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Abstract: The profound worldwide transformations in the agricultural sector in the second half of the XX 
century have generated an enormous academic interest. The panorama among world regions is 
remarkable due to the differences between developed and developing regions. The first ones obtained 
relevant increases in agricultural labour productivity, thanks to increases in land-labour ratios. On the 
other hand, the developing regions increased their production highly, but labour productivity grew less 
than in the developed countries. Land productivity was crucial explaining the production growth in the 
developing regions. The case of Latin America is striking because its trajectory is relatively close to the 
developed regions; despite it is a developing region. Furthermore, the agricultural sector has been very 
important in the development processes of Latin American countries in the last decades. Its results can 
be explained by either proximate or fundamental causes of economic growth. […] In this paper, we want 
to estimate the determinants of the production and labour productivity in Latin American countries since 
1950 and to analyse the existence of a pattern in the evolution of the agricultural sector in these countries. 
For that purpose, we will divide the labour productivity in the land productivity and in the land-labour 
ratios, and besides, in the Total Factor Productivity and the input endowments. We have built for this 
objective a database, mainly from FAOSTAT and FAO production yearbooks since 1950. This database 
includes the main macro-magnitudes of the agricultural sector in ten Latin American countries. Our 
preliminary results show firstly, that the strong differences among Latin American agricultures don’t allow 
talking about a unique Latin American pattern of agricultural growth. However, we can deduce different 
ways of agricultural transformation. In Latin America as a whole, the labour productivity was the main 
determinant to explain the agricultural output growth. In this group of countries, the importance of the 
land productivity and the factor endowment per worker was determinant describing the agricultural 
labour productivity growth.  
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1. Introduction 

Several transformations maintain an interest in the study of agricultural sector. One of them is 
the evolution of agricultural production and productivity which have received considerable 
attention because of its importance to feed a larger world population. The causes of the sharp 
increase in agricultural production and productivity, and the great regional differences in these 
increases, have been one of the themes which, from an economic perspective, have gathered 
greatest attention.  

Following the Second World War agricultural production grew more quickly than the world 
population, thereby generating simultaneously situations of excess supply in some world regions 
and of food insufficiency or even hunger in others (Federico, 2005). This growth of production 
is explained in large part by technical change, which while very deep-rooted, has been very 
unequal from a geographical point of view. The Green Revolution, initiated in the 1940s in 
Mexico, and transferred from there later to many other zones of the world, has played an 
important role in the increase of production. 

In the second half of the twentieth century, world agriculture underwent profound 
transformations. Some of these came from better techniques, such as the massive use of 
chemical fertilisers, self-propelled agricultural machinery or the genetic selection and 
hybridisation of seeds. Latin America was not removed from them. There were changes in the 
technology employed, but modifications to the agricultural policies implemented by each 
country also took place, and similarly to their trade and regional integration policies, which 
created different systems of incentives to agricultural activity. The distinct adoption of these 
transformations, both technical and institutional, meant important differences in the 
agricultural development of the various countries.  

The enormous regional variation in the growth of agricultural production and productivity has 
generated notable interest and in recent years a considerable number of studies have attempted 
to establish certain taxonomy of these experiences of agricultural growth. 

Given this context, the aim of the present study is to analyse the case of Latin America. We wish 
to determine if there exists a single Latin American pattern or whether in fact the enormous 
differences within this region require us to speak of various paths of agricultural growth. For 
that purpose, we have analysed the determinants of agricultural production and productivity in 
ten Latin American countries in the second half of the twentieth century . We analyse the 
production like a relation between the evolution of labour endowment and labour productivity. 
We explain labour productivity through land-labour ratio and land productivity or the Total 
Factor Productivity and factor endowment per worker. 

Our analysis of the situation of Latin America in the world panorama shows that despite the 
region is characterized by those typical conditions of agricultural sector in the developing 
countries, Latin America shows a trend to  the pattern of the developed regions.  

Our results about Latin American countries show that the differences among these countries are 
very strong to establish a unique pattern for this region, especially to establish an explanation 
of labour productivity growth with the land-labour ratio and land productivity. Despite that, 
there are certain trends in common in the second half of the twentieth century, such as the 
growing importance of the labour productivity to explain the agricultural production, while the 
labour endowment lost relevance. Other found trend is the increasing weight of the TFP to 
explain the agricultural labour productivity, while factor endowment per worker accounts less 
along the period. 
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A section explaining the situation of Latin American agriculture in the world context follows to 
this introduction (section 2). Then, we continue with two sections analysing the sources of 
agricultural production (section 3) and of labour productivity (section 4) in Latin American 
countries. In addition, we want to identify in these sources the existence of a unique Latin 
American pattern. Finally, we conclude in section 5. 

2. Latin American agriculture in the world context  

We want to observe in this section the situation of the Latin American region in the agricultural 
world panorama, in terms of production and labour productivity. Then, we want to clarify the 
main determinants of these two variables.  

If we examine in first place the variation in agricultural production, we can observe that its 
growth was far greater in the developing regions than in the developed countries (Table 1). Thus, 
in the former their increase in absolute terms normally exceeded 200% between 1965 and 2005, 
while in the developed countries this was no greater than 100%, and normally less. In this 
context, the growth of Latin America fits perfectly with the model of developing countries. 

Table 1. Logarithmic growth rates of output, labour and labour productivity. 

 
Agricultural 
production 

Labour 
endowment 

Labour 
productivity 

Eastern Europe 0.52 -2.83 3.35 

Western Europe 0.98 -3.25 4.23 

North America 1.71 -1.45 3.16 

Latin America 2.98 0.41 2.57 

AUS+NZL 1.66 0.22 1.45 

Southern  Asia (Central and East) 3.05 1.43 1.61 

China, mainland 4.32 1.93 2.38 

Japan 0.61 -4.73 5.33 

Middle East and North Africa 3.08 0.34 2.75 

Sub-Saharan Africa 2.67 1.81 0.86 

Source: FAO (1948-2004) and FAOSTAT (2014) 

How were these increases in production achieved? We have taken into account this equation:  

y = y/l + l        (1) 

where y, y/l and l is the logarithmic growth of output, labour productivity and labour workforce, 

respectively. 

 

Figure 1. Determinants of output growth. 
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Source: FAO (1948-2004) and FAOSTAT (2014) 

Table 1 and Figure 1 shows that the decrease in the agricultural labour endowment in the 
developed regions, with the exception of the slight increase in Australia and New Zealand. The 
continuous structural change in these economies played a fundamental role in this decrease. On 
the other hand, the labour endowment in the developing regions grew, although the diversity 
in these reductions of workforce was also remarkable. The case of Latin America or of the Middle 
East and North Africa decreased less than the Sub-Saharan Africa, China or Southern Asia.  

Besides, all the world regions augmented their agricultural labour productivity, but the 
differences among these regions were significant. The highest growths occurred in the 
developed regions, meanwhile in the developing regions the increments were more modest, 
although also remarkable.   

The explanation of agricultural labour productivity is fundamental itself to understand the 
agricultural sector evolution. For this, we have also analysed the determinants of this variable, 
following the identity used of Hayami and Ruttan (1985): 

y/l=y/a+a/l         (2) 

where y, a and l are the agricultural output, land and labour, respectively. The first terms 
represents the logarithmic growth of agricultural labour productivity (y/l), which can be 
interpreted as proportional to land productivity (y/a), in accordance with the land/labour ratio 
(a/l) 

 

Table 2. World Agricultural Production and Productivities, 1965-2005 

Labour productivity (Y/L) 1965 1970 1975 1980 1985 1990 1995 2000 2005 
Growth Rate 

(%) 

Eastern Europe 1,664 1,870 2,312 3,135 3,694 4,059 4,191 5,004 6,365 3.35 

Western Europe 5,347 7,719 10,001 11,905 14,510 17,258 20,593 25,411 29,034 4.23 

North America 19,974 31,122 42,842 33,119 36,372 40,202 50,709 59,474 70,666 3.16 
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Latin America 1,993 2,333 2,562 2,735 3,042 3,433 3,909 4,586 5,572 2.57 

AUS+NZL 28,794 33,161 38,048 36,875 38,110 38,556 44,393 54,082 51,339 1.45 

Southern  Asia (Central and East) 447 489 522 556 614 664 731 786 853 1.61 

China, mainland 316 315 360 312 376 416 540 677 819 2.38 

Japan 1,051 1,531 2,038 3,082 3,749 4,333 5,344 6,696 8,872 5.33 

Middle East and North Africa 1,103 1,284 1,457 1,741 1,929 2,148 2,513 2,817 3,308 2.75 

Sub-Saharan Africa 537 620 621 604 597 650 663 694 757 0.86 

           

Land productivity (Y/A)           

Eastern Europe 760 845 996 1,073 1,157 1,141 969 997 1,126 0.98 

Western Europe 1,363 1,550 1,752 1,952 2,079 2,129 2,195 2,335 2,344 1.36 

North America 487 499 577 650 678 707 810 903 1,009 1.82 

Latin America 675 697 743 847 932 994 1,070 1,248 1,359 1.75 

AUS+NZL 416 415 443 464 469 488 667 681 647 1.10 

Southern  Asia (Central and East) 419 483 534 619 732 838 984 1,097 1,232 2.69 

China, mainland 705 821 968 1,175 1,285 1,529 2,075 2,623 3,295 3.85 

Japan 2,306 2,772 3,114 3,472 3,778 3,813 3,832 3,760 3,761 1.22 

Middle East and North Africa 392 450 514 599 705 805 912 1,078 1,232 2.86 

Sub-Saharan Africa 294 334 368 404 417 477 504 568 642 1.95 

           

Land-Labour ratio (A/L)           

Eastern Europe 2.19 2.21 2.32 2.92 3.19 3.56 4.32 5.02 5.65 2.37 

Western Europe 3.92 4.98 5.71 6.10 6.98 8.11 9.38 10.88 12.38 2.87 

North America 40.97 62.39 74.26 50.96 53.63 56.85 62.64 65.88 70.03 1.34 

Latin America 2.95 3.35 3.45 3.23 3.26 3.45 3.65 3.68 4.10 0.82 

AUS+NZL 69.21 79.97 85.84 79.52 81.23 79.09 66.55 79.40 79.35 0.34 

Southern  Asia (Central and East) 1.07 1.01 0.98 0.90 0.84 0.79 0.74 0.72 0.69 -1.08 

China, mainland 0.45 0.38 0.37 0.27 0.29 0.27 0.26 0.26 0.25 -1.47 

Japan 0.46 0.55 0.65 0.89 0.99 1.14 1.39 1.78 2.36 4.11 

Middle East and North Africa 2.81 2.85 2.83 2.90 2.74 2.67 2.75 2.61 2.69 -0.11 

Sub-Saharan Africa 1.82 1.86 1.69 1.49 1.43 1.36 1.31 1.22 1.18 -1.09 

Source: FAO (1948-2004) and FAOSTAT (2014) 

Worldwide data show clearly that there were highly varied increases in the inputs employed in 
different regions (there were even decreases, as in Europe with labour), but in all the regions of 
the world there were sharp increases in productivity, whether from labour or the land or, most 
commonly, simultaneously from both. Table 2 and figures 2 and 3 show the diversity of 
experiences, if we take into account the starting levels and the increase in productivity of land 
and labour.  

 

 

 

 

Figure 2. Land and labour productivities (world regions) 
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Source: The same as in Table 1 

Figure 3. Determinants of agricultural labour productivity in the world regions. 

 

Source: The same as in Table 1 

Thus, there are two very different models of agricultural pattern: on the one hand, in the 
developed countries, there was a great increase in labour productivity, due both to increases in 
the productivity of the land and in the land-labour ratio. In this group of regions there were a 
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moderate increase of production and strong gains in productivity due to both biological 
improvements and a strong increase in mechanisation, and to decreases in the absolute 
numbers of the agricultural labour force.  

On the other hand, in developing countries, production grew much more, although the role of 
labour productivity was considerably lower and was based on increases in the productivity of 
land normally greater than those of the developed countries, while the land-labour ratio 
worsened. This growth based on a sharp increase in the productivity of land, due to 
mechanisation played a minor role due to the strong demographic pressure these countries 
underwent, which meant increases in the absolute number of agricultural workers in all of them 
(although their percentage with regard to the total active population decreased).  

Where can Latin America be placed between these two models? It can be said that it is a peculiar 
case, since it shares characteristics with both and appears to be located in an intermediate 
situation, starting from that typical of developing countries it appears to converge towards that 
of the developed countries. Its growth of production is similar to that of the developing 
countries, but its growth of labour productivity has been based as much on an increase in land 
productivity as in the land-labour ratio. In fact, it is the only region of the developing world in 
which in recent years the number of agricultural workforce has already begun to decrease. 
Furthermore, Latin America was the developing region where the land-labour ratio played the 
most important role. The evolution of the agricultural labour force in Latin America therefore 
contrasts with the trajectory followed by the developed countries, with very important falls, but 
also with the developing countries of Asia and Africa, with very strong increases. 

However, an aggregate analysis is difficult to show the differences among Latin American 
countries. Latin America is very diverse from the geographical, climatic, social, economic or 
institutional point of view. As Solbrig (2006, p. 535) stated, within Latin America “diversity was 
and continues to be a characteristic of the agriculture of this vast region, a result of the variety 
of climates, topography, history, and societies”. We believe, consequently, that a serious 
understanding of the growth of agricultural production and productivity requires consideration 
of the experiences of the diverse countries, to attempt to determine to what extent there exists 
a sole Latin American pattern, or whether the aggregate result mentioned conceals highly 
diverse trajectories. 

 

3. The sources of agricultural production in Latin America 

In this section, we analyse the agricultural production sources in Latin American countries, 
following the equation (1) used to explain these variables in the world regions.  

Firstly, as we presented in the previous section, we want to explain the sources of agricultural 
production, based on the increases in labour productivity and in labour endowment. Table 3 and 
Figure A.1 shows the logarithmic growth rates of agricultural production, labour productivity 
and labour endowment in the whole period (1950-2008), but also in the subperiods used in 
Martín-Retortillo et al. (2015). 

 

 

 

Table 3. Growth rates of agricultural production, agricultural labour productivity and labour 
endowment.  
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 Output 
Agricultural labour 

productivity 
Labour Endowment 

 
1950-
1973 

1973-
1993 

1993-
2008 

1950-
2008 

1950-
1973 

1973-
1993 

1993-
2008 

1950-
2008 

1950-
1973 

1973-
1993 

1993-
2008 

1950-
2008 

Argentina 0.69 1.56 2.96 1.57 1.18 1.54 3.11 1.80 -0.50 0.02 -0.15 -0.23 

Brazil 3.99 3.50 4.32 3.91 2.33 3.66 5.58 3.63 1.66 -0.16 -1.26 0.28 

Chile 1.28 3.47 2.60 2.37 0.89 1.89 2.63 1.68 0.39 1.58 -0.03 0.69 

Colombia 2.47 2.84 2.20 2.53 1.02 1.65 2.10 1.52 1.45 1.19 0.11 1.02 

Honduras 3.50 2.37 3.16 3.02 3.34 1.23 3.45 2.64 0.15 1.14 -0.29 0.38 

Mexico 5.03 2.61 2.59 3.57 3.45 1.45 3.11 2.67 1.58 1.16 -0.52 0.89 

Panamá 3.27 2.32 3.34 2.96 1.43 1.12 3.44 1.84 1.85 1.18 -0.10 1.11 

Perú 2.11 1.34 5.45 2.71 0.74 -0.96 4.04 1.01 1.37 2.30 1.41 1.70 

Uruguay 0.35 1.25 2.68 1.27 1.18 0.81 2.96 1.51 -0.84 0.46 -0.28 -0.25 

Venezuela 4.27 2.87 2.64 3.36 3.99 2.26 3.51 3.27 0.28 0.61 -0.87 0.10 

LA 2.83 2.71 3.41 2.94 1.48 2.12 3.93 2.33 1.35 0.59 -0.51 0.61 

Source: Author’s elaboration, from FAOSTAT (2012) and FAO (1948-2004). 
 

In the case of the whole period, 1950-2008, the labour productivity was determinant to 
understand the growth of agricultural production (with a contribution of approximately 80 per 
cent), although the increase in the workforce had a minor role, but also relevant, especially in 
Peru, Colombia and Panama (63, 40 and 38 per cent, respectively). The exceptions of this Latin 
American pattern in the whole period were Argentina and Uruguay. These countries reduced 
their labour force throughout the second half of the twentieth century, and therefore their 
labour productivity growths explained the output growth. 

In the first subperiod the labour endowment and the agricultural labour productivity had almost 
equal importance explaining the agricultural output growth (48 and 52 per cent, respectively). 
Between 1950 to 1973, it was the period when the labour force growth had the greatest role 
along the second half of the twentieth century. This increase of labour workforce coincides with 
a massive incorporation of agricultural machinery and chemical products, which produced a 
strong growth of agricultural production and labour productivity.  

The labour endowment reduced its role to explain the output growth (22 per cent) in the 
subperiod characterised by the oil crisis and the lost decade (1973-1993), meanwhile the 
agricultural labour productivity gained importance in this explanation (78 per cent). However, 
these two decades had a great diversity in the Latin American countries, probably for the 
different effects of the oil crisis and its consequences. This great diversity is shown in several 
countries the labour force reduced its growth compared with the first subperiod, like in Brazil, 
Colombia or Mexico, but in others augmented like in Argentina, Peru, Uruguay or Venezuela. On 
the other hand, the labour productivity growth had also different trends, depending on the 
selected country.  

The panorama after the beginnings of the nineties was different compared with the four 
decades analysed previously. There was a general Latin American pattern after 1993, in which 
the labour productivity growth explained the production growth in all the countries and its 
growth was (with small exceptions) the highest in the second half of the twentieth century. 
Besides, labour endowment was reduced in the majority of countries, with the exception of Peru 
and Colombia. This change of trends coincides with the structural reforms to commercial 
integration and with the highest growth of agricultural production. The incorporation to the 
international markets after the lost decade (of the 1980s) of Latin American countries, in which 
primary and agricultural products played a remarkable role, was fundamental to understand the 
development process in this region. This process was, especially from the beginning of the 21st 
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century, a response to the dynamic demand of commodities resulting from the arising of 
emergent economies (with China at the head of the expansion). 

4. Explaining the agricultural labour productivity in Latin America 

We analyse in this section the agricultural labour productivity sources through the equation 2 of 
the section of the world regions. Besides, we add other equation to analyse the sources of the 
labour productivity, depending on the Total Factor Productivity and factor endowment per 
worker. It is possible to take a step forward and analyse the behaviour of the labour productivity 
and thereby attempt to see if it is possible to characterise a Latin American model of agricultural 
change.  

Table 4 shows the levels of agricultural labour productivity (production per worker), land 
productivity (production per hectare) and land-labour ratios (hectares per worker). The 
dispersion of the levels of labour productivity among the Latin American countries has been 
enormously high throughout the second half of the 20th century . Argentina and Uruguay had 
by 1950 very high levels compared to the remaining countries, while Chile, Venezuela and 
Panama were located at intermediate levels, somewhat above the average for the region, while 
all the others were clearly below. The evolution of labour productivity in the second half of the 
20th century consolidated the advantage of the countries with high productivity (Argentina, 
Uruguay and Venezuela). On the other hand the case of Brazil is notable, which most increased 
its labour productivity, at an annual rate of 3.7%, meaning that it ceased to be one of the 
countries of lowest productivity to become located above the regional average.  

Table 4. Labour and Land Productivity and Land-Labour Ratios 

 
Production ($ 2004-2006 prices) 

per worker 
Production ($2004-2006 

prices) per hectare 
Hectares per worker 

 1950 1973 1993 2008 1950 1973 1993 2008 1950 1973 1993 2008 

Argentina 7,510 9,858 13,40

2 

21,372 717 530 695 920 10 19 19 23 

Brazil 836 1,428 2,971 6,861 411 454 698 1,163 2 3 4 6 

Chile 2,263 2,774 4,044 5,995 385 459 1,507 3,370 6 6 3 2 

Colombia 1,509 1,906 2,652 3,633 1,221 1,035 1,922 3,736 1 2 1 1 

Honduras 708 1,528 1,953 3,276 504 536 700 1,525 1 3 3 2 

Mexico 925 2,044 2,732 4,356 224 602 889 1,276 4 3 3 3 

Panama 1,761 2,445 3,061 5,130 1,059 906 1,184 1,860 2 3 3 3 

Peru 964 1,142 942 1,727 820 671 687 1,422 1 2 1 1 

Uruguay 5,612 7,362 8,648 13,483 836 919 1,273 1,519 7 8 7 9 

Venezuela 2,209 5,528 8,694 14,712 582 1,191 2,194 3,256 4 5 4 5 

Latin 
America 

1,554 2,185 3,336 6,012 487 565 842 1,284 3 4 4 5 

Triennial averages for the production. 
Source: Author’s elaboration, from FAOSTAT (2012) and FAO (1948-2004). 

In the case of land productivity, differences among countries, although important, were fewer 
than in the case of labour productivity. Colombia was the leader in 1950 and maintained this 
position in the end of the period when the differences among countries reduced. The leaders in 
terms of growth were Chile (775%), Mexico (470%) and Venezuela (459%) and the worst 
performance corresponded to Argentina (with a growth rate of only 28%).   

This table 4 also shows that the countries with greater land-labour ratios have higher levels of 
agricultural labour productivity and scanty land productivity. The differences among Latin 
American countries are remarkable, especially between Argentina and Uruguay and the rest of 
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the region. These two countries, as we have seen, just had a very high level of labour productivity 
in the mid-century. 

But, it would be interesting to observe also the sources of this variable, following the equation 
2, used in the previous section, to explain the agricultural labour productivity. To this objective, 
we can see in Table 5 the logarithmic growth rates of these three variables.  

In the case of agricultural labour productivity, the growth was notable throughout the second 
half of the 20th century and the early years of the 21st century, with an annual rate of increase 
of 2.3%. Land productivity also increased in this period, although it did so at a rate lower than 
that of labour productivity (1.68%). Land-labour ratio increased only 0.66% throughout the 
entire period. In that way, we can explain the labour productivity growth thanks to the increases 
in land productivity, as in the rest of developing regions, but the land-labour ratio accounts 
almost 30% of the explanation of this growth.  

 

Table 5. Growth rates of agricultural labour and land productivity and land-labour ratio. 

 Labour Productivity Land Productivity Land-Labour Ratio 

 
1950-
1973 

1973-
1993 

1993-
2008 

1950-
2008 

1950-
1973 

1973-
1993 

1993-
2008 

1950-
2008 

1950-
1973 

1973-
1993 

1993-
2008 

1950-
2008 

Argentina 1.18 1.54 3.11 1.80 -1.31 1.36 1.87 0.43 2.49 0.18 1.24 1.37 

Brazil 2.33 3.66 5.58 3.63 0.43 2.15 3.40 1.79 1.90 1.51 2.18 1.84 

Chile 0.89 1.89 2.63 1.68 0.76 5.94 5.36 3.74 0.13 -4.06 -2.74 -2.06 

Colombia 1.02 1.65 2.10 1.52 -0.72 3.10 4.43 1.93 1.74 -1.45 -2.33 -0.41 

Honduras 3.34 1.23 3.45 2.64 0.27 1.33 5.19 1.91 3.08 -0.11 -1.74 0.73 

Mexico 3.45 1.45 3.11 2.67 4.30 1.95 2.41 3.00 -0.85 -0.50 0.70 -0.33 

Panamá 1.43 1.12 3.44 1.84 -0.68 1.34 3.01 0.97 2.10 -0.21 0.43 0.87 

Perú 0.74 -0.96 4.04 1.01 -0.87 0.12 4.85 0.95 1.61 -1.08 -0.81 0.06 

Uruguay 1.18 0.81 2.96 1.51 0.41 1.63 1.18 1.03 0.77 -0.82 1.78 0.48 

Venezuela 3.99 2.26 3.51 3.27 3.11 3.05 2.63 2.97 0.88 -0.79 0.88 0.30 

LA 1.48 2.12 3.93 2.33 0.65 2.00 2.81 1.67 0.83 0.12 1.11 0.66 

Source: Author’s elaboration, from FAOSTAT (2012) and FAO (1948-2004). 

These trends of these two types of productivity and the land-labour ratio can be put in a graph 
(Figure 4) to clarify the different patterns among Latin American countries in the second half of 
the 20th  century. This graph depicts the relationship between labour productivity (left-hand 
axis) and land productivity (horizontal axis) for the ten countries and Latin America as a whole. 
If we compare the levels and variation of the two types of productivity, it can be observed that 
the countries which had the highest levels of labour productivity towards 1950 did not have 
especially high levels of land productivity. This was the norm throughout the period and, in fact, 
in some cases the correlation was negative (as in 1950 and 2008). In turn, and as was to be 
expected, the positive relationship between the two types of productivity is narrow for the 
countries considered individually (with linear coefficients of between 0.90 and 1), although with 
different characteristics.  
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Figure 4. Agricultural labour productivity vs. Agricultural land productivity 

 

Source: Author’s elaboration, from FAOSTAT (2012) and FAO (1948-2004). 

Comparison with the line of Latin America (the darkest) permits two patterns to be visualized. 
Above the adjustment line are located the countries in which the land-labour coefficient is 
greater; that is to say, those economies in which the use of land is relatively more intense than 
that of the productive factor of land (where more land per unit of labour is used). There are two 
countries which clearly display that characteristic –Argentina and Uruguay–, one which tends to 
be oriented in that direction –Brazil– and another which abandons that group –Chile. The 
remaining countries have a pattern based on the more intensive use of labour. The figure shows 
that the differences are more important in the levels of labour productivity than in land 
productivity. 

We want, now, as we have done in the previous section, to explain the determinants of the 
labour productivity in different subperiods.  

In the first two decades of the second half of the 20th century, land-labour ratio growth was 
fundamental to understand the growth of labour productivity (grew at 1.5%), especially in 
Argentina, Brazil, Colombia, Panama and Honduras. One explanation of these trends is based on 
the strong increase of the land used in Latin America (2.2% annually in this subperiod), which 
reduced in some countries the possible increase in land productivity provoked by the technical 
change and also rose the land-labour ratio (Martín-Retortillo et al. 2015). There are three 
countries, which are Chile, Mexico and Venezuela, that follow in this subperiod a different path 
of the whole Latin America. The development of the green revolution could be determinant to 
understand the great importance of the land productivity in certain countries like Mexico in this 
subperiod.  

Argentina

Brazil
Chile 

ColombiaHonduras

Mexico

Peru

Uruguay
Venezuela

LA

500

1 000

2 000

4 000

8 000

16 000

200 400 800 1 600 3 200

A
gr

ic
u

lt
u

ra
l L

ab
o

u
r 

P
ro

d
u

ct
iv

it
y

Agricultural Land Productivity

Argentina

Brazil

Chile

Colombia

Honduras

Mexico

Panama

Peru

Uruguay

Venezuela

LA



Old and New Worlds: the Global Challenges of Rural History | International Conference, Lisbon, ISCTE-IUL, 27-30 January 2016 

 
12 

The situation of the Latin American agricultures changed in the subperiod characterized by the 
oil crisis and the lost decade (1973-1993). Land productivity became the fundamental source of 
agricultural labour productivity growth (almost 95% of labour productivity growth is explained 
by land productivity). That is to say, not only did the use of land increase in Latin America but 
also it was increasingly productive, given the intensification of its use (Solbrig, 2006). The land-
labour ratio in all the Latin American countries in this subperiod, except Brazil, decreased or 
increased slightly. The Brazilian case is striking because it did not follow the general path, due 
to the more than 40% of the labour productivity growth was for the land-labour ratio increases.  

The land-labour ratio recovered after 1993 part of the lost importance in the previous subperiod 
(28% of the labour productivity growth is due to this ratio growth). In that way, land productivity 
is determinant to understand the labour productivity, as the rest of developing world regions . 
Two patterns divided the Latin American agricultures in this subperiod: on the one hand, 
countries, like Chile, Colombia, Honduras and Peru, decreased their land-labour ratio and land 
productivity is the unique variable that increases the labour productivity. In the case of Chile, 
this decrease (almost 3%) denoted an increasing intensity of the labour factor. 

On the other hand, land-labour ratios in countries like Argentina, Brazil or Uruguay increased 
representing a great part of the labour productivity (39% for Argentina and Brazil and 60% for 
Uruguay). The Brazilian increase (more than 2%) has involved in a process typical of an economy 
which even in the course of the second half of the 20th century could be considered as having 
an open frontier.  At the end of the 1980s, Brazil promoted a political strategy of extension of 
the free market, with the elimination of taxes on exports and price control mechanisms, which 
confronted agriculture with new challenges.  

To finish this section, we can also explain the labour productivity growth. For this aim, we have 
followed the decomposition derived from the production function, through the Total Factor 
Productivity and the factor endowment per worker, namely in terms of efficiency and 
accumulation, following this equation: 

y/l=tfp+f                                                                                                  (3) 

where y is the output, l the labour, tfp is the Total Factor Productivity (TFP henceforth) and f is 
the factor endowment per worker, namely, the land and capital per worker. For this 
decomposition, we have used the TFP estimations calculated in Martín-Retortillo et al. (2015) 
and f is calculated as a residual: f = y/l – tfp. Table 6 shows the growth rates of these sources, 
namely the TFP and the factor endowment per worker.  

The main source of the agricultural labour productivity in the whole period (1950-2008) in Latin 
American countries was the improvement of the efficiency (TFP growth), especially with the 
Brazilian shares . The strong incorporation of innovations to the agricultural sector has permitted 
this importance and produced an intensive growth of agricultural outcome, such as the self-
propelled machines, chemical products and the hybridization and selection of seeds (Federico 
2005).  

 

 

 

 

Table 6. Growth rates of Total Factor Productivity and factor endowment per worker 

 1950-2008 1950-1973 1973-1993 1993-2008 
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Total 
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Productivi
ty 
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Endowme
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Worker 

Total 
Factor 

Productivi
ty 
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Endowm
ent per 
Worker 

Total 
Factor 

Productivit
y 

Factor 
Endowm
ent per 
Worker 

Total 
Factor 

Producti
vity 

Factor 
Endowm
ent per 
Worker 

Argentina -0.04 1.95 -0.71 2.41 0.07 1.35 0.84 2.01 

Brazil 1.90 1.79 0.83 1.75 1.89 1.71 3.56 1.98 

Chile 1.51 0.26 0.61 0.69 1.87 -0.34 2.41 0.39 

Colombia 1.19 0.35 0.11 1.17 1.54 -0.11 2.39 -0.32 

Honduras 0.98 1.68 0.04 3.30 0.70 0.59 2.80 0.65 

Mexico 1.99 0.79 3.01 0.76 0.19 1.28 2.84 0.18 

Panama 1.26 0.62 -0.04 1.63 1.11 0.01 3.46 -0.16 

Peru 1.13 -0.13 -0.36 1.15 0.97 -1.51 3.61 -0.24 

Uruguay 0.23 1.15 -0.84 1.88 0.43 0.30 1.61 1.16 

Venezuela 2.22 1.14 2.56 1.62 1.67 0.67 2.42 1.03 

AL BRA 1.43 0.97 0.74 1.05 1.26 0.80 2.72 1.10 

AL MEX 1.04 1.36 0.26 1.53 0.69 1.37 2.72 1.10 

AL ARG 0.93 1.47 -0.01 1.80 0.83 1.23 2.50 1.32 

 
Source: Author’s elaboration, from FAOSTAT (2012) and FAO (1948-2004). 

Despite this importance of efficiency gains in the whole region, there are some exceptions in 
which the sources of accumulation were fundamental to understand the agricultural labour 
productivity growth. These main exceptions are Argentina and Uruguay . These two countries 
obtained slight increases in TFP and the main source of agricultural labour productivity was the 
factor endowment per worker. The strong increases in the land, especially in Argentina, the 
maintenance or the reduction of the workforce and the incorporation of capital inputs could 
explain these exceptions.  

But, it is really more interesting to observe these sources throughout the subperiods that we 
have used previously. This analysis with these subperiods allows us to understand the 
differences in the trends of the sources of Latin American agriculture. 

The first period was dominated by the importance of the accumulation of inputs in the 
agricultural sector. This accumulation was predominant thanks to the strong incorporation to 
the production process of agricultural machinery, chemical products and land. This 
incorporation was higher than the growth of the labour, producing the increase in the ratio of 
factor endowment per worker.  

Despite this general trend, Mexico and Venezuela did not follow the Latin American pattern in 
this subperiod. In these countries, between 1950 and 1973, the TFP was the main source to 
explain the agricultural labour productivity. In the case of Mexico, the development of the Green 
Revolution in this period could affect strongly to the growth of TFP .  

In the intermediate subperiod, 1973-1993, the TFP growth was higher and the factor 
endowment per worker lost importance explaining the agricultural labour productivity. The TFP 
gained weight in all the countries, except in Mexico and Peru. The incorporation of inputs was 
lower, but the output growth was stagnated in the whole region. In that way, the efficiency and 
the accumulation sources explained with similar importance in the years of oil crisis and the lost 
decade.  

Nevertheless, there are several countries (Chile, Colombia and Peru) in these two decades in 
which the TFP growth explained the labour productivity growth fully. This is striking because 
these three countries also increased their land productivity and decreased their land-labour 
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ratio. This could be explained because the followed path of these countries to raise their labour 
productivity was close to the intensification in the use of land.  

 The trends of the sources of the labour productivity in the last fifteen years of our sample 
continue in the same direction than in the intermediate subperiod. The main source in the 
period between 1993 and 2008 was the TFP in most of the Latin American countries, with the 
exception of Argentina . The TFP weighted between 65 and 71% in the explanation of the 
agricultural labour productivity growth in the whole region. This higher growth of the TFP 
coincides with the reforms leading to commercial integration in this world area. In this way, 
these reforms produced an exit of resources to non-agricultural activities, but also the 
permanence of an internationally competitive agriculture. This agriculture, joint with the 
commercial integration, led a lot of products in the international markets.  

One of the examples of this process is Brazil . Until the end of 1980s, agricultural production had 
fundamentally been stimulated by the greater use of inputs and, especially, by the occupation 
of new regions of the centre-west of the country (Garcia et. al, 2010). In fact, in the mid 1980s, 
public policy moved towards reform movements in the ownership of the land, with the aim of 
alleviating the problems of rural poverty, including mechanisms of subsidised loans, research 
and extension services. But this type of extensive growth gave place to another of a more 
intensive character, with a predominance of productivity gains which involved improvements in 
the qualification of the labour force, increases in the operational capacity of machinery and 
greater expenditure on research and development applied to the land. Anyway, and despite the 
affirmation of substantial improvements in agricultural productivity (even when compared with 
countries on the technological frontier, such as the United States), there persist serious 
problems of structural heterogeneity (Fornazier and Ribeiro, 2013). 

5. Conclusion 

The transformations of the agricultural sector in the second half of the 20th century have been 
very profound and key to understand the evolution of this sector and the development process. 
The differences in these transformations could be summarized in some variables, such as the 
agricultural production and labour productivity, among others.  

In our analysis of the world region agricultures in the second half of the 20th century, we have 
observed two different models: the developed and developing regions. The first ones was 
characteristic strong increase in the agricultural labour productivity, owing to increases in the 
land-labour ratios. The developing regions increased less their labour productivity than 
developed, but their production grew more than developed. In addition, the developing regions 
augmented their labour productivity, due to increases in land productivity.  

In this study we have shown, firstly, that the model of growth of Latin American agricultural 
production has some typical characteristics which hinder its insertion into the more general 
pattern of not only the developed countries but also the developing countries. The rapid growth 
of production fits well within that of the developing countries, while its increase in labour 
productivity places it at an intermediate level between the lowest of the developing countries 
and the highest of the developed countries. Furthermore, it has been the only region of the 
developing world in which the improvement of labour productivity has been based not only on 
improvements in land productivity but also on the land-labour ratio. 

Then, we have analysed the main determinants of the agricultural production and labour 
productivity in Latin American countries in the second half of the 20th century. Furthermore, we 
have wondered the existence of a Latin American pattern to understand the determinants of 
these variables. We have observed that the differences among Latin American agricultures are 
strong to explain these variables and to point out the existence of a Latin American pattern. 
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However, we can show several remarkable general trends in this world region. The first trend is 
related with the explanation of the agricultural production. The determinants of this variable 
have tended to greater importance of the labour productivity and less of the labour endowment 
from the first subperiod (1950-1973) to the last (1993-2008).  

The second general trend is related with the determinants of the agricultural labour 
productivity, when these determinants are divided into land productivity and land-labour ratio. 
The diversity about these determinants is the observed trend. Along the whole period, the land 
productivity has been very important to explain the labour productivity, as in the other 
developing world regions, but this explanation changed along the period or among countries. 
This analysis shows the different patterns among the Latin American countries, as we have seen 
in the Table 5 and Figure 4. On the one hand, several countries increased their labour 
productivity, thanks to increases in land-labour ratios, for example Argentina and Uruguay. On 
the other hand, there are others that the land productivity growths raise explained the labour 
productivity growth, such as Colombia or Chile.  

The last trend is to know the sources of the agricultural labour productivity, influenced by the 
Total Factor productivity (efficiency) and factor endowment per worker (accumulation). This last 
trend was to a greater importance of the TFP throughout the second half of the twentieth 
century, while the factor endowment per worker lost importance. This last one is the most 
relevant source of labour productivity between 1950 and 1973, and the TFP in the last 
subperiod.  

The changes in the adopted innovations, new techniques and the institutional benchmark and 
also the geographical conditions in each country are totally relevant to understand these trends 
of the Latin American agricultural sector. These trends are determinant to identify the sources 
of the differences among these sectors. Besides, these differences among the Latin American 
agricultural sectors are fundamental to clarify the differences of income in these countries. 
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APPENDIX 

Figure A.1 Sources of agricultural output, 1950-2008 

 

Source: the same as Table 3 

 
Figure A.2. Agricultural Labour Productivity Decomposition, 1950-2008 
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Source: the same as Table 5. 

Figure A.3. Agricultural Labour Productivity Decomposition, 1950-2008 

 

Source: the same as Table 6. 
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