by PROCEDE due to rejection by the communities, as they
perceive they would lose land governance. While this study revealed
several households acquiring more land, it was not observed that out-
siders started buying land in Santa Catarina Tayata. These contrasting
results highlight how a policy can lead to a diversity of outcomes,
reinforcing the need to understand the diversity in household types and
their trajectories.

In our case study, migration increased following the implementation
of the NAFTA, as a consequence of reduced rural employment (Taylor
etal., 1999). People migrated either within Mexico or to the USA, as also
found by Sadoulet et al. (2001). The increase in migration in SCT
coincided with the Labor migrant type, marked by households that were
“dropping out” of agriculture. Although a number of people migrated
permanently, some returned; 20 out of the 44 interviewed households
had started their agricultural activities after having migrated for a given
time. All household members returned voluntarily because of
family-related reasons, similar to the results found by Mestries (2013)
for the state of Veracruz. He also found other reasons for returning, such
as fear of deportation from the USA and opportunities to invest in
agricultural systems. While his study focused on migrants returning
from the USA, in our study all returnees had previously migrated within
Mexico. Although the present study could not track down households
that abandoned completely their agricultural activity, a different study
performed in Santa Catarina Tayata showed a forest expansion pattern
driven by land abandonment (Novotny et al., 2021).

According to Eakin et al. (2014), Mexican policies presented a di-
chotomy in their approach to agriculture. On the one hand, programs
focused on benefiting mid to large-scale farmers by strengthening the
agribusiness supply chain, modernizing production, and providing in-
come support to farmers who would engage in market activities (e.g.
PROCAMPO). On the other hand, small-holder farmers were targeted by
social assistance programs (e.g. PROSPERA), which aimed at either
steering farmers towards non-agricultural activities or at stimulating the
production of profitable crops. Results from this study showed that
recent drivers did not contribute to the abandonment maize production
in favor of other crops. Furthermore, results showed that the proportion
of PROCAMPO beneficiaries decreased over time, similar to reports by
Lopez et al. (2019) for the Chiapas state. Other studies also reported on
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the persistence of maize production in different states in Mexico (Avalos
and Graillet, 2013; Eakin et al., 2014). Although there was no decrease
in the number of cultivated crops in the case study, farmers stated they
decreased the area under intercropping to favor monocropping systems
of maize and beans. They attributed the decrease in intercropping sys-
tems to the lack of available labor, similar to what was found in other
studies (Gutierrez Carbajal and Magana Magana, 2017; Otero Prevost
et al., 2018; Kontoleon et al., 2009).

The lack of available labor in Santa Catarina Tayata mainly stemmed
from an increasing participation in off-farm activities. Off-farm activity,
in turn, was correlated with social assistance programs (e.g. PROSPERA)
or the absence of government support, which drove farmers to diversify
their income. A study using the Rural Household National Survey
showed that around 80% of households diversified their income for
survival reasons, while only 20% diversified for accumulating assets
(Mora Rivera and Ceron Monroy, 2015). Contrastingly, households
receiving agricultural subsidies through PROCAMPO did not engage in
off-farm activities. This can be explained by the rules associated with
each government support. PROCAMPO obliges recipients to grow crops,
which reduces the time available to engage in off-farm activities. Thus,
this type of coupled payment may encourage households to keep
farming activities. Carrera-Chavez and Carrillo-Carrera (2016) found
that households in a community in Chihuahua state relying on agricul-
tural production for subsistence engaged more in off-farm activities,
while others receiving more payments from PROCAMPO tended to focus
solely on agriculture. In a study in Campeche, households with little
income from PROCAMPO and crop production were also the ones that
engaged more in off-farm activities. These results contrast with the
findings of Ahearn et al. (2006) for the USA who concluded that the type
of government support, either coupled or not to certain rules, had no
effect on on-farm labor. In their study they described off-farm income as
an ongoing trend, and that government support was not enough to revert
this. Unlike PROCAMPO, PROSPERA is a type of direct payment that is
not coupled to agricultural production. The decoupled payments may
have stimulated households to work off-farm as was shown for Ireland
by Hennessy and Rehman (2008).

The proportion of households receiving PROCAMPO was the largest
during the first decade. Over time, PROSPERA became the most com-
mon type of government support, while the proportion of households
with no subsidy decreased. Lopez et al. (2019) also reported that fewer
households were receiving PROCAMPO in the state of Chiapas. In
addition to the decrease in relative beneficiaries of PROCAMPO,
Ortiz-Pech (2019) demonstrated that PROSPERA contributed to elimi-
nating 25% of the extreme poverty in Yucatan, while PROCAMPO only
contributed to eliminating 4%. We observed the Large scale and Labor
migrant types were the groups that most commonly received PRO-
CAMPO, while the other groups benefitted more from PROSPERA.
Similarly, Carrera-Chavez and Carrillo-Carrera (2016) found PRO-
CAMPO’s relevance to be different between household type, favoring
less those households geared towards subsistence and more those who
commercialized their production. The contribution of government sup-
port varies greatly in Mexico, with reports showing contributions of 7,
15, and 40% to households’ total income (Grajeda-Estrada and
Francisco-Cruz, 2016; Mora Rivera and Ceron Monroy, 2015; Ortiz-Pech
et al., 2019).

The strategies adopted by households of this study were connected to
drivers of change. In defining the “stepping up” strategy Dorward (2009)
considered that, to step up, a household would have to invest and
expand their current activities to improve their livelihood (e.g. expand
land to increase crop production, or increase animal production). In our
case study, asset accumulation mostly resulted from changes in owner-
ship rights facilitated by PROCEDE, rather than investments or changes
in activities. For instance, households from the land tenant “stepped up”
to mid-scale type because land rights were bestowed to them by their
parents. While agriculture-related policies are common in Mexico and
other Latin American countries like Haiti, Nicaragua, Brazil, Uruguay,
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and Peru (Egas and De Salvo, 2018), this is not the case in most countries
in Africa, where the strategy concepts were coined (Scoones et al.,
2005). Thus, stepping up needs to be interpreted within the context with
more influence from the government. Therefore, we propose the usage
of “step up” when households invest in assets with the aim of increasing
their production.

Mushongah (2009) says “dropping out” strategy is marked by
households in the process of migrating away. However, households from
the Labor migrant continued farming activities even after family mem-
bers migrated, suggesting that they are not really “dropping out”.
Furthermore, some of them even had the opportunity to “step up” as a
consequence of remittances sent by the household members who
migrated. In their case migration leveraged the “step up” process. The
notion of “dropping out” should probably be readjusted to fit these sit-
uations where migration is used to invest in agriculture. The effect of
accumulating resources by off-farm activity to invest on-farm is also
discussed by Pfeiffer et al. (2009).

This household trajectory analysis and the contribution of agricul-
ture to the households’ income indicated that government plans to
modernize and commoditize agriculture through PROCAMPO were not
successful SCT. The decrease in the proportion of PROCAMPO benefi-
ciaries and the increase in PROSPERA beneficiaries highlights the
disinterest in agricultural activities. The increasing share of off-farm
income among households receiving PROSPERA shows that the pro-
gram partially reached its goal of stimulating income diversification
through non-related agricultural activities. Nevertheless, 40% of the
households are still not receiving any type of government support, and
half of these households engaged in off-farm activity. These findings and
the literature suggests that, first, small-holder farming is not the target
group of Mexican policies and, second, rural households still maintain
their farming activities in spite of also participating in off-farm activ-
ities. Isakson (2009) describes the importance of agriculture going
beyond economic gains, underlining factors like food security, culture,
and life style as reasons for why households keep farming activities. The
lack of economic gains from agricultural activities and increasing in-
come diversification in Mexico is a phenomenon of the past decades
largely described in the literature (Appendini et al., 2008; Delgado
Campos, 1999; Lopez Moreno, 2017). The consequences of the last
century’s policy to the national rural panorama are reflected in how
Mexico shifted from food exporter to food importer (Eakin, 2006). From
a food production perspective, the reduced interest in farming activities
might seem grim for Mexico. However, a study by Lerner et al. (2013)
showed cases of a strong bond between rural and urban areas in a
metropolitan area of Toluca. They described how agriculture acts as a
cushion for the unstable job market. Meanwhile, the urban population
benefited from high-quality and locally produced goods. Unfortunately,
this was not the case for marginalized areas of Oaxaca and similar states
like Chiapas and Guerrero. Comparing the results from this study with
others from the literature (Echanove Huacuja, 2016; Hernandez-Santos
et al., 2006; Rodriguez-Gutiérrez, 1998; Torres-Mazuera, 2015) show
that political drivers not only have different impacts depending on the
region but also within a single municipality. Such finding demonstrates
the importance of taking diversity into account when defining programs.
The lack of consideration of diversity and trajectories might lead to
ineffective policies, or worse, to transformations that deepen chronic
problems (Shackleton et al., 2019).

The methodology used for this study had some limitations. We used
recall based on interviews and other techniques to improve accuracy.
The interviewees usually consulted other household members when
they could not provide an answer. We always repeated answers to
confirm whether the data was captured correctly or not. We crossed the
information provided with local authorities and NGO members to
corroborate our findings. Quantitative information provided during the
interviews on the size of the owned land is likely to be accurate as
households drew on official ownership papers that farmers could check
for the exact plot size. Information on the migration of household
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members was likely also accurate. Information on rented/borrowed
areas, numbers of animals, and numbers of cultivated crops is expected
to be less accurate. Albeit the limitations of this methodology, this type
of study allows a historical reconstruction for places with little to no
prior available data, such as the case with many places in Latin America,
Africa, and Asia.

5. Conclusions

Household type diversity was shown to evolve over time as affected
by drivers of change. Half of the rural households in our study adjusted
to policy-based and socio-economic drivers, including changes in land
tenure laws and regulations, public financial support, migration op-
portunities, income diversification, and changed their livelihood strat-
egy as a result. Over the last 30 years, this led to 1) 20% of the
households increasing the area they owned and resulted in the Large
scale group, 2) the proportion of households receiving government
support to increase from 35 to 65%, 3) a proportion of household heads
engaged in off-farm activities increased from 15 to 40% and 4) the
emergence of the Labor migrant type to reflect an increasing number of
household members migrating.

Changes in land tenure policies did not negatively impact households
in Santa Catarina Tayata, as was found elsewhere in Mexico. The PRO-
CEDE program enabled several households to become less dependent on
borrowed or rented land. No indication was found that changes in land
tenure and government support stimulated the commoditization of
agriculture in the region. The impact of drivers of change over the last 30
years led to an increase in subsidy beneficiaries, especially from
PROSPERA, and an increase in households engaging in off-farm activ-
ities. The presence of off-farm activities coincided with those households
that did not receive any type of government support. This scenario
shows an increasing reduction in agriculture as the main activity.
Despite this unfavorable scenario, households continue to farm, even
when agricultural activities consisted of around 25% of the current total
income, on average. These results show the persistence of farming ac-
tivities, opening a window of opportunity to stimulate agricultural
production instead of insisting on political agendas that only stimulate
the abandonment of agricultural activities and stimulate migration
processes.

This type of study shows how drivers of change have different im-
pacts depending on the household type. To understand the impact of
government programs and assess their efficacy, this diversity in poten-
tial beneficiaries needs to be taken into account. The decrease in PRO-
CAMPO beneficiaries shows how this program does not offer a
compelling reason to households to accept all the rules demanded by the
program. As such, the program could be reviewed to first make accep-
tance more readily and second give freedom to farmers to decide
whether to invest in production for subsistence or economic gain.
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