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6.1  Introduction

In the 1980s, the Mexican governments began to apply market-oriented policies. 
With respect to food, agriculture and the rural sector, the reforms ranged from con-
stitutional changes to enhance private property rights in rural communal lands to 
the elimination of price supports granted to farmers producing staple crops. Policy 
changes included agricultural trade liberalisation: in 1985, Mexico joined the Gen-
eral Agreement on Trade and Tariffs (GATT), and in January 1994, the implemen-
tation of the North American Free Trade Agreement (NAFTA) began. Parallel to 
economic reforms a huge social programme to alleviate rural poverty began to be 
implemented.

The objectives of this chapter are threefold: (1) to evaluate the effect of reforms 
and NAFTA in agricultural production and food security on the rural economy and 
the livelihoods of the population of Mexico with special attention to maize (the 
major staple food of Mexico), (2) to reflect on the future of food security and the 
livelihoods of Mexicans, and (3) to draw lessons from the Mexican experience for 
other ‘emerging economies’.1

This chapter is divided into six sections. In the next section, a summary of the 
main market-oriented reforms applied to agriculture is presented, pointing out 
their expected effects. Section 6.3 presents the tendencies of agricultural trade and 
production, with special attention to what are called in Mexico basic crops (major 
grains and oilseeds) produced in the country. In Sect. 6.4, we study the structure of 
crop production and its changes, assessing the role of agriculture by farm size in 
food security and the livelihoods of the Mexican population. The last two sections 

1 Due to data restrictions, the livestock sector is not treated systematically in the chapter; it is 
considered in Yunez-Naude (2010).
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are reflexive: in Sect. 6.5, hypotheses are proposed that explain why, contrary to 
expectations, the production of grains—non-competitive crops under NAFTA—has 
not collapsed. Based on our research, this chapter ends in Sect. 6.6, presenting pol-
icy options for the Mexican State and drawing lessons that the Mexican experience 
can provide to other emerging economies on food security and livelihoods.

6.2  Reforms and Expected Effects

As in other countries, market-oriented policy reforms in the Mexican economy be-
gan in the early 1980s. The Mexican agricultural sector was included in the late 
1980s and its reforms deepened during the first half of the 1990s to prepare the sec-
tor for NAFTA. In the mid-1980s, government support prices to farmers producing 
what we call basic crops (barley, beans, maize, rice, sorghum, wheat, and oilseeds) 
were abolished, as well as subsidies for agricultural inputs and for credit. In addi-
tion, the banking system was re-privatised, public infrastructure to support the mar-
keting of basic crops was sold or abolished and the Constitutional Article related to 
land property rights was reformed (Table 6.1; see also Yunez-Naude 2003).

The land or ejidal reform allowed individual property rights to ejidatarios; those 
peasants benefited from the process of rural land distribution and re-distribution 
implemented after the Mexican Revolution of 1910 during the application of the 
Agrarian Reform from the 1930s to1991. Before the reform, ejidatarios had to use 
the acquired land for production purposes, but were not allowed to sell or rent it, 
and not even to conduct business in association with the private sector. Individual 
beneficiaries of land distribution could and did pass their land to their children, who 
became ejidatarios themselves. With the land reform of 1992 the above restrictions 
could disappear if the Ejido Assembly approves it. The official expectation was that 
the Ejidal Reform would promote private property rights on land and ownership se-
curity in the rural sector of Mexico and, with it, the development of the land market, 
an increase in agricultural plot sizes and agricultural productivity, as well as greater 
access to private credit and investment.

In January 1994, NAFTA began with the following expectations. Based on the 
abolition of price supports to Mexican agricultural producers and the fact that the 
USA is Mexico’s major trade partner, producing and exporting agricultural goods in 
which Mexico is non-competitive (basic crops, especially maize, the major staple in 
Mexico). NAFTA was expected to provoke price convergence in agricultural prod-
ucts, i.e. by liberalising domestic prices of basic crops and, with NAFTA, Mexico 
would follow closely US prices and, hence, its imports of these crops from its north-
ern partner would rise. Neither the increase of food dependency caused by raising 
imports of grains and oilseeds, nor agricultural subsidies to US farmers worried 
Mexico’s Government officials; their expectation was that lower basic crop prices 
and economic growth would enhance food security in Mexico and the livelihoods 
of its population. With respect to agricultural products in which Mexico is competi-
tive (fruits and vegetables), US (and Canadian) liberalisation of import restrictions 
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under NAFTA would increase Mexico’s export of these goods. Added to the Ejidal 
Reform, trade liberalisation would hence improve resource allocation, efficiency 
and agricultural productivity in Mexico.

These changes would imply the transformation of Mexican agriculture, leading 
in the short to medium run to an increase in rural migration to the USA. However, 
in the longer run, this tendency would tend to disappear with the expected rapid 
growth of the Mexican economy.

Parallel to economic liberalisation, domestic ‘transitional’ policies were imple-
mented with the creation of Support Services for Agricultural Marketing (ASERCA 
is its Spanish acronym), a government institution that has being providing subsidies 
to commercial producers and buyers of basic crops, and, through Procampo’s direct 

Table 6.1  Liberalisation process of Mexico’s food sector. (Source: Own)
Policy Main policy changes Year(s)
Mexico joins GATT and 
food imports restrictions 
began to be reduced

Substitution of import licensing for tariffica-
tion of agricultural goods (tariffs ranging 
from 0 to 20 %)

1986–1994

Sale of food state enterprises Privatization of state food storage facilities 
and state enterprises selling seeds and fertil-
isers at subsidised prices

1988/1989

Abolition of state enterprises selling coffee, 
sugar and tobacco

‘Ejidal’ reform (land prop-
erty rights reform)

Ending of agricultural land distribution to 
peasants

1992

Liberalisation of agricultural land property 
rights

Elimination of price supports 
to farmers producing food 
staples (in 1999 the state 
trading enterprise providing 
this subsidy was abolished)

Domestic prices of staples determined taking 
into account international prices

1989 to date

Creation of Support Services for Agricultural 
Marketing (ASERCA) in 1991, a marketing 
support agency granting subsidies to com-
mercial staple crops’ producers and buyers
Creation of PROCAMPO in 1994, a direct 
income transfer program to all producers of 
staples

North American free trade 
agreement (NAFTA)

Prohibits the use of import licenses and 
applies tariffication principles

Jan. 1994–2008

‘Free’ trade in 15 years. Sensitive agricultural 
products were subject to tariff rate quotas for 
a transitional period of up to 15 years
Interventions are allowed in the three coun-
tries for agricultural subsidies, import restric-
tions on phytosanitary grounds and rules of 
origin and for packing

Alliance for the countryside Group of programs to promote agricultural 
and rural productivity, including small 
farmers

1995–2007
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income transfers to all farmers producing these crops before NAFTA began to be 
implemented. ‘Alliance for the Countryside’ was the third major programme the 
Mexican government implemented from 1995 to 2007. It consisted of government 
supports to enhance rural productivity (Table 6.1).

Specific public policies and institutions aimed at reducing rural poverty—and, 
implicitly, food access to the poor—were created in parallel with the above reforms. 
In the early 1990s, the Ministry for Social Development was created and in 1997 a 
programme for Rural Education, Health and Nutrition (now called Oportunidades) 
began to be implemented. Oportunidades is a conditional cash-transfer programme 
aimed at reducing poverty in the short run while promoting human capital forma-
tion in the medium to long run.

Politically, the process of agricultural reform and liberalisation went smoothly 
until the beginning of the present century, when the political party that had ruled 
Mexico for 70 years lost power and when massive protests against the agricultural 
components of NAFTA emerged. The basic concern in these protests was the in-
creasing imports of maize from the USA and the argument that with them Mexico 
was losing food security and sovereignty. The way to solve the conflict was by the 
creation of the Law for the Sustainable Development of the Rural Sector (LDRS, 
Spanish acronym; see Dyer and Dyer 2003) in 2002. Amongst other purposes, this 
Law includes the promotion of food security in Mexico, translated in practice by in-
creasing public expenditure in the rural sector. However, it was not until 2005/2006 
that food security purposes began to be implemented in a more concrete manner by 
the strategy called Special Programme for Food Security (PESA).

6.3  Tendencies: Agricultural Prices, Trade and Production, 
Food Dependency, Migration, Land Property Rights, 
Poverty and the Economy of Rural Households

Contrary to expectations, agricultural growth in Mexico has been poor and per capi-
ta agricultural GDP rates of growth have been negative before and after the reforms 
(the exception is the period of 2005–2008; Table 6.2). However, and as we will 
discuss, these trends do not necessarily mean that food security in major staples has 
sharply decreased.

As expected, since the deepening of reforms to agriculture, farm-gate prices 
of major grains declined until around 2006; the exception was the period of the 
macroeconomic crisis of Mexico in 1995/1996 (Fig. 6.1). Since the tendency is 
similar to that for international prices of these crops, the trend in Mexico suggests 
the presence of the ‘law of one price’ during reforms. We tested this hypothesis 
empirically and the results show that, indeed, domestic Mexican producers’ prices 
of basic crops increased their convergence with US prices (see World Bank 2005; 
Yunez-Naude and Barceinas 2003; Yunez-Naude and Serrano 2009).
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Before and after NAFTA, the weight of the USA in Mexico’s total and agricul-
tural trade has been greater than 80 %. During NAFTA, both food exports to and 
imports from the USA increased (Fig. 6.2).2 Of particular interest in this chapter are 
imports of field crops and of maize in particular, because maize has been the major 
crop and staple food of Mexico produced by commercial and family farmers.

2 For example, in 1990, Mexico was the sixth largest importer of US agricultural products, while in 
2008 Mexico reached the second place, just behind Canada. A detailed presentation of the effects 
of NAFTA in the agriculture of Mexico is in Yunez-Naude (2011).

Table 6.2  Total and agricultural GDP, and per capita agricultural and processed foods (GDP/2002 
pesos). (Sources: Own estimations. GDP based on Bank of Economic Information Website (Banco 
de Información Económica or BIE) and Population based on INEGI’s data)

Production Per capita
GDP (%) Field crops 

and pastures 
(%)

Livestock 
(%)

Processed 
foods and 
beverages (%)

Agricul-
ture (%)

Processed 
foods and bev-
erages (%)

1980–1988 − 0.41 0.92 − 2.77 1.97 − 1.93 0.11
1989–1993 4.06 2.28 − 1.40 5.41 − 0.92 3.13
1994–1998 1.60 − 2.48 0.53 1.59 − 3.21 0.00
1999–2004 4.60 − 0.66 2.86 4.02 − 0.80 2.79
2005–2008 4.38 8.11 0.78 3.21 3.87 2.03

Fig. 6.1  Mexico. Producer price of selected grains (base 2002 = 100). (Source: SAGARPA-SIA-
CON website, deflacted using Bank of Mexico consumer price index)
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As expected, during the NAFTA era, production of Mexico’s competitive crops 
(fruits and vegetables) has grown, whereas production of basic/non-competitive 
crops declined (oilseeds, rice and wheat) or grew (barley, beans, maize and sor-
ghum; Table 6.3). Growth of domestic production of these four non-competitive 
crops was unexpected, especially the sharp increase in maize production; the rea-
sons for this unexpected trend are discussed in Sect. 6.5 below.

Food dependency caused by increasing imports of basic grains from the USA 
has been a concern as well as an argument for state intervention by critics of lib-
eralisation. We venture an answer to this question by calculating the ratios of non-
competitive field crop imports to domestic production. Table 6.4 shows that ‘food 
dependency’ has clearly increased for major oilseeds (particularly soy beans), and 
this is not the case for all grains. The ratio of imports to domestic production re-
mained practically unchanged for maize and sorghum, and it declined for beans and 
increased a little for barley.

Rural labour out-migration has increased continuously, both to urban Mexico 
and to the USA. During NAFTA, the rate of rural international migration has been 
higher with respect to domestic migration (Fig. 6.3).

In relation to the Land/Ejidal Reform, official information shows that expected 
effects have not been quite realised. After 17 years of its implementation land frag-
mentation increased, i.e. minifundia has grown and private property rights of former 
ejidal lands for agricultural production have not grown (Panel 1 of Table 6.5).

Measured in terms of access to a basket of basic foods, poverty indices of Mexicans 
increased in the first half of the 1990s, and increased sharply during the mid-nineties 
when Mexico suffered a severe macroeconomic crisis. Food poverty decreased from 

Fig. 6.2  Weight of USA in Mexico’s value of imports (constant dollars). (*) Includes kidney beans 
and white pea beans. (Source: http://www.comtrade.un.org and http://www.imf.org/)

 

http://www.comtrade.un.org
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1997 to 2006 and is rising again, mainly due to the rise in international food prices. 
In addition, the gap between rural and urban poverty has not decreased (Fig. 6.4).3

3 Income inequality prevails and remains high in Mexico: the Gini coefficient was 0.53 in 1992 
and 0.51 in 2005; see the website of the National Council for the Evaluation of Social Policy 

Table 6.3  Domestic production of major crops: 1980–2008 (thousands of metric tons). (Sources: 
Mexico Ministry of Agriculture’s website: 1980–2005 SIACON; 2006 onwards SIAP)

1980–1988 1989–1993 1994–1998 1999–2004 2005–2009
Grains and 
beans

Rice 553.2 390.0 412.5 280.6 282.1
Beans 1038.4 1053.1 1242.0 1189.5 1071.8
Maize 12,296.8 14,978.9 18,145.1 19,513.8 21,859.6
Wheat 4044.7 3913.9 3577.2 3010.5 3647.7
Barley 524.2 519.5 452.2 779.7 716.6
Sorghum 5449.3 4644.5 5373.4 6183.1 5989.4

Oilseeds Sesame 
seed

68.4 37.7 26.1 33.2 26.6

Cotton seed 749.1 345.4 613.6 274.9 374.3
Saflower 257.5 98.9 138.7 159.2 90.8
Soy beans 638.1 676.8 220.7 117.1 126.1

Fruitsa 8.4 9.7 11.7 14.1 15.5
Vegetablesb 3.4 4.6 5.2 6.7 7.2

a Fruits include avocado, peach, strawberry, guava, citrus, mango, apples, melon, papaya, pine-
apple, banana and water melon
b Vegetables include tomato, carrot, garlic, broccoli, pumpkin, onion, chayote, peas, chili, corian-
der, brussel sprouts, cauliflower, asparagus, cucumber and peppers

Table 6.4  Weight of imported volume on total domestic production: 1985–2006. (Source: Minis-
try of Agriculture http://www.siap.sagarpa.gob.mx/AnxInfo/)

1985 1990 1995 2000 2001–2006
Grainsa 027 0.30 0.22 0.48 0.48
Oilseeds 1.05 0.57 3.36 11.21 11.23
Rice 0.37 0.58 1.03 1.85 2.68
Beans 0.20 0.26 0.02 0.07 0.08
Maize 0.22 0.28 0.14 0.30 0.29
Wheat 0.11 0.09 0.31 0.69 1.01
Barley 0.07 0.23 0.14 0.22 0.25
Sorghum 0.52 0.48 0.50 0.88 0.60
Sesame seed 0.00 0.22 0.11 0.26 0.50
Cotton seed 0.00 0.00 0.00 0.00 0.00
Saflower 0.20 0.15 0.23 2.09 1.69
Soy beans 1.61 0.88 11.12 38.27 32.54

a Includes beans
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(CONEVAL, Spanish acronym). The results of our research on changes in poverty and inequality 
from 1990 to 2005 are consistent with the above (see Yunez et al. 2010).

Table 6.5  Structure of property rights, size and weights of rural agricultural units of production 
(AUP): 1991 and 2007. (Source: Agricultural Censuses: 1990 and 2007, provided by the National 
Institute of Statistics, Geography and Informatics (INEGI, Spanish acronym)
( 1) Land property 
rights

Millions of hectares 
( ha)

Distribution in total 
land ( %)

1991 2007 1991 2007
Ejidal 30.03 37.01 28.28 33.35
Communal 4.34 3.78 4.09 3.41
Private 70.49 69.67 66.39 62.79
Public 1.32 0.49 1.24 0.44
( 2) Size of AUP Average size ( ha) Distribution in total 

AUP ( %)
Distribution in total 
ha ( %)

1991 2007 1991 2007 1991 2007
Up to 2 ha 1.12 1.09 34.56 44.47 4.71 6.10
From 2 to 5 ha 3.41 3.46 25.35 24.21 10.55 10.51
From 5 to 20 ha 8.78 9.23 31.25 23.16 33.52 26.84
From 20 to 50 ha 20.51 25.26 5.27 5.10 13.22 16.16
From 50 to 100 ha 42.64 51.68 1.77 1.74 9.24 11.32
From 100 to 1000 ha 104.11 130.58 1.67 1.25 21.22 20.45
From 1000 to 
2500 ha

351.45 517.82 0.09 0.05 3.70 3.06

More than 2500 ha 710.86 1724.79 0.04 0.03 3.84 5.55

Fig. 6.3  Number of rural migrants: 1990–2007 (No expansion factors were applied to the survey 
results). (Sources: National Survey of Rural Households (ENHRUM, Sapnish acronym). PREC-
ESAM website)
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That some of the expected effects of the reforms have not happened does not 
mean that Mexico’s agricultural sector and rural economy are not changing; in fact, 
both are undergoing transformations. Today Mexico produces more agricultural 
GDP with a similar quantity of workers than in the early 1990s. For example, from 
1993 to 2008, the annual average rate of growth of ‘primary production’ (agricul-
ture, plus fisheries and hunting) measured in 2002 pesos was 1.2 %, whereas the 
number of persons employed in the sector declined by 0.9 % during the same peri-
od.4 The agricultural supply chain is being transformed by an increasing concentra-
tion of food trade in the hands of a few large retailers, intermediaries and basic foods 
processors. Meanwhile, the economy of Mexican rural households is changing. For 
example, the share of independent farming income in total rural households’ income 
decreased from more than 31 % in 1992 to 10 % in 2004, whereas that of waged non-
farm labour increased from 20 % to almost 35 % during the same period (Table 6.6).

4 Based on own estimations using data on GDP from the same source as Table 6.3, and data on 
employment from FAO’s website and from the Statistical Annex of the President of Mexico’s 2011 
Address to the Congress.

Fig. 6.4  Changes in food poverty (weights in total rural and urban populations). (Source: Coneval 
website. http://www.coneval.gob.mx)

 

Table 6.6  Changes in the composition of income sources of rural households: 1992–2004. 
(Source: CONEVAL website)

Non-farm waged labour Independent farming Private transfers Public transfers
1992 20.0 31.2 11.0 1.3
1994 23.9 24.0 12.3 2.5
1996 24.9 24.3 9.9 4.0
1998 26.0 20.8 12.5 4.1
2000 27.3 17.5 14.3 5.0
2002 26.7 15.9 15.1 7.5
2004 34.2 10.0 9.9 9.1
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6.4  Structure of Crop Production and Changes: 
1991–2007

The livelihoods of Mexico’s rural poorest population highly depend on agricultural 
staple production, which was and is still done by highly heterogeneous farmers in 
Mexico. At one extreme are a considerable number of subsistence rural households 
producing maize, beans and rearing small animals for their families’ own consump-
tion on small plots of land, while at the other extreme, there are market-oriented 
large farmers; in the middle, there are farmers producing agricultural goods for 
both their families’ own consumption and for the market. This heterogeneity must 
be considered in any study of food security and on the livelihoods of the Mexican 
population. This approach is also fundamental to reflect on the future of agriculture 
of Mexico and to propose lessons that the Mexican experience can provide to other 
emerging and less-developed countries.

6.4.1  Structure and Evolution of Mexican Agricultural 
Production

Data from the Mexican Agricultural Censuses of 1991 and 2007 (AGC in what fol-
lows) provide information to describe the structure and evolution of agriculture by 
farm size (‘units of agricultural production’ or AUP in AGC terms).5

From 1991 to 2007, the average size of Mexico’s AUP declined from 8.18 to 
7.96 hectares (ha in what follows) and average farm size slightly decreased for plots 
of less than 2 ha, remained practically unchanged for plots between 2 and 5 ha, and 
increased for the remaining plots (Panel 2 of Table 6.5). This table also indicates 
the prevailing high heterogeneity in Mexico’s agrarian structure. For example, the 
number of small AUP (up to 5 ha of land) accounted for almost 60 % of total AUP 
in 1991 and for 68 % in 2007, but had just around 16 % of total area in both years. 
By contrast, big AUPs (more than 50 ha) constitute just over 3 % of total AUP, but 
cover around 40 % of total ha.

The AGC provides additional information about the persistence of agricultural 
heterogeneity in Mexico. Indeed, as AUP size decreases, more family, non-waged 
labour is used for agricultural production and more crops are used for family con-
sumption. For example, production of crops for own consumption in 2007 was as 
high as 61 % in farms with up to 2 ha, and this weight sharply decreases as farm 
size increases (details in Taylor et al. 2011). With respect to property rights in ag-
ricultural lands, the average size of ejidal plots decreased by 1 ha, from 8.5 to 7.5 
(Robles 2010).

Thus, contrary to expectations about the effects of economic liberalisation and 
the Land/ Ejidal Reform, fragmentation has increased. In addition to the prevalence 
of minifundia, formal credit access has decreased. As the AGC data shows, the num-
ber of farms with access to credit declined by almost 77 % from 1991 to 2007.

5 The AGC for 2007 does not cover all major crops, such as rice, soy beans and other oilseeds.
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6.4.2  Crop Production by Farm Size

Based on the heterogeneity of agricultural production, it is relevant to study the 
evolution of food production by farm size in order to examine the role played by 
agriculture during NAFTA and the reforms on food security and the livelihoods of 
Mexicans. For this, we use again the AGC data of 1991 and 2007, focusing on the 
most important crops cultivated in the country in terms of area planted by AUP. 
We stress here and in Sect. 4.3 below on production by small and medium-sized 
farming because we consider that production on these farms of some of the se-
lected crops has been fundamental in the livelihoods of Mexicans, especially for the 
country’s rural households that are the poorest segments of Mexico’s population. 
In addition, production under small and medium-sized farms could be important in 
the future for improving the role of agriculture in Mexico’s economic development.

Notwithstanding the prevailing high heterogeneity in the structure of land distri-
bution by AUP per size (Table 6.5, Panel 2) and differentiation on inputs used (Tay-
lor et al. 2011), volume of production of major basic crops has increased in all farm 
sizes (the exceptions are beans and wheat, whose production declined in all AUP 
but in the biggest AUP; Panel 1 of Table 6.7). In addition, yields between farms 
of different sizes have not been highly different in major basic grains and beans 
production, and neither has their growth from 1991 to 2007 (Panel 2 of Table 6.7).6

Consistent with the figures presented in Table 6.3, the AGC data shows that the 
volume of maize production sharply increased during the past years; it increased by 
2.9 times between 1991 and 2007. This sharp growth was experienced by all farm 
sizes, but much more in the largest ones (Panel 1 of Table 6.7). In addition to in-
creasing yields (Panel 2 of Table 6.7), the growth of maize production in AUP with 
more than 20 ha has been based on the extension of harvested area with the grain. 
This is reflected by the sharp rise from 1991 to 2007 in the participation of these 
AUP in both maize production and in harvested area: from 35 to 50 % (Panel 3.1 of 
Table 6.7) and from 37 to 39 % (Panel 3.2 of Table 6.7), respectively. Notwithstand-
ing that maize production and yields also increased in the remaining AUP, their par-
ticipation in total production and total harvested area decreased from 1991 to 2007 
(hypotheses about the reasons for the evolution of maize production are discussed 
in Sect. 6.5 below).

Total production of beans in small and medium-sized AUP decreased slightly 
during 1991–2007. However, the weight of AUPs with less than 5 ha of land on total 
AUP participation and harvested area has remained, indicating that, as for maize, 
small farmers still grow beans for their own consumption (Table 6.7).

Cultivation of grains other than maize is for the market. The AGC data show that 
physical production of sorghum increased sharply from 1991 to 2007 in all farm 
sizes. However, most of this cash crop is grown by medium-sized and big farm-
ers. During the same period, the volume of production of barley almost doubled, 
and this increase is explained by the rise of its production amongst all farm sizes. 

6 The exception is yields in maize as in 2007 they were much higher in the bigger farms. However, 
from 1991 to 2007 yields have grown sharply in all farm sizes.
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Finally, the AGC data indicates that production of wheat slightly increased from 
1991 to 2007, and that almost all of its production comes from medium and bigger 
farmers. However, the weight on total volume of wheat production of medium-
sized farms (5–20 ha) declined during the period, whereas the contribution of bigger 
farms increased (Table 6.7).

Sugarcane and oranges are two of the major perennials produced for the market 
in Mexico in all farm sizes in the lowlands and tropical regions of Mexico. The 
study of the evolution of these two types of plantations from 1991 to 2007 is help-
ful to illustrate the structure, productivity, and tendencies in the production of cash 
agricultural products relevant for small and medium farmers and for the livelihoods 
of Mexico’s population.7

The AGC data show that the volume of sugarcane productionincreased by more 
than 32 % from 1991 to 2007. Most of the sugarcane is produced in medium-size 
farms: for both years, more than 92 % of AUPs cultivating this crop had less than 
20 ha of land, producing between 75 % in 1991 and 71 % in 2007 of the total sugar-
cane produced in Mexico (Taylor et al. 2011).

From 1991 to 2007, the volume of production of oranges increased almost 2.4 
times. As in the case of sugarcane, most oranges are produced in small and medium-
size farms: for both 1991 and 2007, more than 86 % of AUPs cultivating this crop 
had less than 20 ha of the land, producing 67 % in 1991 and 62 % in 2007 of the total 
volume of oranges produced in Mexico. Yields in orange production have sharply 
increased similarly in all farm sizes (Taylor et al. 2011).

The tendencies described above on production and yields allow us to propose 
that notwithstanding the economic reforms and trade liberalisation, not only produc-
tion of basic corps has prevailed in Mexico but also the production by small farms of 
maize, barley and other cash agricultural goods—such as sugarcane and oranges—
has remained and supported crop production and the livelihoodsof Mexico’s popu-
lation. If we add that medium-sized farmers have also played a role in this respect, 
we can argue that small and medium-size farming have survived NAFTA and re-
forms, and practically without government supports as discussed in Sect. 6.5 below.

6.4.3  Productivity and Efficiency in Agricultural Production  
of Rural Households

As discussed in the previous section, yields in the production of major basic grains 
and cash crops have grown during the period of reforms in all farm sizes, and there-
fore, agriculture has helped to support the livelihoods of Mexicans and food avail-
ability in the country. Based on panel data for 2002 and 2007 from the National 
Rural Households Survey for Mexico (ENHRUM, Spanish acronym), the results of 

7 Coffee is another major cash crop of small and medium-sized farmers. Coffee has been excluded 
here because data provided by the AGC are insufficient to study its evolution during the period 
under consideration.
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on-going econometric research on productivity and efficiency in agricultural pro-
duction of Mexican rural households by farm size allow us to extend the study on 
the role and changes of agriculture in food production and livelihoods in Mexico 
to the case of rural farmers (agricultural households located in communities of less 
than 2500 inhabitants; see DAS website).

Our results support the hypothesis proposed in the literature that there is an in-
verse relationship between farm size and productivity (the ENHURM sample splits 
evenly at a farm size of 3.0 ha, with the average size of small farms being 1.3 ha 
and that of bigger farms 8.1 ha). According to our results, other things being equal, 
a 1 % increase in farm size is associated with a 0.49 % reduction in output value per 
hectare and a 0.58 % reduction in labour-days per hectare.

In addition, we are studying empirically if the inverse relationship between farm 
size and productivity implies that small farms are more efficient than large farms. 
By defining the production efficiency frontier in terms of per-hectare output, we 
directly link productivityand efficiency and test for the existence of an inverse rela-
tionship between farm size and efficiency and for changes in this relationship over 
time using a pooled fixed effects stochastic frontier regression. The results of the 
stochastic frontier analysis when we allow for differences in technology between 
large and small farms (i.e. when the farm-size dummy variable is interacted with 
all inputs in the model: land, labour and purchased inputs) show that the marginal 
returns to labour are significantly lower on large farms. This is the only statistically 
significant difference in the efficiency frontiers between small and large farms (de-
tails in Taylor et al. 2011).

In summary, our results indicate that there is an evidence of an inverse relation-
ship with respect to both productivity and efficiency on Mexican farms of rural 
households. Small farms enjoy a productivity advantage with respect to labour and 
large farms are significantly more inefficient than small farms. We find no evidence 
that the efficiency frontier is changing over time.

Overall, our findings suggest that despite the increasing importance of off-farm 
income of rural households members (Table 6.6) and far-reaching transformations 
of the agricultural policy and the supply chain, small farmers in rural Mexico con-
tinue to enjoy both a productivity and efficiency advantage with respect to larger 
farmers in rural Mexico, and so remain a relevant component in food production 
and in the livelihoods of the population of Mexico.

6.5  Towards an Interpretation of the Changes  
in the Rural Economy of Mexico with Special 
Reference to Maize Production

It is evident that during the period of economic liberalisation the rural sector of 
Mexico has experienced considerable transformations in some respects and no sig-
nificant changes in others. With respect to the latter, after more than 20 years of 
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reforms and more than 15 years of NAFTA implementation, production of non-
competitive crops remains (this is especially so in the case of maize).

So, notwithstanding the high increase in maize imports from the USA during 
the reforms and up to 2006 the reduction of producer maize prices during NAFTA, 
production in Mexico of this grain has increased. To study the reasons explaining 
these events is relevant because, being the major staple in Mexico produced by all 
farmers, maize is closely related to questions of food security and livelihood in 
emerging economies.

We propose that in order to enquire about the factors explaining the evolution of 
the maize sector of Mexico one has to consider heterogeneity in its production and 
use, as well as the characteristics of public agricultural and rural policies that have 
accompanied the market-oriented reforms.

Maize in Mexico has been produced by all farmers, independent of their farm 
size and market orientation. These farms, including rural households, produce maize 
for their own consumption while engage in other family activities to diversify their 
income sources: production of cash crops, livestock, migration and remittances, 
local non-farm as well as farm wage work, etc. Whereas commercial producers of 
maize respond directly to price changes, family farmers may not, i.e. subsistence 
maize producers are price inelastic, either because of the presence of high trans-
action costs, or because they react in apparently unexpected ways to changes in 
maize output market prices. For the first hypothesis, see de Janvry et al. (1995). 
With respect to the second hypothesis, using a microeconomic computable general 
equilibrium model (MCGE), Dyer et al. (2006) found for a typical Mexican village 
that a maize market price shock is indirectly transmitted to subsistence producers 
through interactions in factor markets. They concluded that a drop in the market 
price of maize reduces local wages and land rents, stimulating maize production 
by subsistence households. (They also found that the real income of subsistence 
households falls.)

For the case of commercial medium and large maize farmers, we propose the 
following three hypotheses to explain its increasing production during NAFTA and 
the reforms: some of these farmers have reacted to price reductions by increasing 
productivity per yields (e.g. medium-sized farmers); others have changed their land 
use for other purposes; and the remaining have been isolated from US competi-
tion through government supports. No time series are available to test these three 
hypotheses. However, the AGC data presented in Table 6.7 do not contradict them.

With respect to government supports, income subsidies for marketing from 
ASERCA (target income, or Ingreso Objetivo) have been channelled to commercial 
maize farmers, mostly in the northwest of Mexico and those with access to irriga-
tion. Excluding Procampo, around 70 % of ASERCA’s budget has been used to 
support the income of farmers with surplus basic crops (between 430 and 600 mil-
lion USD per year). 50 % of this subsidy goes to this type of maize producer, of 
which 70 % is for farmers in a single north-western state, Sinaloa. There is empirical 
evidence showing that the target income programme has promoted maize produc-
tion by its beneficiaries. Hence, the programme is coupled and has isolated some 
maize surplus producers from US competition. The same applies to farmers in the 
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north of Mexico receiving target income to market their sorghum and wheat produc-
tion (see Sumner and Balgatas 2007).

In addition to target income, Procampo’s direct income and decoupled transfers 
to producers of basic crops may also help explain why Mexico’s domestic sup-
ply of maize (and other basic crops) has not collapsed. Winters and Davis (2009) 
reviewed the empirical literature supporting the hypothesis. In their review, these 
authors included the effects of the conditional income transfers of Oportunidades 
on agricultural production of its beneficiaries. The empirical results indicate that 
both programmes have positively influenced the agricultural production of rural 
households. This, in addition to rural small farms’ productivity and efficiency, has 
helped to maintain the role of small rural farming in contributing to food produc-
tion and in the livelihoods of Mexico’s rural population. Finally, by increasing the 
income of rural households, Oportunidades has provided access to food for the 
poorest population of Mexico.

6.6  Final Remarks

The increase or maintenance in some major grains’ production in Mexico during the 
period of agricultural reforms and trade liberalisation may be taken as a success story 
by those who worry about endogenous food security in emerging as well as less-
developed countries. However, these tendencies have been mainly based on the en-
durance of maize production of small and subsistence farmers and the target income 
transfers to big commercial farmers in the north of Mexico, as well as by subsidising 
transnational grain marketing enterprises and domestic processors with monopoly 
power to get them to buy domestically produced grains instead of importing them.

By isolating some large commercial Mexican farmers from competition, this 
type of policy conflicts with the efficiency goals of trade liberalisation, and hence is 
inefficient and expensive. At the other extreme, small-scale agricultural households 
have not benefited from government supports, with the exception of Procampo’s 
transfers. For maize, small farmers producing this crop for the markets were nega-
tively affected by declining maize prices following the reforms. Meanwhile, pro-
duction in subsistence households remained or even increased.

Agricultural programmes in contemporary Mexico are not only expensive and 
inefficient, but they have been regressive, high, and have increased during the pres-
ent century. For example, the United Nations’ Food and Agricultural Organization 
(FAO) estimates that for Mexico, the relationship between agricultural subsidies/
total subsidies and Gross Domestic Agricultural Product/ total GDP is much higher 
with respect to the other 19 Latin American countries considered in the estimation; 
for example, in 2001 the ratio for Mexico was 1.4, whereas for Brazil it was less 
than 0.8, for Chile 0.5, for Peru 0.4, and for Colombia less than 0.05 (Scott 2010).

The regressive character of Mexico’s agricultural policies has additional con-
sequences: to reduce the effects of rural poverty alleviation policies and to create 
interest groups amongst big farmers with political power to press the government 
for the continuation of the subsidies channelled to them.
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The experience of Mexico shows that one condition for the expected effects of 
market-oriented policies to realise is the existence and/or functioning of markets, 
and this has not been the case for some relevant markets for the rural sector and 
rural households’ economy. In addition, instead of using public resources for the 
provision of public goods to enhance technical change and markets (e.g. in research 
and development and investing in infrastructure), most government expenditure to 
the rural sector has been for the provision of private goods (e.g. income transfers 
for rural households and big farmers). To the above, one has to add that the transfer 
of public enterprises to the private sector without the application of laws for com-
petition could have promoted monopoly power in some areas of the Mexican food 
chain, reducing the positive effects of liberalisation on final consumers (Economic 
Commission for Latin America 2006).

Public concerns in emerging countries about poverty reduction, equity, liveli-
hoods and securing a food supply based partially on domestic production have 
to focus on their rural households. For this, Mexico has its LDRS (Table 6.8). 

Table 6.8  Policy changes from 2001. (Source: Own)
Policy change Main characteristics Years of implementation
Law for sustainable rural 
development (LDRS)

Adds to agricultural government 
supports all rural activities and use of 
natural resources in a decentralised 
manner

From 2002

Special concurrent program 
(PEC, acronym in Spanish)

Instrumentation in public budget 
terms of the LDRS with the participa-
tion of all ministries involved in 
supports to the rural sector

From 2003

Special program for food 
security (PESA, acronym 
in Spanish)

Supports low income farmers to 
increase food production (follows 
FAO-type programs established in 
1994 for countries with food deficits)

From 2005

Food Supports/‘Vivir 
Mejor’

Special Program to protect the poor 
from food price surge

From 2008

The programmes in of the 
ministry of agriculture are 
rearranged

SAGARPA’s more than 50 Pro-
grammes are regrouped into eight. 
PROCAMPO remains as a single 
programme, marketing supports 
become part of the ‘Programme to 
Attend Structural Problems’ and alli-
ance for the countryside disappears as 
such and its components became part 
of two of the eight new programmes

2008–2010

The programmes in of the 
ministry of agriculture are 
rearranged

SAGARPA’s eight programmes are 
regrouped again into five. PRO-
CAMPO remains as a single pro-
gramme, marketing supports become 
part of the ‘Programme to Prevent 
and Manage Risks’a

From 2011

a The target population/attended farmers and the instruments of PROCAMPO and marketing sup-
ports suffer no major changes
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 Unfortunately, this Law has not meant a change in the structure of public expendi-
ture to the rural sector. However, there is a recent successful concrete experience 
based on the application of the special federal programme of food security (PESA) 
mentioned earlier. The experience is for rural areas of Guerrero, one of the poor-
est states of Mexico. The programme adds to the beneficiaries of Oportunidades 
supports for productive purposes and access to financial services. A recent rigorous 
evaluation of the effects of the programme shows that the programme has reduced 
poverty and increased the nutrition levels and food production of its beneficiaries 
(Yunez-Naude et al. 2009).

We are convinced that increasing food prices in the contemporary global econo-
my offers an opportunity in Mexico to reform the agricultural reforms, by eliminat-
ing distorting subsidies to powerful basic crops farmers, by putting into practice 
competition laws, by adding to poverty-alleviating measures in rural productive 
programmes, and by putting into practice the LDRS (details in Taylor et al. 2007).

Based on the experience of Mexico, we propose that some of the challenges 
faced by governments in emerging countries to attend to poverty, inequality, and 
food security are the following: to know which rural households have the produc-
tive potential to make the transition to an increasingly globalised economy while 
designing effective policies to solve the problems of small-scale production and 
commercialisation (assisting the creation of co-operatives and/or associations, con-
tract farming, etc.); to enhance rural financial and land markets; and to invest in 
public goods.

Acknowledgement I wish to acknowledge the valuable comments of Dr. Pooja Sharma and Dr. 
Amit Shovon Ray to the early versions of the chapter and the financial support of the Indian Coun-
cil for Research on International Economic Relations, the Flora and William Hewlett Foundation 
and Mexico’s National Council of Science and Technology.

References

De Janvry A, Sadoulet E, Gordillo G (1995) NAFTA and Mexico’s maize producers. World Dev 
23(8):1349–1362

Dyer G, Dyer D (2003) Policy, politics and projections in Mexican agriculture, ninth agricultural 
and food policy information Workshop. Farm Foundation, Oak Brook. http://www.farmfoun-
dation.org/farmpolicy/dyer.pdf

Dyer G, Taylor JE, Boucher S (2006) Subsistence response to market shocks. Am J Agr Econ 
88(2):279–291

Economic Commission for Latin America (ECLA) (2006) México: crecimiento agropecuario, TL-
CAN, capital humano y gestión del riesgo. Mimeo, New York

Robles H (2010) Una visión de largo plazo: comparativo resultados del VII y VIII censo agrícola 
ganadero 1991–2007. In: Fox J, Haight L (eds) Subsidios para la desigualdad: las políticas 
públicas del maíz en México a partir del libre comercio. Woodrow Wilson International Center 
for Scholars, Washington, pp 185–193

Sadoulet E, de Janvry A, Davis B (2001) Cash transfer programs with income multipliers: PRO-
CAMPO in México. World Dev 29(6):1043–1056

Scott J (2010) Subsidios agrícolas en México ¿quién gana y cuanto? In: Fox J, Haight L (eds), Sub-
sidios para la desigualdad: las políticas públicas del maíz en México a partir del libre comercio. 
Woodrow Wilson International Center for Scholars, Washington, pp 73–127



6 Agriculture, Food Security and Livelihoods of the Mexican Population … 151

Sumner DA, Balagtas JV (2007) Economic analysis of the ingreso objetivo program in Mexico. 
Final Report for the project ‘Políticas y Gasto Público Federal en el Sector Rural en México’, 
Inter-American Development Bank, 13 August, pp 1–55

Taylor JE, Yúnez-Naude A, González A (2007) Estudios sobre políticas públicas para el sector 
rural en México’, Summary of Results, Final Report of the Project ‘Políticas y Gasto Público 
Federal en el Sector Rural en México’, Inter-American Development Bank, September

Taylor JE, Kagin J, Castelhano M, Yunez-Naude A (2011) Drivers of structural change and small-
holder efficiency in Mexican agriculture’, food and agricultural organization. Mimeo, Rome

Winters P, Davis B (2009) Designing a programme to support small holder agriculture in Mexico: 
lessons from PROCAMPO and Oportunidades. Dev Policy Rev 27(5):617–642

World Bank (2005) Mexico: a study of rural poverty. The World Bank, Washington
Yunez-Naude A (2003) The dismantling of CONASUPO, a Mexican state trader in agriculture. 

World Econ 26(1K):97–122
Yunez-Naude A (2010) Las políticas públicas al sector rural: el carácter de las reformas para el 

cambio estructural. http://publicaciones.colmex.mx/
Yunez-Naude A (2011) The effects of agricultural domestic and trade liberalization on food secu-

rity: lessons from Mexico, food and agricultural organization. Mimeo, Beijing
Yunez A, Barceinas F (2003) El TLCAN y la agricultura Mexicana. In: Sobarzo H, Cásares E (eds) 

Diez Años del TLCAN en México. Una Perspectiva Analítica (Lecturas vol 95). El Trimestre 
Económico, Mexico

Yunez-Naude A, Serrano V (2009) Liberalization of staple crops: lessons from the Mexican expe-
rience in Maize. Paper presented at the XXVII International Conference of Agricultural Eco-
nomics, Beijing, August

Yunez-Naude AJ, Mora Rivera F, Rivera J, Jaramillo L, Fierros I (2009) Evaluación externa del 
programa especial para la seguridad alimentaria (PESA)-Guerrero Sin Hambre. http://www.
colmex.mx/centros/cee/documentos/cee_2009.htm. Accessed Oct 2011

Yunez-Naude A, Mendez Navarro J, Arellano González J (2010) Cambios en el bienestar de 1990 
a 2005: un estudio espacial para México. Estud Económicos 25(2):363–406

Website

http://www.banxico.org.mx/SieInternet/consultarDirectorioInternetAction.do?accion=consultarC
uadro&idCuadro=CP173&sector=8&locale=es. Accessed Oct 2011

http://www.coneval.gob.mx. Accessed Oct 2011
http://www.nass.usda.gov/QuickStats/PullData_US.jsp. Accessed Oct 2011
http://www.das-ac.mx. Accessed Oct 2011
http://www.rlc.fao.org/prior/desrural/gasto. Accessed Oct 2011
http://www.siap.sagarpa.gob.mx/AnxInfo/. Accessed Oct 2011

http://www.colmex.mx/centros/cee/ documentos/cee_2009.htm
http://www.colmex.mx/centros/cee/ documentos/cee_2009.htm
http://www.banxico.org.mx/SieInternet/consultarDirectorioInternetAction.do?accion=consultarCuadro&idCuadro=CP173&sector=8&locale=es
http://www.banxico.org.mx/SieInternet/consultarDirectorioInternetAction.do?accion=consultarCuadro&idCuadro=CP173&sector=8&locale=es

	Part I
	Agriculture and Food Security
	Chapter 6
	Agriculture, Food Security and Livelihoods of the Mexican Population Under Market-Oriented Reforms
	6.1 Introduction
	6.2 Reforms and Expected Effects
	6.3 Tendencies: Agricultural Prices, Trade and Production, Food Dependency, Migration, Land Property Rights, Poverty and the Economy of Rural Households
	6.4 Structure of Crop Production and Changes: 1991–2007
	6.4.1 Structure and Evolution of Mexican Agricultural Production
	6.4.2 Crop Production by Farm Size
	6.4.3 Productivity and Efficiency in Agricultural Production of Rural Households

	6.5 Towards an Interpretation of the Changes in the Rural Economy of Mexico with Special Reference to Maize Production
	6.6 Final Remarks
	References







