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Impacts of NAFTA and internal agricultural reform in 
maize production in Mexico

NAFTA and domestic reforms
Expected impacts
The facts after 9 years of NAFTA  
Hypotheses to explain the trends

NAFTA and conservation of maize diversity in Mexico
Previous threats to maize in situ conservation
Increasing maize imports
The spread of maize transgenes

Prospects and recommendations



The reforms and NAFTA
NAFTA, part of the package to reform the 

agricultural sector of Mexico

• 1988-99. Process to abolish CONASUPO
• 1991…. Ejidal Reform (property rights on land)
• 1991… ASERCA (commercialization supports 

through indifference prices)
• 1994-2008. NAFTA, transitional period 
• 1993/4-2008. PROCAMPO (direct income transfers 

to the producers of basic crops) 
• 1995. Alliance for the Countryside (agricultural 

supports and Kilo por Kilo)
• 2002 … 

– Contigo (Alliance-Progresa for the poor)
– Blindage (reaction to the 2002 US Farm Bill)



Reforms and Maize
• 1994-2008. NAFTA

– Liberalization of maize seeds imports
– TRQs (2.5 millions of Tons. 1994) and over quota tariffs  

(215%) 
• 1995-99. CONASUPO 

– Elimination of maize producer price supports
– Abolishment of the tortilla subisdy
– Transfer of DICONSA to the Ministry for Social 

Development
• 1993/4-2008. PROCAMPO
• 1995 … ACERCA
• 1995…. Alliance for the Countryside (Kilo por

Kilo)
• 2002 … 

– Blindage



Expected impacts on Mexican maize

Increase in competition (specially from USA) 
Reduction of maize prices
Increase in maize imports from the USA
Raise in efficiency, productivity and elimination of 
non-competitive producers
Crop substitution: from maize to competitive crops
Sharp reduction of domestic maize supply 
Raise in rural out-migration

Reduction of genetic diversity of maize?



The facts after 10 years of NAFTA
Increase in maize imports
Raise in productivity (but only in irrigated 
lands)

However 
Change in maize imports has not suffered 
structural change
Domestic maize supply has not collapsed, 
and
Rural out-migration has not sharply 
increased



Maize. Imports and domestic production (annual averages)
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Maize Imports: 1991-2000
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Maize. Cropped areas (annual averages)
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Maize. Yields (annual averages) 
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Explanations (hypotheses)

Macroeconomic instability (sharp exchange rate 
movements)

Domestic policies 

Heterogeneity of maize producers
Commercial 

Irrigated 

Receiving the supports from ASERCA and ALLIANCE

Reacting to price changes

Subsistence (where maize diversity prevails) 
Rain-fed … 

Inelastic supply response to maize price changes?
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Rapid agricultural and other development is threatening 
the continued existence of these ancient plant populations.  
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Table 2 Number of maize varieties in communities across Mexico. 
      

 
 

(a) 
total 

number of 
varieties1 

(b) 
number of 
landraces1 

(c) 
number of 

local 
landraces  

(d) 
number of 

varieties per 
household1 

(e) 
(a)/(d)1 

      

Sierra  Santa Marta  
(Rice et al., 1998) 

30 24 - 5.8 5.2 

Cuzalapa  
(Louette & Smale, 1996) 

26 21 6 2.4 + 2.6 5.2 

Guanajuato  
(Aguirre et al., 2000) 

23-16  - - - 

Ocozocoautla  
(Brush et al., 1988) 

14  - 2.7 (1-5) 5.2 

V. Guerrero  
(Bellon & Taylor, 1993) 

15  - - - 

V. Guerrero  
(Bellon & Risop., 2001) 

20+ 11+ - - - 

Chalco-Amecameca  
(Perales, 1998) 

8 (3-7) 7 (3-6) - 1.6 (1-4) 5 

Valley of Cuautla  
(Perales, 1998) 

17 (4-13) 13 (0-10) - 1.4-1.8 (1-4) 9.4-12.1 

Naupan, SNP  
(Evangelista, 1998) 

6 6 - - - 

Nauzontla, SNP  
(Inzunza, 1988) 

6 6 6 1.3 4.6 

Sierra Zacapoaxtla, SNP  
(VanDusen, 2000) 

- - - 1.1 - 

Zoatecpan, SNP  
(this study) 

- - - 1.75 - 

Oaxaca  
(Bellon, 2001) 

11? - - 1.6 (?-2.1) 6.9? 

1. Range in parenthesis.  
Source: Dyer (2002). 
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“…economic development 
reduces the interest farmers 
have in growing diverse crop 
populations.  As agriculture 
intensifies and becomes 
commercialized, farmers tend 
to specialize in crops and 
varieties  they can sell in the 
market…”
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Robinson et al. 1993

Food corn -13.1 -19.3 -18.9-1.3





Maiz en  Mexico
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Nauzontla, Mexico
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Key et al. 2000



Dyer & Taylor 2002

“Con lo que me ahorro,
siembro otro poquito”











Dyer & Taylor, 2002
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Sinaloa Puebla





…the committee finds that the 
transgenic process presents no 
new categories of risk compared 
to conventional methods of crop 
improvement…

NRC 2003









One additional bulk grain sample (K1) was obtained from the local 
stores of the Mexican governmental agency Diconsa (formerly the





widespread.  This paper argues that these same conditions—farmers’ knowledge,
preferences, and farm management practices—that promoted and maintained maize
diversity in Mexico would be conducive to the diffusion of transgenes into maize
landraces if they were introduced in Mexico.  To assess the potential diffusion and 
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Table 2 Number of maize varieties in communities across Mexico. 
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“Conservation in situ is fraught with difficulties 
when man-made ecosystems are involved.  
Farms cannot simply be conserved in forest 
reserves or national parks.”

O.H. Frankel (1970)



ex situ conservation



“the interventions … required for the survival 
of landraces in agricultural landscapes would 
be too extensive to be considered”

IBPGR (1985)



“Contributions to the FAOs fund for genetic 
resource preservation have remained 
insignificant”

Frisvold y Condon (1998)



“If we can’t save all species, we need a 
ranking based on one or more criteria, from 
which we select the highest ranked for 
conservation”

G. Brown (1990)



“To many [...] biologists, it seems self-evident 
that genetic diversity has economic value […;] 
economists have been  more skeptical than 
biologists concerning the need to protect all 
forms of genetic diversity”

D. Gollin y M. Smale (1999)



in situ conservation



Table 3.  Proportion of farmers (%F) and of area (%) with locally recognized maize 
types, Amecameca and Cuautla Valleys, 1995. 
     
Maize type Ayapango Tlaltetelco Tecajec López 
 2400 masl 1700 masl 1400 masl 1200 masl 
 %F %A %F %A %F %A %F %A 
        
n (farmers and ha) 26 59.1 31 41.3 28 38.9 13 12.8 
        
Traditional varieties        
 White varieties        
   White 96 87      
   Cacahuacintle 8 1      
   Ancho   10 10 7 <1   
   Ancho-pozolero   68 55 7 <1   
   Delgado    21 14   
   Tehuacan    7 5 38 28 
   Tehuacanero    4 <1   
   Ancho morado    4 <1   
   Arroceño      8 1 
 Colored ‘criollos’        
   Blue chalqueño 38 9      
   Blue delgado   --  4 <1 8 1 
   Blue ancho   16 4 11 1   
   Blue (x e.occ.)    4 <1   
   Xitocle 4 <1      
   Red 4 <1 3 <1 4 <1 15 2 
   Rosa pozolero   3 <1     
   Yellow 8 3      
        
Modern varieties        
   Commercial hybrids    18 35 38 34 
   MV’s adv. gen. 4 <1 6 1 42 31 15 16 
   Costeño adv. gen.      15 19 
        
Special cases        
   ‘Acclimatize hybrid’   48 29     
   Commercial hybrid + 
landrace 

   7 9   

         
Colored ‘criollos’ in different communities are not the same type.  MV’s adv. gen. are advanced 
generations of modern varieties, several types.  Costeño adv. gen. are advance generations of costeño 
mejorado, an open pollinated cultivar. 

Perales et al. 2003
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Variedades     
tipos de maíz 

m.2   

¿Cuáles tipos de maíz sembró 
en ciclo 1? ¿Y en ciclo 2? 
¿Cuál es su nombre local? 

¿Tiene otro 
nombre 

variedad? - en 
lengua indígena,  
por ejemplo, o 

nombre 
comercial. 

variedad ciclo   
      
      
      
      
      
1. Tipos de maíz 1. Ciclo 1 1. Tipos de maíz 
  2. Ciclo 2   
      
      
      

 

          
origen de la semilla  

m.3     

La semilla de 
variedad que 
usaron uds. en 

ciclo, en el 2002, 
¿salió de su 

propia cosecha o 
la consiguieron 

con alguien más? 
4 

Si propia:  
 

¿Desde qué 
año ha 

guardado esta 
semilla sin 
pedirla a 

alguien más o 
comprarla? 4

La  última vez que 
consiguió la semilla 

con alguien más o que 
la compró, ¿fue con un 
familiar, un vecino, en 

DICONSA, en otra 
tienda o con quién o 

cómo? 4 

¿En comunidad
o dónde? 4 

¿Algun
vez ha

revuelt
esta 

semilla
con otra
4 

          
        � si  � no

        � si  � no

        � si  � no

        � si  � no

        � si  � no
1. Propia cosecha   1. Hogares/ vecinos 1. Comunidad   
2. Alguien mas   2. Tiendas 2. Otras   
3. Ambos   3. Intermediario     
    4. DICONSA     
    99.  Otro (esp.) 99. Otro (esp.)   
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Variedades     
tipos de maíz 

m.2   

¿Cuáles tipos de maíz sembró 
en ciclo 1? ¿Y en ciclo 2? 
¿Cuál es su nombre local? 

¿Tiene otro 
nombre 

variedad? - en 
lengua indígena,  
por ejemplo, o 

nombre 
comercial. 

variedad ciclo   
      
      
      
      
      
1. Tipos de maíz 1. Ciclo 1 1. Tipos de maíz 
  2. Ciclo 2   
      
      
      

 

        Colecta   
destino de la semilla   

m.4 m.5 Si ha dado, vendido o intercamb. semilla: m.6   

En los últimos 5 
años, ¿ha 
vendido, 

regalado o 
intercambiado 

Ud. esta semilla 
con otra persona 
para sembrar? 
4 

En los 
últimos 5 
años, ¿A 
cuántas 
personas  

les ha dado 
Ud. esta 

semilla? 4 

¿Cuántas de 
estas 

personas son 
de fuera de 
comunidad? 
4 

¿Dio o vendió 
Ud. de esta 

semilla a otra 
persona para 
sembrar en el 

2002? 4 

¿Tiene Ud. 5 
mazorcas de 

variedad, 
buenas para 
siembra, que 
me venda? g Númer

           

� si  � no       � si  � no  Num. Comu

� si  � no       � si  � no  Num. Comu

� si  � no       � si  � no  Num. Comu

� si  � no       � si  � no  Num. Comu

� si  � no       � si  � no  Num. Comu
1. Vendió     1. Vendió    
2. Regaló     2. Regaló    
3. Intercambió     3. Intercambió    
0. Ninguno     0. Ninguno    
99. Otro (esp.)     99. Otro (esp.)    
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Variedades     
tipos de maíz 

m.2   

¿Cuáles tipos de maíz sembró 
en ciclo 1? ¿Y en ciclo 2? 
¿Cuál es su nombre local? 

¿Tiene otro 
nombre 

variedad? - en 
lengua indígena,  
por ejemplo, o 

nombre 
comercial. 

variedad ciclo   
      
      
      
      
      
1. Tipos de maíz 1. Ciclo 1 1. Tipos de maíz 
  2. Ciclo 2   
      
      
      

 

Colecta   
    

m.6   

¿Tiene Ud. 5 
mazorcas de 

variedad, 
buenas para 
siembra, que 
me venda? g Número de colecta 
    

� si  � no  Num. Comunidad  -             - 1

� si  � no  Num. Comunidad  -             - 2

� si  � no  Num. Comunidad  -             - 3

� si  � no  Num. Comunidad  -             - 4

� si  � no  Num. Comunidad  -             - 5
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