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Abstract: Northern Thailand is the center of a number of controversies surrounding changing crop-
ping patterns, in particular related to deforestation driven by the expansion of maize monocropping
by peasant farmers. Growing demand for maize by the global livestock industry has driven the
conversion of land from forest and/or shifting cultivation to chemical-intensive maize, with associ-
ated environmental (i.e., forest encroachment and annual burning of fields) and social (i.e., farmer
indebtedness) problems. Over the years, some of the same farmers have been exposed to ‘alternative
development’ programs and projects, initially motivated by pressure to substitute for illegal crops
and more recently by concerns over deforestation and particulate matter air pollution from the
burning of crop residues. This scenario is made more heterogeneous by a variety of land tenure
situations and greater or lesser degrees of community control over land and forest. Faced with varied
situations, peasant families can pursue different livelihood strategies, particularly in reference to the
degree to which their production is market oriented. Based on surveys and interviews with farmers
in Nan and Chiang Mai provinces, over a range of the aforementioned circumstances, we contrast
families who pursue what we define as food security (cash cropping to earn money to buy food), food
sovereignty (primarily production for self-provisioning) or mixed (a combination of both) strategies.
In terms of indicators such as indebtedness, we find greater benefits from the food sovereignty and
mixed strategies, though we also find that these are limited by security of land tenure issues, as well
as by the degree to which community management of resources is or is not present.

Keywords: food security; food sovereignty; sustainability; land scarcity; community right; Thailand

1. Introduction

Northern Thailand is in the grips of a decades-long expansion of monocropped maize
produced by peasants and small farmers to supply the global livestock feed complex,
which is strongly rooted in Thailand. As maize monoculture has come to dominate both
landscapes and the economic activity by farmers, a number of social (i.e., farmer indebt-
edness and food insecurity) and environmental (i.e., forest clearing, seasonable burning,
etc.) concerns have emerged. For example, peasants burning their fields are blamed for
serious particulate matter haze pollution in cities, but often claim this is decontextualized
and presented with no explanation of how livestock agribusiness on a global scale is the
central driver of these dynamics.
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There have been diverse responses to this emerging crisis, ranging from the strategies
pursued by peasant families themselves to the ‘alternative development’ projects offered
by diverse institutions, in order to ostensibly address issues ranging from deforestation
and burning to farmer livelihoods. This provides the rich background and context, with
farmers under varied circumstances of land tenure, market engagement, etc., for our
analysis presented below of farmer strategies under these circumstances. In this paper
we report on interviews and surveys applied primarily to peasant families with varied
engagement in maize monocropping and in development projects, in Nan and Chiang Mai
provinces in Northern Thailand. We sought to compare and contrast families who pursue
strategies more based on placing self-sufficiency before the market, which we define below
as food sovereignty and mixed strategies, versus an exclusive focus on production for the
market, to earn income to buy food, which we call a food security strategy.

1.1. Upland Maize in Northern Thailand and Myanmar

Maize was first introduced in Thailand just after World War I in an experimental
plot. Shortly after World War II, maize cultivation became more common for household
production of livestock feed. After the 1st National Economic Development Plan (NEDP)
(1961–1966) was launched in 1961, the Thai government promoted transportation network
improvement, international trade, and more specifically, the research and development of
new hybrid maize seed varieties [1]. The development and growth of a large commercial
livestock feed industry [2] demanding ever growing quantities of maize led to a boom
in maize in the 1980s, which in the first two decades of the 21st century has led to a
geographical boom in the mountainous northern provinces of Thailand under which
small farmers have increasingly been induced to abandon traditional swidden agricultural
practice and shift into chemical- and credit-intensive monocropping of maize on sloping
lands to sell at purchasing stations set up by representatives of the livestock feed industry,
particularly the Charoen Pokphand (CP) Group and the Betagro Group. Driven to expand
production by price incentives and debt, farmers increasingly encroached on forested areas
and engaged in the environmentally questionable practices of annual burning of maize
fields, leading to environmental problems at a regional level of deforestation, particulate
matter air pollution, soil erosion, and loss of soil fertility, compensated for by increasing
applications of chemical fertilizers. Many authors point to the unsustainable nature of
the Northern maize monocrop boom, as soil erosion and fertility loss worsen and farmer
indebtedness increases [3,4]; while the same phenomena can be seen in nearby Shan
province of neighboring Myanmar [5].

Only seven private companies account for the largest market share of food manufactur-
ing and livestock market in Thailand. The country’s agrifood supply chain is connected and
led by Charoen Pokphand Group, Betagro Group, Saha Farms Company, Cargill Thailand,
Thai Foods Group, General Food Poultry Thai, and Laemthong Corporation Group. In total,
90% of chicken meat produced in Thailand belongs to them [6]. Among these, according to
the Market Research Reports, CP that has diverse businesses consisting of seeds, fertilizer,
animal feed, and agribusiness is currently the largest animal feed manufacturer in the
world [7]. Although these private companies have dominant power over the market [8],
they are ironically not considered as ‘market dominant’ under the Trade Competition Act
B.E. 2542. This shows their power to be over the politics and government as well.

When Myanmar agriculture attracted many foreign investors, CP became one of the
biggest foreign companies there, contributing to maize plantation and livestock processing
plant. A study in 2015 indicated that over 80% of the maize seed market belongs to CP [5].
The majority of maize was exported to China for chicken feed purpose. The incentive of a
large company caused cultivation shift in Myanmar, from traditional upland subsistence
farming to commercialized monocropping for export.

The Royal Project Foundation (RPF) was founded in 1969 with the Crown Property
Bureau of King Bhumibol Adulyadej as the key patron and focused on quality of life
improvement for hill tribes and on forest restoration. At a time of heavy pressure from the
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United States, its main goal was to create community and livelihood development projects
to eliminate opium production in the highland area of Thailand by providing resources
for agrarian change as well as irrigation systems. For almost half a century, it has claimed
many humanitarian success stories and invested its effort on community participation and
empowerment of hill tribes and ethnic minorities [9]. Nevertheless, the role of the RPF has
been to work in the context of governmental conservation policy, which has often been in
conflict with community rights to land and forest [10–13]. The governmental appropriation
of highland forests has been justified by portraying hill tribes as the destroyers of the
forest [14], and the RPF played the role as forest guardian, attempting to sedentarize
hill tribes to reduce their use of forested lands [15]. While the RPF provided support
to hill tribes by buying their organic products, they remain poor and continue to face
discrimination as ethnic minorities. To further confuse the situation, some hill tribes exploit
other migrants as farm workers and, due to the labor requirements of organic farming,
with intensive manual labor and low wages [16]. The RPF has more recently oriented its
so-called ‘Model Projects’ to address some of the issues related to the expansion of maize
monocropping and related deforestation.

1.2. The Debate between Food Security and Food Sovereignty

The term ‘food security’ was first introduced in 1974 at the World Food Conference,
and it began from a food supply perspective, in terms of assuring food availability and
price stability. In 1983, the Food and Agriculture Organization (FAO) added a food access
dimension. Sen’s theory of famine (1981) showed the impact of individual entitlements
on food access and noted the temporal dynamic of food insecurity [17], introduced in the
World Bank Report on Poverty and Hunger [18]. In this well-known report, two categories
of food insecurity were described. While chronic food insecurity was caused by ongoing
structural poverty, transitory food insecurity existing in a specific time was related to
natural disasters, economic breakdowns, or conflicts. The concepts of vulnerability and
risk management were incorporated, especially in emergency contexts. As a result, food
insecurity was perceived as a social and political construct [19]. Since then, the food security
concept has been dominant in policy spaces and has evolved accordingly [20].

In 1948, right-to-food concept first recognized in the UN Declaration of Human Rights
was adopted in the World Food Summit. Hence, ethical and rights based approaches
were integrated with food security. Moreover, the most widely accepted food security
definition as introduced by World Food Summit in 1996 is: “at the individual, household,
national, regional and global levels [food security is achieved] when all people, at all times,
have physical and economic access to sufficient, safe and nutritious food to meet their
dietary needs and food preferences for an active and healthy life” [21]. This definition
focuses on the demand side, on food consumption, and the access of vulnerable people.
It highlights four dimensions of food security, which are food availability, nutritional
quality, utilization, and stability [22]. Food availability highlights the role of production,
distribution, and exchange in providing reliable and consistent sources of nutritious food
in sufficient quantities [23]. Food access focuses on individual exchange entitlements
in terms of food affordability and allocation. Utilization emphasizes people’s ability to
choose, prepare, and distribute food to reach nutritional well-being. Stability assures food
availability and access for all people at all times (Figure 1). Additionally, this concept
includes enough food, good food, healthy food and culturally appropriate food. In general,
people could access food supply through four channels, which are agriculture production,
hunting and gathering, purchasing, and sharing [24]. Therefore, each population group
with different food access channels would achieve food security in a different way.

Among the 17 Sustainable Development Goals (SDGs) established by the United
Nations (UN) in 2015, ‘Zero Hunger’ is SDG 2, to be achieved by 2030, whose purposes
are ending hunger, achieving food security and improved nutrition, and promoting sus-
tainable agriculture. Its policy indicators consist of 100% access to adequate food all year
round, all food systems being sustainable, and a 100% increase in smallholder productivity
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and income, which are responsive to the food security concept. These demonstrate the
increasing importance of the food security issue in the context of climate change, which
exerts unequal impacts among population groups, where landless or small-scale farmers
are among those most affected [23,25–27].

Figure 1. Four dimensions of food security concept.

In the past, the majority of the food produced by Asian rural farmers was consumed
in their households, while the surplus was sold in the market or exchanged locally. Since
monoculture farming has been promoted, along with increases in scale, food has become a
commodity for mass consumption, increasingly being sold in the market rather than being
consumed in the household. Maize, cassava, sugarcane, beans, coffee, cabbage, etc., have
become ‘cash crops’, instead of peasant foods. Instead of household consumption demand,
contemporary agriculture has become predominantly dependent on price signals from
the market. Monoculture farming has transformed agriculture into a business investment,
where production costs are affected by increasing prices of chemicals for both fertilizers
and pesticides, labor wage costs, soil degradation, water stress, etc.

In response to market demand for cash crops, monoculture expansion has caused
deforestation, even on sloping land and high mountain areas. Hence, water source have
been transformed into “bald” mountains (Figure 2). Soil and water resources have been
contaminated by the chemical use on monocultures. Severe forest fires and haze from the
burning of crop residues have been condemned. Furthermore, climate change has produced
associated declines in agricultural productivity [28–30], which affects farmers income.
Lower income farmers are at risk for poverty, because when they plant a monoculture
for the market, they often cannot buy sufficient quantities of food of appropriate quality.
The driving force behind monoculture expansion by farmers is the possibility of cash
income [24], yet the reality is that this makes small-scale farmers more vulnerable to
food insecurity.

There is an associated relationship between food security and land security, which is
increasingly noticeable [24,31,32]. Monoculture expansion in conservation land is aggravat-
ing agricultural land scarcity and generating land tenure rights conflicts while increasing
food insecurity among farmer households, especially in sloping land or high mountain
areas in northern Thailand.
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(a) (b) 

Figure 2. Rice field and agriculture practice in high mountain in Pua District, Nan Province (a); bald
mountain caused by agriculture expansion in Mae Chaem District, Chiang Mai Province (b).

All of these factors feed into the reasons why the global peasant movement, La Via
Campesina, and allies including many academics, have for many years critiqued the food
security paradigm while putting forth food sovereignty as an alternative [33–35]. While
under food security, it is expected that farmers can focus on cash crops and use the resulting
income to cover their basic needs including food, the reality is that depending on an income
source that can drop dramatically at any time due to climatic factors, pests and diseases,
market fluctuations, and other factors, does not provide any sort of real security in terms of
meeting food needs. By contrast, following a food sovereignty strategy would suggest that
farmers should seek to focus on first meeting their critical food needs through their own
production of subsistence crops and livestock and only then use excess capacity to produce
for the market, thus insulating their true food security from many kinds of external shocks.
It should also be evident that the success of any of these strategies is critically dependent
on security of land tenure.

The aim of this study, then is to compare farmers following these distinct strategies in
the contemporary context of expansion of maize monoculture in Northern Thailand. To this
end, we evaluated farm families in the following three categories of livelihood strategies:

(1) Food sovereignty strategy: cultivate a variety of crops for adequate household con-
sumption and be able to sell a small surplus in the market;

(2) Food security strategy: cultivate nonhousehold-use crops, such as maize monoculture,
and sell them to purchase both rice and other food for household consumption.

(3) Mixed strategy: cultivate food crops such as rice for self-consumption and grow cash
crops to sell and purchase other food items from the market with money earned from
their sale.

Our working hypothesis was that the food sovereignty and mixed strategies would
enhance real food security among farmers with limited access to land.

2. Materials and Methods

The fieldwork for this study was carried out in two phases. The first phase of the study
focused on the linkage between land tenure security and food security and food sovereignty
among rural farmer households, and the second phase emphasized an examination of
security of land tenure interventions to ensure the food security of farmer families. Given
these study purposes, a mixed methods design was applied.

The initial criteria for the selection of the study area were: (1) over 50% of the area
forest area; (2) there exist land conflicts related to forests, deforestation, and the lack of
land tenure rights; (3) there are negative agricultural impacts including smoke and haze,
soil erosion, and agrochemical contamination; (4) agriculture land is located nearby or in
the forest areas.

Nan Province and Chiang Mai Province were selected according to these criteria
(Figure 3). In order to study the association between land tenure rights, food security and
food sovereignty in rural areas, the first phase of the study was conducted in Nan Province.
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Since Chiang Mai Province has implemented land tenure security interventions through
the Mae Chaem Model and the Mae Chaem Model Plus to attempt to resolve the land
conflicts in the area, Chiang Mai was selected as area of study for the second phase.

Figure 3. Study sites in Nan Province and Chiang Mai Province.

In Nan Province, the research participants consisted of peasant farmer households in
the Bua Yai Subdistrict of the Na Noi District and the Sathan Subdistrict of Pua District.
In Chiang Mai Province, the research participants were government officials, NGOs, and
farmers in the Chang Khoeng Subdistrict of Mae Chaem District. Before the beginning of
the research, informed consent was obtained from each research participant verbally. The
personal information and individual identity were kept confidential. Both digital and paper-
based research data collection were put in safekeeping. Only the project researchers have
access to those data. Within two years after the project closes, the data will be destroyed.

The fieldwork was conducted as follows:
1st Phase: Two subdistricts in Nan Province were purposively designated as study

areas, since they exhibit a higher amount of deforestation issues than other areas. Those
were Bua Yai Subdistrict, Na Noi District, and Sathan Subdistrict, Pua District. All 8 villages
of Bua Yai Subdistrict were chosen, while 11 of 13 villages of Sathan Subdistrict were
selected, since the other two villages had no deforestation issues. Purposive sampling data
of 426 household respondents were collected, among which 205 household respondents
were residents of 8 villages in Bua Yai Subdistrict and 221 household respondents were
residents of 11 villages in Sathan Subdistrict (Table 1).



Sustainability 2021, 13, 9821 7 of 20

Table 1. Study areas in Nan Province.

District Nr. Village Frequency Percentage

1. Na Noi

Bua Yai Subdistrict
1 Ban Oi Village 29 14.1
2 Ban Mai Mongkol Village 25 12.2
3 Ban Na Nae Village 30 14.6
4 Ban Thap Maan Village 31 15.1
5 Ban Na Kai Village 25 12.2
6 Ban Ton Muang Village 17 8.3
7 Ban San Payom Village 16 7.8
8 Ban Nong Ha Village 32 15.6

total 205 48.1

2. Pua

Sathan Subdistrict
3 Ban San Lhao Village 21 9.5
4 Ban Don Sathan Village 20 9.5
5 Ban Huai La Village 21 9.5
6 Ban Na Fang Village 21 9.5
7 Ban Pa Yeng Village 21 9.5
8 Ban Mai Chai Charoen Village 13 5.9
9 Ban Santi Sook Village 21 9.5

10 Ban Porn Sawan Village 22 10.0
11 Ban Ton Pueng Village 20 9.0
12 Ban Don Sathon 1 Village 21 9.5
13 Ban San 1 Village 20 9.0

total 221 51.0

total 426 100.0

2nd Phase: Ban Huai Rin Village, Chang Khoeng Subdistrict, Mae Chaem District,
Chiang Mai Province was designated as the study area, since its residents engaged with
the ‘Mae Chaem Model’ project and the ‘Mae Chaem Model Plus’ project. Some of them
have applied so-called ‘good agricultural practices’ (GAP) in their land. Qualitative data
were collected from 15 in-depth interviews and 2 focus group discussions. In order to have
a holistic view of land security interventions affecting food security, 6 local authorities,
3 NGOs, and 6 residents of Ban Huai Rin Village were interviewed in-depth. The partic-
ipants of the first focus group discussions were local authorities involved with the Mae
Chaem Model and the Mae Chaem Model Plus projects. In the second group discussion,
15 residents of Ban Huai Rin Village participated.

3. Results

We demonstrates our findings by: (1) a shift in cropping patterns; (2) security of
livelihood and food security; (3) association of land tenure and food security; and (4) right
to access and usage of forest. In each issue, the results from Nan Province and Chiang Mai
province are described one after the other.

3.1. Cultivation Shift
3.1.1. Nan Province

Maize plantation began initially in both Pua District and Na Noi District of Nan
Province in 1973, after the government forest concession policy was launched [36]. The
interviewees informed us that an initial purpose of the forest concession was part of the
counter-insurgency strategy to defeat communist party guerrillas. The forest concessions
led to deforestation and lower density of trees, which revealed guerilla hideouts. However,
the more commercial cultivation maize agriculture began around 2000. A decade later, the
maize area had expanded enormously, as the Thai government offered price insurance for
maize in 2009–2010. It was believed that maize cultivation would offer a fast return on
investment with low risk. Although the corporations would eventually have relatively
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little presence in the districts, local middlemen for re-selling to them have been providing
a variety of in-kind credit for seeds, fertilizer, and pesticides. Hence, the expansion of
monocrop production in Nan Province was stimulated first for political reasons and was
given a commercial purpose more recently.

3.1.2. Chiang Mai Province

In the early 1960s, in accordance with the 1st NEDP (1961–1966), Mae Chaem District,
Chiang Mai Province, began commercial farming; the scale of which has unceasingly
expanded ever since. Initially, maize was planted along with other cash crops such as
soybeans in flat land, especially in Long Pong Village. Since Mae Chaem District is located
in an upland area, the Mae Chaem Watershed Development project was provided to
provide irrigation for commercial farming. However, the project was a failure and was shut
down in 1987. After the extreme draught between 1992–1993 causing production problems
and coinciding with price swings, the flat land was transformed to onion, garlic, and
cabbage, whose products had higher prices. In parallel, maize agriculture was displaced
to upland areas. Deforestation accelerated after 1999 as the Maize Seed Company set up
operations in the district and promoted maize plantation with crop price insurance on 791
acres in Ban Sam Sob Village and Kong Khaek Village [37]. Since then, maize plantation
has been incessantly growing and became the main economic cash crop in Mae Chaem
District [38], peaking and beginning a decline in 2017.

3.2. Characterization of Livelihood and Food Security
3.2.1. Nan Province

The average number of household respondents in Na Noi and Pua District, Nan
Province was three. Most of them were male (61%), with an average age of 53 years old. In
total, 77.5% of all respondents in Nan Province were mid-career workers older than 30 years
old. The average age of Na Noi District’s respondents is 5 years younger than Pua’s.

Overall, most of respondents (79.1%) thought that their income was insufficient to
make a living (Table 2); among whom, 51.6% said that their daily living expenses were high,
and 9.2% explained that agricultural production costs and investment were the causes.
Among the respondents who thought that their income was sufficient (19.7%), 50% noted
that they spend within the limits of what they have, and 25% commented that they have
regular income from off-farm employment.

Table 2. Self-evaluation of income sufficiency level in Na Noi and Pua District, Nan Province.

Question
Na Noi Pua Total

Frequency % Frequency % Frequency %

Do you think you have sufficient income?
Insufficient 192 7.93 145 6.65 337 1.79
Sufficient 12 9.5 72 6.32 84 7.19
No reply 1 5.0 4 8.1 5 1.2

Total 205 0.100 221 0.100 426 100.0

By and large, the majority of respondents in Nan Province were farmers with low
annual-income levels, whose average was 4236 USD per household. Here, 89.2% of
respondents in Nan had debts, both formal and informal, with an average debt burden
of 8556 USD per household (Table 3). Hence, the average debt is two times higher than
average annual income, a fact which casts doubt on future livelihood security.

While farmers in Na Noi District had a higher income than farmers in Pua District,
Na Noi farmers had larger debts than Pua farmers. The average annual income of re-
spondents in Na Noi District was 5022 USD per household, which was 31% higher than
Pua’s (3477 USD). While the lowest annual income of Na Noi respondent was 598 USD,
the lowest annual income of a Pua respondent was 180 USD. Nevertheless, the average
debt of Na Noi respondents was 10,761 USD, while Pua respondents had 5940 USD of
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average debt, which was 45% less. Pua District also had twenty times fewer debtors than
Na Noi District. Additionally, Na Noi respondents had three times more informal debt
than formal debt.

Table 3. Household income per year and household debts in Na Noi and Pua District, Nan Province.

Household
Income/Year

Na Noi Pua Total

Frequency % Frequency % Frequency %

≤$598 3 1.5 10 4.5 13 3.1
$599–$1196 16 7.8 34 15.4 50 11.7

$1197–$1795 24 11.3 25 11.7 49 11.5
$1796–$2393 13 6.3 20 9.0 33 7.7
$2394–$2991 26 41.9 36 16.3 62 14.6
$2992–$8974 102 49.8 73 33.0 175 41.1

$8975–$14,956 12 5.9 9 4.1 21 4.9
≥$14,957 9 4.4 14 6.3 23 5.4

Total 205 100 221 100 426 100

Average $5022 $3477 $4236
Lowest $598 $180 $180
Highest $23,930 $17,947 $23,930

Household Debt

Debts (%) 99.0 80.1 89.2

Average $10,761 $5940 $8556

Lowest $150 $60 $60

Highest $44,869 $59,825 $59,825

In terms of livelihood security of the families in the community (Table 4), we divide
the results as follows:

(a) Economic Security, Food Security, and Land Security Dimensions

The survey results indicate that in the previous year, Nan respondents had partial eco-
nomic security including income, jobs, and saving security dimensions. Nan respondents
had partial income security (2.34), because of reduced agricultural productivity and crop
prices along with high investment costs. Their jobs were viewed as partly secure (2.44),
since most of them were farmers with limitations of resources such as land and investment
capital. Because they earned less, their ability for saving at least 10% of annual income was
affected as well. Their savings were only partly secure (2.29).

From food security perspectives, however, Nan respondents felt that they had expe-
rienced food security in the last year (2.78). They rated their capability to access food as
secure (2.57), because apart from rice cultivating to make a living they could gather food
ingredients from the community forest, whose quantities were enough for their household
demand. Still, household respondents with smaller land sizes struggled with less rice and
other agricultural products.

Meanwhile, Nan respondents perceived that their land was secure. They regarded
their ability to make a decision on planting as secure (2.82). Although governmental or
private sectors had promoted a variety of new crops, farmers had the freedom to make
their own decision. In addition, other residents, who were not landowners, could choose
their own job without restrictions. Nan respondents considered that they had enough
cultivated land (2.53). Even though part of their land holdings were illegal, the land size
was large enough for appropriate quantities of agricultural products.

(b) Housing Security and Health Security Dimensions

Nan respondents perceived that their housing was good for their family (2.98). Most
of them had their own house. A minimum standard housing was either renting a house or
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living with relatives. They evaluated their family member health as secure (3.38), because
only mild sickness or minor symptoms were presented such as a cold.

Table 4. Self-evaluation of livelihood and family security levels in the previous years.

Security of Life and Family
Not

Secure
(%)

Partly
Secure

(%)
Secure

(%)
Moderate
Secure

(%)

Most
Secure

(%)
¯
X S.D. Average

income for living expense 78 137 151 21 6 2.34 0.906 Partly Secure(19.8) (34.9) (38.4) (5.3) (1.5)
having a job 67 153 152 36 9 2.44 0.934 Partly Secure(16.1) (36.7) (36.5) (8.6) (2.2)

saving as 10% income 100 125 143 28 6 2.29 0.967 Partly Secure(24.9) (31.1) (35.6) (7.0) (1.5)
food consumption 30 106 241 33 12 2.78 0.814 Secure(7.1) (25.1) (57.1) (7.8) (2.8)

capability to access food 44 146 166 39 11 2.57 0.904 Secure(10.8) (36.0) (40.9) (9.6) (2.7)
capability to design own plantation 50 67 210 63 15 2.82 0.965 Secure(12.3) (16.5) (51.9) (15.6)) (3.7)

enough land to cultivate 89 82 183 43 12 2.53 1.036 Secure(21.8) (20.0) (44.7) (10.5) (2.9)
good housing for family 41 66 203 85 27 2.98 1.002 Secure(9.7) (15.6) (48.1) (20.1) (6.4)
healthy family members 17 43 172 117 57 3.38 0.991 Secure(4.2) (10.6) (42.4) (28.8) (14.0)

participation in community resources 25 88 197 61 44 3.03 1.013 Secure(6.0) (21.2) (47.5) (14.7) (10.6)
living in good community 11 40 162 100 103 3.59 1.045 Moderately Secure(2.6) (9.6) (38.9) (24.0) (24.8)

Total 2.80 0.962 Secure

(c) Community Dimensions

According to the participation level in community resource management, Nan re-
spondents regarded this as being secure (3.03). The reasons given were that they could
be involved in many decision-making processes, including the regulation of community
forests and public hearings for community policies. What is more, they felt moderately
secure in terms of living in a good community (3.59). Close relationships and strong
support among community members were their robust social capital.

3.2.2. Chiang Mai Province

The interviewees of Ban Huai Rin Village, Chang Khoeng Subdistrict, Mae Chaem
District, Chiang Mai Province reported that Ban Huai Rin villagers had less economic
security, because of their low income and high accumulated debt. The main source of their
income was maize monocropping, where either middlemen purchased the products from
farmers directly at the plantation or they sold their maize at farm stores. Their expenses
included agricultural investment, household expense, and child education in the city. The
interview data demonstrate that farmers chose maize monocropping because it provides
cash money to the household. Nevertheless, they had not calculated their overall profits
and losses. From time to time, they obtained complementary income from selling garden
vegetables, which helped cover their daily living expenses as did income from selling labor
in diverse jobs such as construction workers.

From a food security perspective, interviewees informed us that Ban Huai Rin Village
residents had rice plots for their own household consumption. In addition, vegetable plots
were rotated in the limited rice fields (Figure 4a). The cultivated rice varieties were resistant
to disease, suitable to the local conditions, and easy to care for, since most of them were
local varieties. Even though upland rice was out of favor because of rainfall shortages,
some farmers without flat land would cultivate the upland rice in the foothill or the upland
area (Figures 4b and 5a).
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Figure 4. In Mae Chaem District, Chiang Mai Province: (a) rice plantation in plain area; (b) upland
rice plantation in upland area.

Figure 5. Rice terrace and maize cropping on the steep slope: (a) bald mountain with maize cropping
(b) at Mae Chaem District, Chiang Mai Province.

In recent times, although farmers still cultivate rice for their own consumption, they
have increasingly transformed other cultivated land from vegetables to maize monocrop-
ping, in part because the maize has a lower water demand and is feasible on sloping land.
The maize yields are high enough to bring in more income than vegetables, whose harvest-
ing factors are more complicated, given transportation time, spoilage, and low prices.

The governmental interviewees confirmed that maize cropping land expansion was
the major force behind the higher rate of deforestation in Mae Chaem District as well as on
the bald high mountain (Figure 5b).

From the community dimensions, Ban Huai Rin residents have a strong relationship
in the community. Interviewees pointed out that all villagers know each other very well,
because at least three generations of their families have lived on these lands, with collective
experiences of mutual support in the village for a long time. In other words, they know
who is who. The interview data confirm that Ban Huai Rin residents pay respect to several
natural leaders, who have lived in the village for a long time. When there exist any
problems, villagers deliberate all together. The Mae Chaem Model Project is an important
case of participation, which Huai Rin villagers have decided to engage in to try to resolve
economic and land issues in the community.

3.3. Association of Land Tenure and Food Security
3.3.1. Nan Province

Nan Province is located in the remote Nan River valley, enclosed by forested high
mountains and covering the area of 11,472 km2. As 85% of its area is a steep slope, only
15% is flat area suitable for housing and agriculture.

Na Noi District is situated in the southern part of Nan Province, covering the area of
1408 km2. Most of the area consists of sloping foothills and upland rather than flat lowland.
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On the other hand, Pua District is located in the northern part of Nan Province covering
the area of 657 km2 with the mix of lowlands with flowing river and uplands. As a result,
agricultural land tenure in Pua District is distributed across more varied topographical
conditions. Pua farmers own various cultivated plots, including in both lowlands and
uplands. Pua District has more lowland areas than Na Noi District; most of whose areas
are upland. The majority of respondents of Na Noi District build their houses in the
lowland area situated within the villages, and they farm in the upland areas located outside
the villages.

In the survey results, respondents of Na Noi District possessed more plots of land
than Pua respondents (Figure 6). The majority of Na Noi respondents owned four plots of
land (32.2%) and three plots of land (31.2%), subsequently. Conversely, the majority of Pua
respondents had two plots of land (45.7%) and one plot of land (22.6), successively.

Figure 6. Number of land plots in possession of households in Na Noi District and Pua District,
Nan Province.

The survey results also demonstrate that the land size owned by Na Noi respondents
is larger than Pua’s. The land sizes possessed by Na Noi respondents were 12–20 acres
(39.5%), above 20 acres (28.3%), and 6–8 acres (10.2%). By contrast, the land sizes possessed
by Pua respondents were 0.4–1.2 acres (35.3%), less than 0.4 acres (18.1%), 1.2–2.0 acres
(17.2%), and 2–4 acres (16.7%).

Still, although Pua residents have smaller and fewer plots of land than Na Noi resi-
dents, they have a higher level of land security. While 70.6% of Pua residents held land
deeds, only 34.7% of Na Noi residents owned the legal right of land management.

3.3.2. Chiang Mai Province

Chiang Mai Province is the second largest province in Thailand located in Northern
Thailand in the Mae Ping River basin. It covers an area of 20,107 km2, with an average of
1000 feet elevation surrounded by the Thai highlands. As 80% of its area is mountainous,
the rest is plain land distributed along the river basin and foothills.

Mae Chaem District is situated in the western part of Chiang Mai Province, covering
an area of 2687 km2. Since 73% of the area is forest with 58.66% watershed, it is regarded
as the most fertile area. Most of Mae Chaem areas are mountains and foothills, and the
governmental documents (deed, Nor Sor 3, Sor Por Kor 4-01, Agricultural Settlement)
cover 9416 acres or only 1.40% of all land areas in Mae Chaem. However, the governmental
interviewees reported that nowadays 25.60% of the land area (173,058 acres) is utilized.
This indicates that there exist an overlapping of land use, land use without legal documents,
and deforestation (Figure 7).

The land area of Mae Cham District is primarily devoted to maize monocropping.
In this district, the total maize cultivated land (67,213 acres) is 3.4 times larger than the
area devoted to rice (50,000). Many interview respondents were informed that the recent
boom in maize monoculture was blamed as the main sources of three problems: (1) poverty
among farmers, since the heavy debts of farmers are caused by the high costs of maize
crop inputs; (2) dangerous haze particulate air pollution in Northern Thailand due to
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burning 90,000 tons of maize waste annually; (3) soil erosion, whose dregs fall into the
upstream of Ping River and shorten the lifespan of Bhumibol Dam (the largest hydroelectric
power plant).

Figure 7. Agricultural land in Mae Chaem District (a) at mountain slope and (b) in plain area.

The interview results indicate that most of residents in Ban Huai Rin Village have
their own rice plot, which is less than 2.4 acres for each household. As some households
are landless, most of them are engaged in other occupations apart from agriculture such as
being daily employed workers, construction workers, or vendors.

The interviewees inform that in 2002 the land tenure rights for cultivation were dis-
tributed to farmers in Ban Huai Rin Village. These so called ‘community deeds’ were issued
by the ‘National Land Policy Committee’ according to the Agricultural Land Assignment
Project. The ‘community deeds’ rights could not be traded but can be inherited by people
in the same village or their own children. Since the villagers have lived for a long time
in the area, each household could identify to whom the plots of lands belong. Thus, this
represents a formalization of pre-existing land tenure arrangements. However, it was
found that 10 households in Ban Huai Rin village possessed the land outside the village,
far from the community deeds land and very close to the forest. Therefore, community
deeds lands were not allocated to this group of villagers.

Since 2016, the Mae Chaem Model Project has been operating in Mae Chaem, as a
policy response to forest fires and heavy haze from maize waste burning in the highland
area [39–41]. The working plan for land management in Mae Chaem was introduced by
the government with two main objectives within 5 years, which are as follows:

(1) The return of 98,077 acres of forest area to the government;
(2) The allocation of additional land and land rights to villagers as an extension of the

previous project in 2002.

The redistributed land cannot be sold or transferred to others, but land inheritance
is still allowed. Furthermore, the idea was to transition from monoculture to integrated
farming with higher agricultural productivity, and farm marketing mechanisms and some
funding would be provided.

To reduce burning, risk of forest fires, and haze in the remaining areas, maize waste
such as corn stubble would be diminished with various techniques including tilling and
adding fertilizer, processing waste into animal feed, making fuel pellets from cob and
corn husks, encouraging schools to invent, use, or utilize them in numerous ways, and
alternating burning days.

For the duration of project, forest fire and haze could be reduced with cooperation
mechanisms at both local and provincial levels. The idea was to move from solving
immediate crises to a more structural approach. However, the sustainability of the process
toward structural change has been a major challenge. Hence, Mae Chaem Model Plus
Project has recently been developed as the successor project and includes more participants
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such as the public sector, private sector, civil society, NGOs, academics, and residents in
Mae Chaem District. The project aims to collectively solve the structural problems [39,40].

The interviewees described that the essential advantage of Mae Chaem Model Plus
Project is conflict resolution between the government and villagers. The design is based
on a so-called ‘win–win strategy’ [41] that should allow villagers to have more land-use
rights and the government to preserve more forest area. The community deed assures
that farmers have the rights to land use for making a living without fear of being evicted
later and gives farmers the feeling of land security that would translate into support for
governmental policy, based on a community mechanism to monitor the forest and practice
active conservation.

3.4. Right to Access and Usage of Forest
3.4.1. Nan Province

As the terrains of Na Noi and Pua are made up of slopes and mountains, they are
abundant with natural resources especially forests, vegetation, and wildlife. Hunting and
gathering are local way of life for household consumption and selling in local market.
The survey results (Table 5) demonstrate that Pua respondents were more confident of
community resource access than Na Noi respondents. In total, 44.6% of Pua respondents
assumed that they could manage community resource with government permission, which
is more than Na Noi respondents (23.2%). In addition, 37.8% of Pua respondents viewed
that their community rights were legal, which is higher than Na Noi respondents (26.3%).
In addition, 42.5% of Pua residents considered that their community rights in resource
arrangement were irreversible, which is more than Na Noi residents (12.7%). The residents
of Pua District believed that once the rights of the community are given for resource
management, they could not be taken back. Therefore, when the government allowed the
community to take care of the community resources, it meant giving the community the
opportunity to manage and utilize it according to the established consensus, such as the
community consensus on forest use in Pua District.

Table 5. Community rights and food sovereignty dimensions in Na Noi and Pua District,
Nan Province.

Community Rights and
Food Sovereignty

Na Noi Pua Total

Freq. % Freq. % Freq. %

1. You could manage community resource with the government permission such as
community forest, community deed

- No 103 24.2 14 3.3 117 27.5
- Yes 99 23.2 190 44.6 289 67.8
- No reply 3 0.7 17 4.0 20 4.7

total 205 1.48 221 9.51 426 0.100

2. Do you think that those arrangements are legal community right?

- No 86 20.2 45 10.6 131 30.8
- Yes 112 26.3 161 37.8 273 64.1
- No reply 7 1.6 15 3.5 22 5.2

total 205 1.48 221 9.51 426 0.100

3. Do you think that the government could take away those rights in the future?

- Yes 138 32.4 24 5.6 162 38.0
- No 54 12.7 181 42.5 235 55.2
- No reply 13 3.1 16 3.8 29 6.8

total 205 1.48 221 9.51 426 0.100
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3.4.2. Chiang Mai Province

In the areas covered by the Mae Chaem Model and Mae Cham Model Plus projects
in Chiang Mai Province, the interview results and focus groups discussions data reveal
that Mae Chaem residents regarded the community deed as a governmental declaration
supporting local farming for making a living. The community land inheritance rights were
considered as a government commitment to not reclaim the land from villagers in the
future. Participatory approaches within community forest management provided a new
way of life for Mae Chaem residents. The utilization of allocated forest areas provided
access to gathering of forest products such as mushrooms, bamboo shoots, and insects
for household consumption and local markets. Meanwhile, the government acquired the
community mechanism as a way to protect the forest and green area.

4. Discussion
4.1. Land Tenure Security Permits a Food Sovereignty Strategy by Farmers

In remote rural areas where the majority of the population is in the agricultural
sec-tor and the main economic activities are farming, farmers are strongly tied to their
land. Land possession provides an opportunity to generate income and food for their
own household consumption [24]. In the past, there were three channels to access food,
including cultivation, sharing, and hunting and gathering. Food was cultivated and
harvested locally, as well as the sharing of food from planting, gathering, and hunting.
According to the climate farmers’ knowledge of how to access seeds, the crops grown
in each area are diverse. Most areas in Northern Thailand are fertile forest areas with
many rivers, but the topography of forest lands is typically high and steep, with flat-lands
and valleys scattered around [42]. Therefore, Na Noi, Pua, and Mae Chaem, having a
mountainous terrain, which is tall and steep, have historically limited human utilization
and land tenure [43,44]. Over time, first with opium suppression programs and later
driven by a growing demand for maize from the global livestock feed industry, integrated
farming for household consumption and community trading has undergone a transition to
a widespread monocropping for commercial purposes. As a result, farmers have expanded
their cultivated land and caused deforestation, even at the risk of arrest and confiscation
of their forest land that they encroached upon. In parallel, monoculture has become
the mainstream agricultural practice, which requires a large amount of land, especially
maize cropping [45]. Therefore, to protect income from illegally cultivated land expansion,
farmers have tried to disperse their maize among many plots of land. They have avoided
the investment in the land as well, since they do not know if or when the land will
be repossessed.

From the land tenure rights aspect, Pua farmers, who possess both fertile land area and
legal land deeds, preferred the food sovereignty strategy and mixed strategies. Being the
owners of their own land, they have the security to invest in their land. In addition, with
both secure land tenure rights and pursuing the food sovereignty strategy, Pua farmers
have much less debt.

On the other hand, farmers in Na Noi District and Mae Chaem District preferred the
food security strategy or the mixed strategy. Because of lowland land scarcity and lack
of legal land deeds, farmers cultivated rice in their own lowland area and other crops in
the upland area. They do not invest in the upland area with high-value crops, since they
have no tenure rights on those lands, which have greater risk of being confiscated [24].
Additionally, because of the sloping conditions of the uplands, edible crops or high-value
crops could not be cultivated. Thus, they concentrated on ‘rapid-return on in-vestment’
maize monocropping for the livestock feed market.

Moreover, landless farmers in all areas are the most vulnerable. Since they cannot
access the lowland area, they mainly rent land in the upland area. Their situations are
similar to farmers in Na Noi and Mae Chaem Districts, but they are faced with higher costs
for renting land in addition to agricultural inputs. Further, the likelihood of leases being
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cancelled by the landowner is quite high. With land insecurity, landless farmers would not
invest in any land and increase their investment in higher market price products.

Land security is not so much about land quantity, as it is about land tenure rights. In
the case of Mae Chaem, community deeds and the exchange of deforested area in the high
upland for legal community forest areas in lower foothills have increased land security for
farmers. With more security of land tenure rights, farmers are willing to make a transition
from maize monoculture to integrated farming. After being the owners of the newly
redistributed cultivated land, farmers have less fear of land confiscation and are willing to
invest more with the high-value crops. They have avoided the food security strategy and
preferred the food sovereignty strategy and the mixed strategy instead. We can conclude
that land tenure security is a key element for food sovereignty.

4.2. Food Sovereignty as the Path toward Sustainable Food Security

Through four channels of food access including cultivation and livestock, gathering
and hunting, purchasing, and sharing, sustainable food sovereignty can be achieved
(Figure 8). Among the three strategies which farmers have applied to reach food security,
the proportion obtained from the different food access channels differed for each strategy
as follows:

Figure 8. Sustainable food security through four food access channels.

(1) Obtaining food from cultivation and livestock rearing (food sovereignty strategy)
is a form of self-provisioning for household consumption and is highly dependent on
secure land tenure, as when farmers own their own land. Achieving sustainability means
securing farmers’ land tenure and ensuring that land rights are not revoked. Generally,
this kind of food access occurs in peasant communities, where food crops are cultivated
for household consumption. Although, it is a very old way of life, a lot of households still
maintain this livelihood with different proportions of food storage. Most of them cultivate
rice, not only in Northern Thailand, but in other parts of Thailand as well.

(2) When food is acquired through gathering and hunting (food sovereignty strategy),
mostly in forest areas, it means that there are available food resources and rights to access
and utilization. This kind of food access depends on the local natural resources, distance
from the forest, and skills of food seekers. Therefore, the rights to community re-source
management and the forest are a crucial factor. An example is the community forest. When
community members are able to gather forest products legally, household livelihoods can
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be sustained. However, they must not destroy the forest ecosystem. By gaining community
rights to resource management, the community gains an important local mechanism to
protect their resources. In addition, both relationships between humans and nature and
between communities and governments would be more harmonious.

(3) Getting food through sharing (food sovereignty strategy) is as old as cultivation
and rearing livestock for self-consumption. However, food acquisition by sharing channels
differs from self-production, since it is based principally on the relationships between
community households, representing generosity. There are two main forms of food sharing.
The first one is sharing between individuals, which is an important means of food access
in a crisis or difficult situation. It helps to foster food security, not just in rural areas but
also in urban family members, especially the food contribution from relatives or the same
family, such as sharing rice from the countryside with family members living in the city.
Apart from a time of crisis, food sharing among households in the same community is
a normal practice for fostering their relationship and social capital as well. The second
one is collective sharing such as bringing food to make merit at the temple or organizing
activities together. In particular, the temple is considered as an organization dedicated to
sharing food among community in the form of merit-making from a religious perspective.
This is another form of local social assistance for people in need. Therefore, obtaining food
through sharing is a food access channel that arises in a highly interconnected community
that believes in sharing [46,47].

(4) Obtaining food from purchasing is the most common channel in the market system
(food security strategy). Not only farmers, but also the urban population achieve their food
security through this channel. However, this kind of food access channel is determined by
the income and economic status of the household. For farmers, applying a food security
strategy requires primarily or exclusively producing cash crops such as maize for livestock
feed and trading them in the market at a price high enough for purchasing sufficient
food. However, their income depends on both the quantity and quality of land as well.
Because of the scarcity of good quality lowland area, monoculture expansion has caused
deforestation in the uplands. These are global phenomena not only in Thailand. The policy-
and market-driven induction into commercial cash cropping by peasant farmers drives
them into the debt and into forest encroachment.

However, the issue of land security, which is the key enabling factor to achieve food
sovereignty and food security from this study, focuses on negotiation to pressure the
government to acquire the land tenure rights. Farmers in Mae Chaem District and Na Noi
District have a longstanding negotiation between communities and the government to
grant the community land tenure rights. The ‘community deed’ is a pattern that occurs in
many areas in Thailand under the restrictions of recent agriculture [48–50]. It is prohibited
to sell or transfer to nonfamily members. It implies the rights to manage community
resources. Likewise, the community forests provide the opportunity to gather forest
products under the community consensus. Thus, building sustainable food security cannot
be achieved by the local community alone, but it has to seek support and participation
from outside, especially the government, which is never an easy task for peasants. As
Blake and co-authors [40] affirm for the same region, these “ . . . marginalized communities
involved in animal feed maize production negotiate with a wide range of external actors.
yet the rapid growth of multinational agribusiness corporations within such a context
can constrain the voices of local actors, . . . ”. Those who have been able to obtain some
relatively secure form of tenure are thus able to engage in the more secure, in livelihood
terms, food sovereignty and mixed strategies.

5. Conclusions

We have examined livelihood strategies that peasant families pursue in the context
of the explosive expansion of maize monocropping in Northern Thailand to supply the
global livestock feed complex.
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The sustainable real food security of rural farmers has a close relationship with land
security. When farmers have secure access to land, they can engage in what we have
identified as ‘food sovereignty’ and ‘mixed’ strategies, which expose them less to potential
food and livelihood security crises, including from the risk of indebtedness, that can spiral
out of control.

It is not just the amount of land in possession of farmers but also land tenure rights as
a guarantee that farmers’ land utilization can last for a long time. Then, their cultivation
and livestock rearing for either self-consumption and/or for trading in local markets for
food can allow for real, sustainable food and livelihood security. In the food sovereignty
strategy, families also engage in hunting and gathering which are related with the rights
to manage community resources, especially forest. To provide food access throughout
the year, apart from land tenure security and resource management rights, government
recognition of land rights is very important. Community food-sharing channels that are tied
with the community relationship system are another contributing factor. By strengthening
community solidarity, local communities are in a better negotiating position regarding
the government.

In sum, we have demonstrated the advantages for peasant families of following food
sovereignty or mixed strategies rather than the dominant food security strategy. These
strategies lead to greater, and more sustainable, real food and livelihood security, with
less indebtedness.
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