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Abstract 

 
 
Recent studies on European agricultural history have shown that during the early 

phases of economic development agricultural growth can occur in the absence of major 

institutional changes. This paper extends such conclusion on agricultural growth without 

major institutional change to the case of Portugal during the period from 1850 to 1950. 

Based on new indices for agricultural output growth and data on the use of inputs, we 

show in the paper that Portuguese agriculture was not stagnant in that century and that 

output and labour productivity expanded rapidly, in particular in the decades from 

1870-1900 and 1930-50. We propose an explanation for the positive performance of 

the agricultural sector, which is related to the changing patterns in the use of land and in 

the product mix, and to the growth of domestic demand for agricultural produce. 
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1. Introduction 

 

The slow development of the agricultural sector, in terms of transformations in production 

and organisation methods, can be a major feature of European economies in the earlier stages of 

development. Yet the slow pace of institutional change and slow innovation in agriculture is not 

necessarily associated with the absence of output growth of in the agricultural sector. In fact, it has 

been shown for France, during the last century of the Ancien Régime (Grantham 1989, Hoffman 

1996), and for Italy and Spain, during most of the nineteenth century (O’Brien and Toniolo 1986, 

Prados 1988, Simpson 1995, Morilla et al. 1999), that there was agricultural growth in the absence 

of major institutional and organizational changes of the sort that occurred in more advanced 

economies, namely in Great Britain.  

New indices for Portuguese agricultural output growth (Batista et al. 1997, Lains and Sousa 

1998) and data on the evolution of the agricultural labour force and the use of land, provide the basis 

for a revision of the performance of Portugal’s agriculture in a comparative framework, during the 

1850-1950 century. In fact, the new data show that the sector experienced a relatively rapid growth, 

in terms of output and factor productivity, in two different instances. The first was during the last 

three decades of the nineteenth century, when output increased at 1.4 per cent per year; the second 

instance occurred during the period from about 1930 to 1950, when output expanded at 2.4 per 

cent per year (both rates in real terms). Moreover, in this later period, agricultural labour productivity 

increased at 1.5 per cent per year, which compares rather favourably with contemporary trends 

elsewhere in Europe. It is also important to note that, between 1930 and 1950, Portuguese 
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agricultural output increased at a rate similar to that of the industrial sector and slightly above the rate 

of growth of total GDP (due to slower growth in the services sector), which meant that the share of 

agriculture in total GDP remained stable between 1930 and 1950.  

The absence of major institutional changes does not seem to have hampered the growth of 

agricultural output and productivity in Portugal. Yet, in an European perspective, the Portuguese 

agricultural sector remained largely backward in terms of the persistence in the use of traditional 

methods and traditional crops, and the limited use of animals, as well as modern tools and, later on, 

machinery. In order to understand the maintenance of such practices, we need to understand the true 

causes of slow agricultural change, other than the lack of major institutional reforms. In other words, 

we need to know if the sources of backwardness of agriculture are primarily located within the 

sector or outside it (Moore 1945, Ruttan 1978, Prados 1988). 

The present paper analyses the determinants of growth of agricultural labour productivity in 

Portugal in two steps. Firstly, we analyse productivity growth in terms of changes in the ratio of 

agricultural area per agricultural worker and in terms of changes in the ratio of agricultural output per 

agricultural area (Hayami and Ruttan 1971, O’Brien and Keyder 1978, Pereira and Estácio 1968). 

Before 1930, the land-labour ratio increased slightly or remained stable, as changes in the extension 

of agricultural area were matched by changes in the size of the labour force, and output per hectare 

increased only slightly. After 1930, the land-labour ratio declined and yet output per hectare 

increased at an unprecedented pace. In order to understand the causes behind the increase in 

Portuguese agricultural labour productivity, during this latter period, we have to analyse the reasons 

behind the increase in output per unit of land. As such, in a second step this paper analysis the 

increase in output per hectare in terms of changes in yields and product mix. Despite the 

intensification in the use of chemical fertilizers and the higher growth of the stock of capital, yields did 
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not increase significantly after 1930. It will be shown that a large share of the increase in agricultural 

output is explained by the increase in the sectors with higher levels of land productivity, particularly in 

the period of rapid growth after 1930.  

The fact that changes in the product mix show up as more important in explaining the 

increase in land productivity leads to the study of demand for agricultural produce. It will be shown 

here that domestic demand for agricultural produce increased more rapidly, after 1930, which went 

along with an increase in the pace of industrialisation, and thus the Portuguese agricultural sector 

faced positive prospects for growth. As a result, the increasing pressure of a growing agricultural 

labour force on a fixed amount of land was met, in Portugal, by a rapid growth of land productivity. 

This is the outcome that many agrarian economists and economic historians would expect (Boserup 

1969, Gadisseur 1973, Ruttan 1978, O’Brien and Toniolo 1986, Grantham 1989, Prados 1988, 

van Zanden 1991, Federico 1996). The role of demand in fostering agricultural output growth in 

Portugal is further confirmed by showing that there was a positive correlation between long run 

output and price trends (O’Brien 1985, Grantham 1989, Hunt and Pam 1997). 

The paper proceeds as follows. Section 2 presents the new indices for agricultural output 

growth in the century to 1950, defines a periodisation of the evolution of agricultural output (1865-

1902, 1902-27 and 1927-51) and sets Portugal’s agricultural performance in an European 

perspective. Section 3 presents estimates for land and labour productivity growth and compares the 

productivity performance during the three periods defined in the previous section. Section 4 analysis 

the determinants of labour productivity growth in terms of hectare per labour and output per hectare; 

and the determinants of the evolution of output per hectare in terms of yields, product mix and 

demand for agricultural output. Finally, section 5 summarises our main conclusions on agricultural 

growth without major institutional changes. 
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2. Output trends and fluctuations 

  

Official data for Portugal’s agricultural output date back to the 1840s, but it was only after 

1915 that their publication became regular on a yearly basis. Official statistics include information on 

the output of the main crops, as well as land and livestock census. There is also information on 

agricultural output published in monographs, which provide further data on quantities of the main 

sectors, as well as estimates on total agricultural output and its composition. The data published in 

these monographs have a quasi-official character, as some of the authors were directly involved with 

government statistical boards and published information collected by government officials. Some of 

that data was not published with an official seal.1 

 Two annual indices based on the above data have been computed. The first index covers the 

period from 1848 to 1914 (Lains and Sousa 1998) and second covers the years from 1910 to 1958 

(Batista et al. 1997). The index for the period to 1914 is computed from partial output indices for 

nine agricultural sectors, which accounted for over 80 per cent of total agricultural output throughout 

the period. The index for the later period covers output for 12 sectors which, by 1958, accounted 

for 83 per cent of total agricultural product.2 We have computed an index for the period from 1848 

to 1958 based on partial indexes for nine sectors, linked in 1910 and aggregated according to the 

composition of gross output in 1900-9. Due to the fact that the structure of agricultural output did not 

change significantly down to the 1930s, the choice of the base year is not of paramount relevance.3 

The fact that the indices reflect the evolution of  gross output and not value added may contribute for 
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the overstatement of growth trends, particularly during the first half of the twentieth century, as a 

consequence of an eventual proportional increase in the use by agriculture of inputs from other 

sectors. Yet, that error is small because, as late as 1957/62, Portuguese agriculture only purchased 

10 per cent of its gross output from other sectors (Hayami and Ruttan 1971, p. 320). Nineteenth 

century writers as well as agricultural historians have pointed out to the possibility that producers 

underreported output to government officials (Soares 1873, Pery 1875, Pereira 1915, Justino 1988-

89). Most monographs that publish output estimates tend to add a parcel for underreported output, 

but the fact is that that parcel remains roughly constant across the various estimates. Thus, the trend 

of output derived from those estimates is similar to the one given by our index. Contemporary 

estimates also point out to the fact that the share of the sectors not included in our agricultural output 

index, namely, fruits and vegetables, dairy and wool remained relatively stable, except after 1930.4   

The fact that the information on which the index to 1914 is based is incomplete should be 

taken into account when analysing the resulting overall output trends and fluctuations. In the case of 

wheat output, there is only data for 52 out of the 70 years covered by the index, and for other 

cereals the coverage is still lower as there is data for only 34 years. For reasons that are related to 

the history of the collection of data by officials (Lains and Sousa, 1998), blanks in data occur mostly 

in the periods of 1874-81 and 1888-97. This implies that our index provides a good description of 

long term trends, as well as fluctuations, except for the mentioned periods. Thus, the major 

shortcoming of that index is that it may fail to detect peak years during the second half of the 1870 

decade and during most of the 1890 decade. The index for 1910-58 is based on a more complete 

set of annual data after 1915 and it does not suffer from the same problems.  

 Graph 1 shows the long term evolution of the index of agricultural output for 1848-1958. 

During the first decades shown in the graph there was a slight decline in output, followed by a period 
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of relative stagnation. As mentioned previously, the flat trend depicted by the index during the second 

half of the 1870s is a consequence of to the lack of data on cereal output. After sensibly 1880, 

agricultural output entered a phase of sustained growth that lasted down to the beginning of the 

twentieth century. After the turn of the century, output declined and this depression lasted to mid-

1920s. Thereafter, output increased consistently, to the end of the period. Table 1 reports annual 

compound growth rates between the years when output peaked, namely, 1865, 1882, 1902, 1927 

and 1951.5  

[graph 1; table 1] 

Two periods of relatively high growth come out from table 1, namely, 1882-1902 and 1927-

51, during which output expanded, respectively,  at annual growth rates of 2.0 and 2.4 per cent. 

These periods of higher growth in Portuguese agriculture coincided with phases of higher industrial 

growth. Moreover, the agricultural sector expanded more rapidly than total GDP, due to the slower 

growth of the services sector. As a consequence of these trends, the share of agriculture in total 

output increased from 36 per cent, in 1880, to 42 per cent, in 1900. The agricultural share then 

declined to 31 per cent of GDP, in 1920, and remained roughly at that level down to 1950 (Lains 

1998).  

Table 2 sets down the performance of Portugal’s agricultural sector in an international 

context, during three periods between 1870 and 1930 for which Federico (2000) collected data.6 

As shown there, during 1870-1913, Portugal’s agricultural output trend growth rate was 1.2 per 

cent per year, which was slightly above the west and southern European average growth rates for the 

same period. Contrarily, the interwar output depression was felt less intensely in Portugal, as 

compared to most countries shown in the same table. Thus, during the 1920-38 period, Portuguese 

agriculture expanded at 3.8 per cent per year, which sets the sector among the fastest growing 
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sectors in Europe. 

[table 2] 

 

 

 

3. Trends in productivity growth 

 

The availability of data on the growth of the use of inputs by Portuguese agriculture, namely, 

the use of land, labour force and capital, is rather limited. In fact, there is information only from 

agricultural land censuses or quasi-official estimates for 1867, 1902, 1920, 1929, 1939 and 1957; 

censuses for the composition of labour force for each decade after 1890; and censuses for livestock 

for 1870, 1906, 1925 and 1955. The available information on inputs coincides with our estimates for 

peak-to-peak growth rates, for the years from 1865-1902, 1902-27 and 1927-51, and our analysis 

of productivity growth will be restricted those periods. The analysis of productivity trends in this 

paper is also limited by the fact that the growth of livestock is a poor proxy for capital invested in 

agriculture, particularly after World War I, when mechanisation gained momentum. However, for the 

period after 1921, there is data concerning the proportion of cereal output threshed mechanically, 

which will be used as a proxy for the growth of the capital stock. 

Table 3 depicts the evolution in the use of land, for which we have reliable information for 

census years in 1867, 1902 and 1957. As shown there, the area under crop increased sharply, from 

21.2 per cent of total area, in 1867, to 34.9 per cent, in 1902 and remained roughly stable from 

1902 to 1929. From 1929 to 1957, the area under crop increased again from 36.9 to 46.4 per cent 

of total area. 7 All in all, there was a sharp decline in the area which was not put into agricultural use, 
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from as much as 44.6 per cent of total area, in 1867, to just 7 per cent in 1959, although much of the 

fall was observed during the nineteenth century.  The observed increase in the area under crop took 

place mainly in the wheat fields in southern Portugal after tariff and price protection was enhanced in 

two different periods, namely, in 1899 and 1929 (Reis 1993, ch. 2). According to Evangelista 

(1971, p. 220-1), that evolution is confirmed by the fact that, until the 1920s, population increased at 

higher speed in the South as compared to the rest of the country.  

The two periods of expansion of the area under crop, mentioned above, differed in one 

important way. In fact, in the first period, between 1867 and 1902, the area under crop expanded 

mainly by putting into agricultural use land previously left idle. Thus, the area which is classified as 

‘unused but fit’ by the censuses, declined from 44.6 per cent of the total area of the country, to 17.3 

per cent (see table 3). After 1902 and, particularly, after 1929, the expansion of the area under crop 

was made possible by the contraction in the number of hectares of land under fallow and pasturage, 

which declined by half between 1929 to 1957. As a consequence of these different trends, total 

agricultural area, which includes area under crop and under fallow and pasturage, increased by a 

significant margin, between 1867 and 1902, and then it remained relatively constant.  

The land input is taken in this paper as total agricultural area, which includes area under crop 

and under fallow and pasturage. The reason for that is that the agricultural output index presented in 

the previous section includes meat output and thus we have to take into account the area under 

permanent pasturage.8 More importantly, we want to catch the effect of changes in rotation 

techniques and thus changes in the size of the area under fallow (O’Brien and Prados 1992, p. 517; 

Reis 1993, ch. 2).  

[table 3] 

Labour input is measured in terms of number of active male labour force employed in the 
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agricultural sector, which is also the case for data with which Portugal is compared. We do not take 

into account female labour force, because of its erratic evolution in population  census, during the 

interwar period.9 We also do not take into account changes in the number of hours worked, because 

we lack that information. It is probable that the number of worked hours per male increased as total 

output expanded (Bairoch 1989, p. 336). Thus our measure of the growth of labour force is 

underestimated and, consequently, the growth of labour productivity can be overestimated. The 

growth of output per male labour force catches changes in productivity of the existing labour force. 

(O’Brien and Prados, 1992, p. 527). Official population censuses provide data on active population 

employed in agriculture for each decade after 1890 (except for 1920). Contrarily, the only two 

previous population censuses, for 1864 and 1878, do not provide information on active population. 

As such, we use the number of males in the 20-59 years bracket, as a proxy for active male 

population. The use of this proxy implies assuming that the proportion of males employed in 

agriculture remained constant, between 1864 and 1890, which is not too strong an assumption, given 

that structural change in the period was relatively slow. In fact, the ratio of males in the 20-59 years 

bracket in total population, as well as the share of active male population, remained relatively 

constant in 1890, 1900 and 1911, at 68-69 per cent. Moreover, during the same decades, the ratio 

of agricultural labour force to total active population declined only slightly from 62 to 58 per cent.10 

The data shows that there was a slight increase in total agricultural population, from 1864 to 1890, 

which was followed by a small decline in the decades to 1930 and a recovery thereafter. According 

to our estimates, labour force in agriculture expanded at 0.5 per cent per year between 1864 and 

1900, declined in the interwar period, and expanded at 0.9 per cent per year between 1930 and 

1950 (see table 4 below).  

Table 4 sets down our main findings on land and labour productivity trends in the three 
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periods from 1865 to 1951. The table shows that agricultural land productivity increased throughout 

the century, although at a quicker pace after 1927. During the period from 1870-1910, the average 

growth rate of land productivity for 15 European countries was 0.9 per cent, close to the rate 

observed in Portugal, at 0.75 per cent (van Zanden 1991, tab. 4). Labour productivity increased at 

0.9 per cent in the period from 1865-1902, as the rate of growth of labour force employed in 

agriculture increase at a smaller rate than agricultural output. In this respect, Portugal was above the 

van Zanden average for 15 countries, which was 0.6 per cent per year. During the following period, 

from 1902 to 1927, the rate of growth of output declined to 0.35 per cent. However, because the 

labour force in agriculture declined at –0.11 per cent per year, labour productivity increased at 0.46. 

This was the worst period in terms of the growth of labour productivity and Portuguese agriculture 

clearly lost momentum in comparison to the agricultural sectors in Spain, France and Denmark, 

shown in table 4.  

[table 4] 

After 1927, Portuguese agricultural output expanded at a relatively rapid pace (2.36 per cent 

per year) and, despite the fact that labour force in agriculture also expanded more rapidly, labour 

productivity expanded at 1.45 per cent per year. This rate of growth was exceptional for Portugal, 

but below rates in similar periods in France and Denmark (see table 4). That difference was mainly 

due to the fact that Portuguese agricultural sector faced a sharp expansion in labour force, contrarily 

to what happened in the other two countries and Spain during her period of rapid change prior to the 

Civil War (Simpson 1995, p. 28).11 It is worth noting that, the fact that land input did not increase, 

during 1927-51, sets Portugal in line with what happened in the less developed economies in 1955-

75 (Hayami and Ruttan 1971, pp. 71-72).12  

Trends in the share of the agricultural population mirror those in the share of agricultural 
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output in total GDP and thus there were no major changes in the sectorial productivity gap, except 

for a small increase from 1870 to 1890 and a small decline from 1930 to 1950.13 In 1850, 

agricultural output accounted for 45.4 per cent of total output and the share declined in the following 

decades down to 1880, to raise again in the period of growth from 1880 to 1900. In 1900, the 

agricultural sector accounted again for 41.5 per cent of total output.14 From 1900 to 1930, 

Portugal’s share of agricultural output declined from 41.5 to 33.1 per cent. Yet it remained constant 

in the two decades to 1950, in contrast to what happened in the other countries, such as Spain and 

Italy. The earlier structural transformation of Portugal’s output was matched by a precocious shift of 

labour resources from agriculture to industry. In fact, at $US 300 level of GDP per capita, Portugal 

had 57.8 per cent of its labour force employed in the agricultural sector, whereas the nineteenth 

century European norm for the same level was in 69-73  per cent range, which compares to the 

correspondent World norm of 67 per cent. In 1950, with a level of GDP per capita of $US 550, 

Portugal’s labour share was still below the correspondent European and World norms.15  

In order to estimate the growth of total factor productivity, we take coefficients for a Cobb-

Douglas production function from van Zanden (1991) and Neves (1994). For the growth of capital 

stock in the agricultural sector we use two proxies.16 For the period to 1927, we use the growth of 

livestock, standardized in terms of cattle units. For the period of increasing mechanization from 

1927-51, we use a weighted average of the growth of livestock and cereal output threshed 

mechanically. Cereal output threshed mechanically increased by a factor of 4.4, from 28.5 per cent 

of total cereal output, in 1927, to 55.0 per cent, in 1951. We assume that this is a good indicator of 

capital investment in the cereal production sector and that the growth of livestock is a good indicator 

for the rest of the agricultural sector.17  Taking the estimates on table 5, we conclude that TFP 

growth increased substantially in the period after 1927, from 0.33 per cent per year during 1902-27 
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to 1.62-1.66 per cent during 1927-51. There is not much scope for international comparison in this 

period as TFP estimates for other countries are scarce (see though Federico 2000). Yet factor 

productivity growth in Portugal during 1927-51 was well above any of the 15 European countries for 

which van Zanden (1991, tab. 4) provides data for the 1870-1910 period, where Denmark ranks 

first with an annual rate of growth of 1.3 per cent. 

[table 5] 

 

 

4. Explaining productivity growth  

 

The analysis of the determinants of total factor productivity growth through the estimation of 

a production function for the agricultural sector (McLean 1981) is out of the scope of this paper 

because we lack data on the use of land input, except for a few benchmark years, and data for 

agricultural investment other than livestock. Yet, total factor productivity growth must be imbedded 

in new techniques of production or in new capital invested in the agricultural sector (Hoffman 1996, 

p. 143).  

The introduction of new techniques and capital can take two forms. One is through the use of 

more labour-intensive methods, which imply a more efficient use of land, water and animal resources, 

the intensification of the use of animal and chemical fertilisers, as well as shifts in the product mix 

towards sectors with higher levels of land productivity. Improved forms of management should also 

be included in this list. Alternatively, the introduction of new techniques can take the form of 

mechanisation in some steps of the production process. The relative importance of better production 

methods and agricultural mechanisation can be gauged by their impact on labour productivity. In fact, 
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Hayami and Ruttan (1971, pp. 44-5) use a simple device to detect whether labour productivity 

growth results from changes in production methods and increasing use of fertilizers or from 

investment in machinery and other forms of capital.18 For that purpose, they decompose labour 

productivity (O/L) in terms of area per worker (H/L) and output per hectare (O/H), namely: 

O/L = H/L x O/H 

or, taking exponential rates of growth (∆): 

∆(O/L) = ∆(H/L) +  ∆(O/H). 

The two different ways of introducing new techniques and capital, described above, have 

different effects in terms of changes in the relative use of inputs. If factor productivity increases 

through mechanisation, the process tends to be labour saving, because more machines ‘usually 

requires a larger land area cultivated per worker’ (Hayami and Ruttan, 1971, p. 44). In the case that 

higher total factor productivity derives from a better use of the existing resources, it is expected that 

there is an increase in output per unit of land and, consequently, it is mainly a land saving process.  

The above analysis is necessarily a simplification of reality. In fact, new machinery can also 

promote the saving of land, as is the case, for example, with the seed drill, which improves the 

efficiency in the distribution of seed per unit of area (McLean 1981, p. 11). Moreover, the 

intensification in the use of machinery, as well as fertilizers, may also lead to the increase of the area 

under cultivation. If there is idle labour force, the new machinery can leave unchanged the land/labour 

ratio (Reis 1993, ch. 3; Simpson 1995, p. 6). Pereira and Estácio (1968, pp. 27-8) make also the 

point that the introduction of new machinery does not necessarily raise overall productivity levels if it 

leads to the substitution of crops with a lower value per hectare (such as wheat) for crops with a 

higher value per hectare (such as wine and pasturage for livestock raising). Similarly, the reduction of 

fallow area may lead to the increase in labour productivity, without technical change, because of 
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similar differences regarding the relative value of output.  

 Table 4 above shows the decomposition of the growth of labour productivity in terms of 

growth of the land/labour ratio and growth of output per hectare for Portugal and other three 

European countries. The first important feature to note from that table is that, in the case of Portugal, 

there is no close correlation between the rates of growth of output per worker, and the rate of 

growth of land per worker. In fact, during 1865-1902, output per worker increased at 0.9 per cent 

per year and land per worker also increased, although at a lower rate, namely at 0.15 per cent per 

year. In the following period, from 1902 to 1927, output per worker increased whereas land per 

worker declined. Finally, in the period from 1927-51, output per worker increased rapidly at 1.5 per 

cent per year, whereas land per worker declined, at –0.8 per cent per year. These trends indicate 

that there is no straightforward relationship between changes in labour productivity and changes in 

hectares per agricultural worker. On the contrary, there is a closer relationship between the growth 

of output per worker and the growth of output per hectare.19 

 According to Hayami and Ruttan, the increase in land per worker during the period from 

1865 to 1902 should reflect an increasing use of machinery. This was partially true in the wheat fields 

of southern Portugal (Reis 1993, ch. 2). The increase in the number of livestock which can be 

observed in the same period (see table 5) may also have contributed to the increase in the 

land/labour ratio. Yet, we should also take into account the possibility that the increase in the number 

of hectares per agricultural worker also reflects a process of intensification of the use of labour force, 

through the expansion of the number of hours worked per labourer. From 1902 to 1927, the 

land/labour ratio remained virtually stagnant.  

In the following decades, from 1927 to 1951, there was a significant decline in the number of 

hectares per agricultural worker, as the land/labour ratio declined at –0.8 per cent per year. During 
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this period, there was also an important increase in output per hectare, suggesting a positive 

correlation between the number of workers per hectare and output per hectare.20 Table 4 reveals 

that Portugal and Spain were particular cases in this respect. In fact, in the two other countries for 

which data is shown in the table, namely, France and Denmark, there was an increase in the number 

of hectares per agricultural worker in similar periods.  

In other words, the Portuguese agricultural sector faced an increasing pressure of labour 

force in the land available for use, up to 1951. Yet that trend was met by an increase in output per 

unit of agricultural land, particularly in the 1927-51 period, when output per hectare expanded at an 

annual rate of 2.3 per cent. The increase in land productivity was ultimately reflected in the positive 

trend in labour productivity, during the same period.21 The study of the 1causes behind the increase 

in Portuguese agricultural labour productivity should thus concentrate on the analysis of the increase 

in output per unit of land. 

The rise of land productivity can be explained in terms of an increase in yields or in terms of 

shifts in the product mix, in favour of sectors with higher value per unit of land (Robinson 1969, p. 

29). The evolution of yields for the main crops, in the period from 1918 to 1954, is presented on 

table 6.22 The data show an overall upward trend to 1930-34, followed by a decline down to 1945-

49. This decline was mainly due to the sudden increase in the area under crop during World War II, 

in response the need to increase output of staples, namely wheat, potato and rye, in order to 

substitute for imports (Estatística Agrícola 1957, pp. 66-7). The expansion of the agricultural area 

in this period brought to production lands that were probably less fit for cereal cultivation (Pintado 

1964, p. 82). There was a contemporary expansion in the use of chemical fertilizers but impact of 

that change was reduced because of its limited used. In fact, after a sharp decline following World 

War I, in the late 1930s Portuguese agriculture employed only 10 kg/ha of chemical fertilizers, which 
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trebled to 30 kg/ha in the 1950s.23 Due to the decline in land productivity, during the war, the levels 

attained in 1945-49 were either below or only just similar to the levels in 1918-19 or 1920-24, with 

the exception of rice. Table 6 also shows the evolution of the weight of meat per animal slaughtered 

(in Lisbon and Oporto), which remained relatively stable throughout the same period.24 The fact that 

yields evolved along a flat line, throughout 1918-19 to 1945-49 indicates that the growth of output 

per hectare in this period was mainly a consequence of shifts in the product mix, towards sectors 

with higher levels of land productivity.25  

[table 6] 

For lack of more recent estimates on land values with a high level of disegregation, table 7 

shows relative average land values for 1900-9. It is improbable that these relative values changed 

significantly in the following decades.26 The data show that the relation between the value of land 

under fallow and that of land under oats, for example, is 1:4. This implies that bringing land under 

fallow into cultivation may have a large consequence in total land productivity (Chorley 1981). Even 

if that implies, as in our example, an increase in the cultivation of oats, which is the cereal with the 

lowest land value. The process of occupation of land under fallow occurred at a relatively high speed 

between 1927 and 1951, as shown in the previous section (see table 3 above). The differential in 

land values is even larger if we compare land under fruits and vegetables, and land under wheat, 

which also makes possible large increases of average land productivity by switching output to fruits 

and vegetables.27   

[table 7] 

Tables 8 and 9 show that there was an increase in the weight of the sectors with higher land. 

In fact, the weight of the output of fruits and vegetables in total agricultural output, in fact, increased 

from 6.5 per cent in 1935-9 to 12.7 per cent in 1954-8 (table 8). There was also an important 
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increase in the share of animal output, from 28 per cent in 1935-9 to 35.9 per cent in 1954-8. There 

are no estimates for the correspondent change in land value, but it can be safely assumed that it is 

considerable. Table 9 shows that in the decades from 1930 to 1950, rice, potato and meat were the 

fastest growing sectors. Rice, potato, fruits and vegetables are more labour intensive than cereals and 

thus it explains the increase in labour force per unite of agricultural area.  

[tables 8 and 9] 

 The increase in output in products such as potato and meat can be related to data on the 

expansion of consumption per capita. In fact, meat consumption per capita increased from 5.6 kg, in 

1916-25 to 8.0 kg, in 1936-45, whereas potato consumption per capita increased from 31.6 kg to 

83.3, in the same period. The increase in consumption was met by domestic output, as foreign trade 

in these staples was negligible. Rice consumption per capita remained roughly constant (10 kg per 

capita), but there was an important shift from foreign to domestic sources, as net imports declined 

from twice the volume of domestic output, in 1916-25 to only 6.5 per cent in 1936-45.28 These 

changes in the structure of domestic demand were corresponded by shifts in the output mix and thus 

can be related to the observed increase in total land productivity.  

Table 10 presents estimates for the growth of demand for agricultural output, based on the 

growth of income per capita, population, relative prices of agricultural produce, and three sets of 

price and income elasticities. According to the data shown in the table, the period after 1927 is 

clearly distinct from the precedent periods, in terms of growth of income per capita and population, 

as well as in terms of changes in relative prices. The trends in these three variables clearly favoured 

the increase in the rate of growth of demand for agricultural output, independently of the values for 

income and price elasticities. One conclusion we may derive  from the estimates in table 10 is that 

agricultural output increased faster than demand, in the periods of fastest growth of agricultural 
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output, namely, from 1865 to 1902 and from 1927 to 1951. In this latter period, output expanded at 

2.4 per cent per year, which was slightly above to equal the rate of growth of demand. During the 

period of higher growth from 1927-51, relative prices declined sharply, by –0.7 per cent per year, 

which indicates that agricultural supply was elastic in regard to prices. Thus, we may conclude, 

although not unambiguously, that the growth of demand prevailed in the determination of the growth 

of agricultural output. From the observation of a similar pattern in the case of France, Ruttan (1978, 

p. 718) has concluded that ‘between 1880 and 1930 the “inefficient” French peasant provided the 

urban-industrial sector with more food per capita and at lower prices’.  

[table 10] 

 The role of foreign demand for agricultural output should also be taken into account. Yet 

agricultural exports were only a small share of total output and thus the growth rates of demand 

estimated in table 10 would not change significantly (Lains 1986). Moreover, the evolution of the 

balance of foreign trade in agricultural products is compatible with the evolution of demand and 

supply depicted in table 10. In fact, before 1902, agricultural exports expanded rapidly (particularly 

to 1885), whereas after 1902 the trend in exports was reversed and imports of foodstuffs increased, 

particularly in the aftermath of World War I. The growth of wine exports, which was Portugal’s main 

export item, was driven by the growth of demand, particularly in France, where vines had been 

severely affected by phylloxera. However, the fact was that there were important supply constrains 

too in regard to the adaptation of changing patterns of external demand for agricultural produce. For 

example, wine exports declined from the late 1880s onwards, as did cattle exports, because 

produced did not shift to other branches wit higher elasticities of demand, contrarily to what 

happened with Scandinavian exports (Lains, 1986 and 1995). Foreign demand for Portugal’s 

agricultural output dwindle during the interwar period and did not recover thereafter and the role of 
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domestic demand, including import substitution was thus paramount. It may be the case that the 

agricultural sector overall faced supply constraints, as did the export sector before 1913. However, 

the fact that relative prices fell substantially during the period 1927-51, indicates that shifts in the 

demand curve for agricultural produce were more important than eventual shifts in the supply curve. 

The understanding of productivity increases in Portugal’s agricultural sector can only be 

tentative in the absence of estimates for a supply function. Such estimate is not feasible at this stage 

for lack of yearly series, for most of the period, on the use of land, on capital and other inputs. 

However, we have established here that agricultural output expanded more rapidly in the two 

periods of higher demand growth and that it did so with declining relative prices of foodstuffs. This 

indicates agricultural supply to be elastic in relation to the increase in demand. It is a fact that the 

growth of demand for foodstuffs also depends on the growth of the agricultural sector, but the 

potential of that effect had declined substantially during the early decades of the twentieth century, 

due to the decline of the share of agricultural output in Portugal’s national output (to 31 per cent 

during the 1930s and 1940s). 

 

 

5. Conclusions 

 

In this paper we have shown that Portugal’s agricultural sector output and productivity 

expanded at a considerable pace for most of the period from 1850-1950. Yet increases in output 

and productivity levels were obtained with no major institutional changes. In particular, there were no 

important transformations in the structure of land ownership and there were only slow developments 

in the introduction of new techniques and new forms of organization of production. Thus, new wine 
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was put into old bottles. Truly, there were some important improvements in terms of uses of certain 

inputs as fertilizers, as well in infrastructures, from which the agricultural sector certainly took 

advantage. The development of the railway network, to the end of the nineteenth century, and the 

construction and improvement of roads, as well as of other means of communication, are examples 

of such favourable developments. Farmers also took benefit from the construction of municipal 

markets and slaughter houses, as well as from the institution of the first co-operatives, particularly 

after the turn of the century. The assess to better information may also have improved, in the century 

after 1850, as schooling and technical assistance to farmers took a considerable development too. 

Yet, these developments were not sufficient to change the picture of extreme backwardness of 

Portugal’s agricultural sector. 

 The fact that agricultural output and productivity growth in Portugal gained momentum in 

periods of expanding domestic demand, with stable or falling agricultural prices, led to the further 

conclusion that agricultural supply was elastic. The sector responded to market stimulus, which were 

felt in a stronger way in the years after 1930, due to the fact that the Portuguese economy entered a 

period of overall higher growth. The increase in the rate of growth of the agricultural and industrial 

sectors are intimately related, but the fact that agricultural prices did not increase in periods of 

agricultural expansion led to the conclusion that the limits of output expansion were linked to the 

slack growth of domestic demand for agricultural output. The role of external demand remained 

relatively unimportant throughout the century here analysed due to the fact that Portugal was not 

overall a competitive agricultural exporter, with few exceptions, down to 1913 and to the fact that 

foreign markets were shut in the following decades. The fact that the growth of agricultural output 

was high, by European standards, implies that the achievements of the sector were probably close to 

its growth potential.  
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              Table 1 - Growth of agricultural output 

 (annual peak to peak growth rates, per cent) 
1848-1865 -0.56 

1865-1882 0.76 

1882-1902 1.97 

1902-1927 0.35 

1927-1951 2.36 

                                                   Source: Appendix table. 
 

 
 
 
 
 
                                Table 2 - Growth of agricultural production in Europe  
                                                    (annual trend growth rates; per cent) 

 1870-1913 1913-1920 
1   

1920-1938 1870-1938 

Austria  1.44 -3.55 2.06 1.09 
Hungary 2.72 -1.90 0.88 1.79 
Belgium 0.70 -0.57 1.60 0.61 
Denmark 1.62 -0.60 3.46 1.93 
France 0.62 -0.66 1.13 0.69 
Germany 1.56 -4.32 3.11 0.91 
Greece 2.12 -5.90 4.27 1.53 
Italy 0.86 -0.27 0.29 0.82 
Netherlands 0.86 1.69 1.96 0.68 
Portugal 1.19 -1.56 3.83 0.86 
Spain 0.76 1.41 0.77 0.97 
Sweden 1.62 -2.64 3.01 1.14 
UK 0.00 -0.74 1.87 0.26 
W. European average 2  0.96 -2.09 1.08 0.75 
S. European average 3  0.87 0.19 0.76 0.89 
1 Geometric growth rates for 1911/13 to 1920/22.  
2 UK, France, Sweden, Denmark, Belgium, Netherlands, Germany and Finland. 
3 Italy, Greece, Spain and Portugal.  
Source: Federico (2000) 
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Table 3 - Land use, 1867-1957   
 

 1867 1902 1929 1957 
 000 ha  % 000 ha %  000 ha %  000 ha %  
1. Under crop  1,886 21.2 3,111 34.9 3,283 36.9 4,130 46.4 

2. Fallow and pasturage 2,116 23.8 1,926 21.7 1,565 17.6 810 9.1 

3. Agricultural (1+2) 4,002 44.9 5,037 56.6 4,848 54.4 4,940 55.5 

4. Forests 640 7.2 1,957 22.0 2,332 26.2 2,500 28.1 

5. Productive (3+4)  4,642  52.1 6,994 78.5 7,180 80.6 7,440 83.5 

6. Unused but fit 3,973 44.6 1,538 17.3 1,353 15.2 624 7.0 

7. Unfit 291 3.3 374 4.2 373 4.2 842 9.5 

Total (5+6+7) 8,906 100 8,906 100 8,906 100 8,906 100 

Notes: The 1867 Census does not include the area under thickets (matas). The area 'unused and fit' for 
1902 and 1929 is taken from Gomes et al., and the unfit area is deduced from the total. The extension 
of unfit area was redefined in the 1957 Census. The years in the table are those of the date of 
publication of the censuses. 
Sources: Estatística Agrícola (1957, p. 1) and Gomes et al. (1944, p. 73).   
 
 
                        Table 4 - Growth of agricultural output, inputs and productivity:  
                                            Portugal, Spain, France and Denmark 

                                        (annual growth rates, per cent)        
         Period Output Land Labour 

force 
Output 

per 
worker 

Land per 
worker 

Output 
 per ha 

  ∆ O ∆ H ∆ L ∆ (O/L) ∆ (H/L) ∆ (O/H) 
  (1) (2) (3) (4)=(1)-(3) (5)=(2)-(3) (6)=(1)-(2) 

Portugal 1865-1902 1.41 0.66 0.51 0.90 0.15 0.75 

 1902-1927 0.35 -0.14 -0.11 0.46 -0.03 0.49 

 1927-1951 2.36 0.07 0.91 1.45 -0.84 2.29 

Spain 1891/95-1909/13 0.65 0.64 0.83 -0.18 -0.19 0.01 

 1909/13-1929/33 1.23 0.31 -1.00 2.23 1.31 0.92 

 1929/33-1949/51 -0.26 -0.28 1.28 -1.54 -1.00 0.02 

France 1860-1890 0.30 0.08 -0.30 0.60 0.38 0.22 

 1890-1930 0.70 -0.09 -0.55 1.25 0.64 0.79 

 1930-1950 0.75 0.00 -1.75 2.50 1.75 0.75 

Denmark 1860-1930 2.07 0.24 0.41 1.66 -0.17 1.83 

 1930-1960 1.39 -0.14 -0.90 2.29 0.76 1.53 

Notes and sources: Data for Portugal as follows: output from table 1; agricultural area from table 3; 
labour force is male labour force in agriculture in 1900, 1930 and 1950 from Silva (1970, pp. 170-71), 
and males in the 20-59 years bracket from Silva (1970, p. 115) (see also text). Data for Spain and 
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France are from Simpson (1995, pp. 26 and 29) and Toutain (1992, pp. 14, 19 and 51). For France the 
area is area under crop (territoire cultivé). See also Ruttan (1978, p. 723) and Andermann et al. 
(1998, p. 249). 
            
 
 
                                 Table 5 – Total factor productivity growth in Portugal 

                                            (annual growth rates, per cent)                 
Land Labour Capital TFP 

growth 
 

Output 
growth growth share growth share growth share 

  

a b c 
d 
 = 

b x c 
E f 

g 
 = 

e x f 
h i 

j  
=  

h x i  

k 
 =  

a - d - g - j 
1865-1902 
 

1.41 0.66 0.35 0.23 0.51 0.50 0.26 0.63 0.15 0.09 0.83 

1902-1927 
 

0.35 -0.14 0.35 -0.05 -0.11 0.50 -0.06 0.86 0.15 0.13 0.33 

1927-1951  I 
 

2.36 0.07 0.35 0.02 0.91 0.50 0.46 1.44 0.15 0.22 1.66 

1927-1951 II 
 

2.36 0.07 0.35 0.02 0.91 0.40 0.36 1.44 0.25 0.36 1.62 

Notes and sources: Growth rates for output, land and labour from table 4. All figures are three-year 
averages, centered in the years indicated. 
The rate of growth for capital is taken as the growth of animal stock standardized as follows: 1 cattle 
unit = 6 pigs, and 15 goats and sheep. The totals are (in thousands): 1870=1,159; 1906 =1,452; 1925 = 
1,708; 1955 =1,845. Data from Justino (1988-89 Vol. 2, p. 276) and Mitchell (1992, p. 355). The growth 
of livestock after 1927 falls below estimates for growth of meat output from Batista et al. (1997) (see 
Appendix table), which is due to the increasing share in the meat production stock. 
Capital stock growth for 1927-51 is based on a weighted average of the annual growth of cereal output 
threshed mechanically (6.39%) and growth of livestock (0.26%), using shares in total output for 1954-
58 for cereals (0.192) and all other products (0.808). Data from Estatística Agrícola (1945, p. 105; 
1951, p. 170; and 1953, p. 198) and from table 8 for the shares. 
Factor shares are from van Zanden (1991, p. 219n), except for 1927-51, row II, which are based on 
data for 1958 from Neves (1994, p. 72) (assuming that the land share is also 35%). See also Crafts 
(1985, pp. 78-84) and Lains (1990). 
 
 
 
 
                      Table 6 – Productivity of main crops and meat production, 1918-1954  
                                    (output per hectare and average weight of cattle; 1953=100) 

 Wheat Maize  Rye  Rice Potato Meat 

1918-20 63.8 104.4 74.4 44.7 94.2 94.3 

1920-24 75.2 120.7 91.2 48.4 106.5 104.1 

1925-29 70.4 134.7 97.3 46.2 136.7 103.3 

1930-34 110.2 119.0 113.8 56.8 156.4 100.6 

1935-39 96.1 104.7 109.0 77.9 144.5 97.7 

1940-44 72.8 119.4 96.8 77.1 117.2 96.8 

1945-49 62.6 84.8 73.5 77.1 80.0 101.9 
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1950-54 97.2 121.3 101.2 103.8 102.3 102.4 

                        Source:. Computed from Estatística Agrícola, 1957, pp. 66-67 and 139. 
 
 
 
 

                     Table 7 – Land values, 1900-09 

  
 Cultivated 

area 
000 ha 

Value of 
land  

000 contos 

Value per 
hectare 

$/ha 
Fruits and vegetables na na 1,277 
Rice 8 8.0 1,000 
Vine 345 339.0 983 
Potato 50 43.5 870 
Maize 355 259.3 730 
Wheat 340 167.7 493 
Under crop  4,428 1,390 314 
Olive trees 329 100.0 304 
Rye 200 47.5 238 
Agricultural area 6,428 1,472 229 
Barley 140 28.0 200 
Cork trees 475 95.0 200 
Oat 100 16.3 163 
Other forest 2,086 286.1 137 
Fallow land 2,000 82.0 41 
Note: definitions of area under crop and agricultural area  
according to table 3. 
Source: Pereira (1915, pp. 123, 231 and 334).    
 

 
 
                 Table 8 - The structure of agricultural output, 1853-1958  
                                              (current prices; per cent) 

 1861-70 1900-9 1935-39 1954-58 
Cereals and potatoes 38.9 35.4 40.6 27.3 

Wheat 10.8 11.0 17.5 19.2 
Other cereals 23.6 19.9 14.0 a 

Potatoes 4.5 4.5 9.1 8.1 
Wine 21.8 23.3 13.5 12.7 
Olive oil 5.8 8.1 7.9 6.6 
Fruits and vegetables 7.8 6.5 6.5 12.7 
Animal products 24.8 23.1 28.0 35.9 

Meat 15.3 16.2 18.7 23.4 

Dairy 7.5 5.6 7.8 10.2 

Wool 2.2 0.8 1.5 2.3 
Cork 0.7 3.8 3.2 4.8 
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TOTAL 100 100 100 100 
a Included in wheat 
Sources: Lains (1995, table A.13), Gomes et al. (1944, pp. 129-31) and Presidência 
do Conselho (1969, p. 540). 

 
 

 
 

                                 Table 9 – Agricultural sectorial growth  
                                                      (annual growth rates; per cent) 

 Wheat Maize  Rye  Rice Potato Wine Olive 
oil 

Meat Cork Total 

1870-1900 1.10 0.48 1.89 -1.87 1.41 3.49 2.60 0.85 2.30 1.62 

1900-1930 1.83 -1.11 -1.06 3.11 3.25 -0.61 -0.01 0.57 2.73 0.55 

1930-1950 2.10 -0.04 1.73 8.09 4.01 1.41 2.11 2.61 3.11 2.45 

Source: computed from the Appendix table.  
 
 
 
 
 
                                      Table 10 – Agricultural demand and output growth 
                                                     (annual growth rates; per cent) 
 GDP pc Relative 

prices 
Population Demand Agricultural 

output 
 Y R P D1 D2 D3 O 
    n = 0.7 

e = -0.5 
n = 0.6 
e = -0.3 

n = 0.48  
e = -0.31 

 

1865-1902 0.59 -0.09 0.74 1,20 1,12 1.05 1.41 
1902-1927 0.91 0.70 0.69 0,98 1,03 0.91 0.35 
1927-1951 1.38 -0.72 1.08 2,41 2,12 1.97 2.36 
Notes and sources:  
Demand for agriculture is estimated according to the following equation:   
D = n.Y + e.R + P (see Crafts 1980). 
Income (n) and price elasticities (e) of demand are from: D1 - Prados (1988, p. 111), for Spain in 1800-1910; 
D2 – Ruttan (1978, p. 717n) higher bound for the United States, in 1929-56; D3 - Soares (1985, pp. 80-1) for 
Portugal, in 1979-80.  
GDP per capita and population growth is from Lains (1998); relative price foodstuffs/general (R) is from 
Appendix table; and agricultural output growth is from table 1. 
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                                                                            Appendix table 
                                        Indices of agricultural output growth and prices, 1848-1957 
                                                                          (1900 = 100) 

 Output growth Prices  

 Wheat Maize Rye Rice Pota- 
toes  

Wine Olive 
oil 

Meat Cork Total Food 
stuffs  

Total 

1848 101.6 72.1 76.5 77.2 114.7 73.2 63.6 87.1 13.1 78.1 -- -- 
1849 87.5 71.1 72.1 61.1 86.0 48.4 33.5 87.1 14.1 64.8 -- -- 
1850 75.4 76.8 58.0 75.0 60.7 50.5 50.0 87.1 15.3 64.3 56.7 57.6 
1851 103.1 67.5 82.7 81.9 52.0 59.7 92.4 87.1 16.5 74.0 53.1 54.1 
1852 112.3 68.5 94.5 81.3 77.3 47.7 41.1 87.0 16.5 69.3 50.9 52.2 
1853 91.8 78.8 68.3 102.6 76.7 51.9 43.2 84.4 16.5 67.7 60.2 61.0 
1854 115.2 56.9 72.4 108.8 75.3 34.1 52.1 81.9 16.5 63.0 75.3 75.5 
1855 97.2 83.6 93.6 75.4 74.7 33.2 247.5 79.5 16.5 83.7 79.1 79.3 
1856 36.7 84.0 44.0 106.2 73.7 11.6 145.8 77.1 21.8 57.6 93.1 92.8 
1857 109.8 91.6 89.6 110.3 76.0 10.4 97.5 74.8 22.8 65.8 91.5 91.6 
1858 69.4 65.4 77.0 83.6 78.0 28.9 91.9 72.6 23.9 59.7 78.0 79.0 
1859 73.7 90.8 65.4 99.3 80.0 11.4 62.3 70.5 25.0 56.0 82.1 82.6 
1860 88.1 83.7 72.5 81.5 82.0 13.2 75.8 68.4 26.2 58.5 81.5 81.9 
1861 86.3 84.0 70.5 108.7 84.0 19.6 64.8 65.9 27.4 58.8 82.3 83.0 
1862 65.3 69.5 66.4 127.7 86.0 23.8 152.5 73.3 28.6 64.6 84.2 85.7 
1863 71.3 71.9 68.7 120.1 77.3 23.4 33.4 66.5 29.9 52.9 81.6 84.6 
1864 77.8 74.4 71.0 113.4 78.0 23.1 40.2 72.6 31.2 56.0 82.2 85.2 
1865 84.9 77.0 73.3 107.7 80.7 22.7 191.1 69.3 32.6 71.1 78.3 81.0 
1866 87.0 81.8 80.9 109.7 81.3 22.4 112.6 73.8 34.0 66.1 80.9 84.2 
1867 89.2 86.9 89.2 111.9 82.7 27.5 75.3 77.2 39.0 66.4 85.1 86.9 
1868 83.2 88.0 67.6 142.9 86.0 33.6 68.2 76.4 38.4 65.7 83.6 84.9 
1869 77.6 89.1 51.2 204.9 90.0 35.1 47.0 84.3 41.2 64.8 77.9 80.3 
1870 81.4 87.7 57.3 176.1 83.3 35.5 80.9 81.0 66.5 68.7 76.1 78.2 
1871 85.5 86.4 64.1 151.5 77.3 35.9 79.2 61.0 43.2 64.2 75.0 76.5 
1872 89.9 85.1 71.8 130.6 72.0 27.7 117.8 58.7 53.5 66.0 76.2 78.6 
1873 94.4 83.8 80.3 111.9 66.7 35.4 54.2 63.6 57.3 63.6 75.9 78.6 
1874 94.1 81.6 79.9 107.5 100.0 36.4 63.6 64.7 68.9 66.7 78.9 81.5 
1875 93.8 79.5 79.5 103.0 100.0 37.3 63.6 76.4 48.7 67.9 80.8 82.9 
1876 93.4 77.4 79.1 105.2 100.0 38.3 63.6 75.5 57.3 68.0 82.3 84.1 
1877 93.1 75.4 78.7 107.5 100.0 39.4 67.9 69.4 50.7 66.9 87.7 87.8 
1878 92.8 73.4 78.3 109.7 100.0 40.4 35.8 71.1 39.5 63.6 93.3 92.7 
1879 92.5 71.5 77.9 111.9 100.0 41.5 53.4 73.6 39.2 65.6 89.6 88.8 
1880 92.2 69.7 77.5 111.9 100.0 42.6 98.7 80.5 61.3 72.1 84.7 85.0 
1881 91.9 67.8 77.1 112.7 100.0 38.9 143.2 79.5 66.3 75.0 82.4 82.5 
1882 91.6 66.1 76.7 112.7 100.0 48.8 46.2 85.8 81.0 69.9 85.4 85.1 
1883 87.6 72.1 76.9 112.7 100.0 44.4 55.7 87.0 68.7 69.8 85.6 84.9 
1884 87.7 69.6 75.6 113.4 100.0 56.5 264.4 83.2 76.9 91.9 80.0 79.8 
1885 77.5 58.5 82.3 113.4 100.0 77.5 155.7 82.5 75.1 84.4 76.2 76.5 
1886 80.0 76.6 93.4 112.7 100.0 84.1 104.1 83.6 75.9 85.5 76.8 76.8 
1887 82.6 100.4 106.2 111.2 100.0 91.3 98.2 98.9 80.1 94.8 76.7 76.5 
1888 83.4 101.5 108.0 110.4 100.0 84.2 66.6 109.7 75.8 92.1 75.0 74.9 
1889 84.2 102.6 109.9 109.7 100.0 77.8 81.0 111.8 86.2 93.0 77.8 77.9 
1890 85.0 103.7 111.8 109.0 100.0 71.8 69.3 110.4 83.0 90.2 87.6 87.0 
1891 85.8 104.8 113.8 108.2 100.0 66.3 163.0 101.5 80.5 96.2 88.2 87.5 
1892 86.6 106.0 115.8 106.7 100.0 61.2 215.7 98.6 84.3 99.8 88.2 86.9 
1893 87.4 107.1 117.8 106.0 100.0 52.1 51.4 91.3 82.2 80.9 93.1 91.9 
1894 88.0 109.0 119.2 105.2 100.0 53.5 94.9 94.7 83.2 86.5 96.2 94.9 
1895 93.9 111.0 120.6 104.5 100.0 78.1 42.2 97.2 98.3 90.4 91.5 90.5 
1896 100.1 113.0 122.0 103.7 100.0 86.8 44.4 94.3 102.9 93.8 89.4 88.5 
1897 106.8 115.0 123.5 103.0 100.0 80.2 53.5 96.3 115.3 95.0 96.2 95.3 
1898 113.9 117.0 124.9 101.5 100.0 74.1 254.2 96.3 104.1 113.1 101.5 100.5 



 

 

35

 

1899 85.0 108.2 111.8 100.7 100.0 98.3 149.8 98.1 90.5 103.6 101.7 100.9 
1900 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1901 153.6 92.4 89.5 99.4 181.3 99.0 190.7 91.7 107.6 116.2 96.5 97.1 
1902 193.4 135.6 130.5 119.0 172.7 85.0 125.8 85.6 102.4 119.2 95.9 96.1 
1903 166.4 111.5 86.6 140.5 189.3 61.2 122.9 94.8 113.6 105.7 104.2 103.9 
1904 139.3 83.5 70.7 123.5 173.3 107.6 66.6 103.8 126.7 105.3 97.9 97.8 
1905 122.0 84.1 72.4 143.5 158.0 87.3 156.7 101.1 102.3 104.1 90.5 90.3 
1906 150.3 84.7 74.2 321.8 144.7 80.8 35.9 108.4 139.1 98.5 88.3 88.3 
1907 110.4 85.3 75.9 161.5 132.7 70.8 66.3 109.7 147.4 92.5 93.0 92.8 
1908 94.9 85.9 77.8 172.6 121.3 134.7 152.5 99.4 128.7 112.8 97.0 96.5 
1909 148.3 86.5 79.7 173.6 110.6 104.8 115.3 99.6 132.5 107.9 94.6 95.1 
1910 153.3 114.9 79.1 196.9 76.9 75.3 85.6 87.6 155.2 99.5 97.4 97.1 
1911 183.6 96.1 72.9 153.0 81.3 93.4 177.5 89.1 153.6 113.5 103.0 104.7 
1912 69.6 80.4 67.2 157.5 86.0 76.9 104.6 92.6 164.7 86.3 106.9 108.4 
1913 90.0 67.2 62.0 161.9 90.7 68.1 69.9 89.7 171.5 80.9 [106.9] [108.4] 
1914 108.1 56.2 57.1 166.4 96.0 82.8 66.0 94.1 146.1 84.8 [106.9] [108.4] 
1915 103.6 46.4 52.2 171.0 101.4 59.2 68.3 90.6 129.4 75.2 115.4 139.9 
1916 115.9 43.9 47.2 210.7 106.1 56.2 67.9 82.3 133.9 74.4 157.1 262.4 
1917 115.9 41.6 52.8 169.5 102.8 54.0 98.1 78.9 112.3 74.5 212.7 439.1 
1918 149.6 39.3 72.0 239.7 94.7 52.3 70.2 75.2 79.7 74.7 328.1 688.5 
1919 127.7 41.0 58.0 210.7 96.0 62.9 72.8 64.3 127.8 74.2 423.3 572.5 
1920 161,5 49,3 76,8 242,7 105,5 41,5 46,3 66,0 135,1 74,2 709.7 1,307 
1921 144.6 46.6 69.0 210.7 108.9 56.5 60.2 68.3 108.7 75.6 957.7 1,550 
1922 156.0 48.4 80.6 210.7 112.2 71.0 75.4 96.2 218.8 93.5 1,273 1,778 
1923 205.7 43.5 77.8 160.3 112.2 75.5 113.1 77.0 195.7 98.7 1,976 2,695 
1924 165.1 49.0 77.9 187.8 120.3 64.3 102.5 59.0 200.3 87.9 2,764 3,451 
1925 194.8 60.9 75.4 174.0 210.9 69.5 99.9 94.6 227.1 106.9 2,402 2,772 
1926 133.7 51.6 54.0 184.7 161.6 44.9 73.5 109.8 261.8 89.1 2,320 2,740 
1927 178.8 63.6 69.7 229.0 193.4 113.5 230.8 101.7 234.4 130.2 2,510 2,802 
1928 117.7 60.2 59.1 204.6 162.9 55.4 66.9 98.5 238.0 88.1 2,560 2,914 
1929 166.1 62.9 69.8 229.0 212.3 80.9 197.1 111.2 275.5 121.1 2,459 2,914 
1930 211.2 70.3 73.0 253.4 351.6 70.9 46.8 111.6 202.1 115.8 2,284 2,746 
1931 203.0 74.3 75.6 267.2 377.3 90.5 167.6 114.6 181.4 133.2 2,058 2,493 
1932 365.4 60.7 70.1 345.0 417.8 75.3 112.6 123.6 176.5 146.3 2,133 2,522 
1933 250.0 52.0 62.7 476.3 386.1 112.8 191.5 122.2 235.9 149.0 2,083 2,437 
1934 401.0 51.4 72.2 560.3 345.5 132.5 56.2 125.2 241.4 160.5 2,284 2,634 
1935 343.5 48.0 69.0 592.3 319.1 72.6 134.3 123.4 264.2 143.3 1,983 2,409 
1936 132.8 50.7 52.3 627.4 321.1 45.5 70.9 128.7 297.4 105.5 2,108 2,522 
1937 225.4 58.3 59.3 870.2 370.5 98.7 253.0 127.1 321.4 155.5 2,334 2,970 
1938 242.7 53.2 59.5 700.7 370.5 134.2 86.8 141.6 225.8 148.1 2,234 2,886 
1939 297.0 65.1 60.4 734.3 377.3 94.6 197.1 158.4 287.3 163.1 2,183 2,886 
1940 151.5 65.2 44.1 845.7 383.3 63.5 89.6 158.4 277.3 125.9 2,459 3,670 
1941 253.2 69.1 53.2 909.9 388.8 90.4 234.8 149.9 347.3 163.1 2,886 4,287 
1942 295.6 64.8 72.5 804.5 519.2 101.2 97.8 106.1 242.3 152.3 3,237 4,959 
1943 166.5 60.2 58.1 758.7 554.4 170.9 224.7 121.5 139.4 164.8 3,664 6,192 
1944 207.6 69.7 76.2 651.9 557.1 177.8 92.9 156.4 215.2 171.2 4,542 6,948 
1945 177.5 45.3 71.7 458.0 461.8 124.6 103.5 153.8 284.3 145.9 4,743 6,752 
1946 286.5 69.3 86.4 641.2 584.8 82.0 114.0 121.5 375.6 159.8 5,195 6,612 
1947 196.2 59.2 88.8 882.4 636.9 123.9 238.3 124.5 339.4 173.5 5,094 6,948 
1948 200.7 63.9 72.5 938.9 633.5 100.2 74.0 178.3 321.1 161.4 5,318 6,864 
1949 228.6 42.8 87.4 795.4 491.5 97.1 251.4 199.0 311.4 173.3 5,623 7,196 
1950 324.4 86.1 99.7 1241.1 703.8 106.9 102.3 185.2 431.6 199.0 5,135 7,028 
1951 327.1 76.9 113.6 1448.7 864.7 116.3 271.0 180.6 472.4 228.0 5,364 7,360 
1952 326.6 81.3 102.9 1442.6 653.8 71.1 133.6 194.0 300.1 187.0 5,592 7,525 
1953 389.1 62.4 107.1 1441.1 697.1 143.8 311.3 205.7 340.0 234.6 5,240 7,360 
1954 440.7 73.4 114.4 1573.9 667.3 149.3 123.8 214.5 323.9 227.6 5,263 7,196 
1955 286.5 72.8 90.9 1877.7 687.6 138.9 175.5 210.3 329.9 211.5 5,219 7,360 
1956 314.8 80.4 100.4 1644.1 685.6 134.4 238.0 194.7 301.9 215.5 5,764 7,608 
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1957 449.4 71.2 118.7 1659.4 744.4 117.3 257.9 208.0 287.6 234.6 5,695 7,608 

 
Appendix table sources: see text 
Price indices for foodstuffs and total are based on linked index taking foodstuffs and 
general price indices from Justino (1991, p. 24) for 1865-1912, Valério (1984, p. 103) for 
1914-30 and 1927-47, and Neves (1994, pp. 198-200) for 1947-57 (the base years are, 
respectively, 1863-86, 1914, 1927 and  1977). Due to lack of data, it was assumed that R 
remained constant between 1912 and 1914. 

 
 
 
 
 
 
 
 
 
 

Source: Appendix table. 
 
 
 
 
 

                                                                 
* Forthcoming European Review of Economic History 7 (2003). Previous versions of this paper 

were presented at seminars at the New York University and the European University Institute 

Graph 1 - Agricultural output index, 1848-1957
(semi-logarithmic scale; 1900=100)
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(Florence). I would like to thank comments from participants. The usual caveat applies. 

1 See Soares (1873), Pery (1875), Pereira (1915), Gomes (1920), Basto (1936) and Gomes et al. 

(1944). 

2 See Lains and Sousa (1998, tab. 3) and Batista et al. (1997, p. 13). 

3 For more details see Lains (1995, app. A) and Lains and Sousa (1998). The original 12 sectors 

index for 1910-58 has the same peak years our 9 sectors index and similar peak-to-peak rates of 

growth, except for a slightly lower increase  for 1927-51 (2.0% vs. 2.4%). 

4 This is shown in Lains (1995, app. A) regarding an earlier version of the agricultural output index. 

The underestimation of output is common to most countries’ estimates (van Zanden 1991, p. 217). 

5 The 1882 peak will subsequently be excluded from the analysis in this paper because we lack data 

for that year for agricultural inputs. 

6 Federico (2000) ’s estimates for Portugal are based on the same index as this paper. On the 

comparative performance of European agriculture in the same period see also Eddie (1968) 

7 The sharp fall in the unused but fit area during the latter part of the nineteenth century is compatible 

with the growth of agricultural output and land productivity (Lains 1995, appendix A). Overall, the 

evolution of the use of land in Portugal is quite well documented, albeit not in an yearly basis. See 

Pery (1875), Pereira (1915), Basto (1936), and Gomes et al. (1944). The official publication 

Estatística Agrícola (1957, p. 1) provides a summary of the evolution of the use of land, based on 

those works and on official Census data. See also Lains and Sousa (1998), Lains (1998) and, for 

the southern cereal production region of Alentejo, Fonseca (1996, pp. 155-9). In this respect, the 

range of experiences within Europe is large. Whereas in Belgium, for example, the pattern of 

extensive growth came to a halt in the 1860s (Gadisseur 1973), in Poland the area under crop still 

increased during the second half of the nineteenth century (Kostrowicka 1984). 
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8 The growth of meat output is a good proxy for the growth of animal output, as can be ascertained 

by comparing the two indices available for 1910-58 in Batista et al. (1997, p. 21). 

9 Census data for female labour force, show a sharp decline from 1900 to 1930 and an increase 

from 1930 to 1950. Thus, total male and female labour force in the agricultural sector declined by -

0.6% per year, during 1900-30 (instead of –0.14% for 1902-27, as in table 4), and increased by 

1.0% during 1930-50 (instead of 0.9% for 1927-51, in the same table). This implies that labour 

productivity growth in table 4 is underestimated by the use of male labour force only, for 1902-27, 

and slightly overestimated, for 1927-51. For Census data, see Nunes (1991). 

10 See Silva (1970, pp. 115 and 170-1). Lains (1990, p. 45) provides an alternative estimate based 

on the assumption that the proportion of active population employed in agriculture was that of the 

European norm. According to that estimate, agricultural labour force increased by 0.6% per year 

during 1865/70-1900. Castro (1945, p, 28) provides another estimate for agricultural population in 

1864, which implies a growth rate of 0.56 % per year for 1864-1900. Labour participation rates are 

as follows: 1890: 66.2%; 1900: 66.6%; 1911; 65.3%; 1930: 59.0%; 1940: 61.2%; 1950: 60.9% 

(Silva 1970, pp. 141, 170-1). We only include male population in the 20-59 bracket in order to 

make our index more homogeneous. Pereira e Estácio (1968, pp. 14-15) estimate that the units of 

man-work in the 15-19 bracket as 70% of the 20-59 bracket. 

11 For a comparative perspective on Portuguese agriculture in the 1945-90 period, see Lains (1994). 

12 If we consider the growth of the area under crop, which does not include the area under fallow 

and pasturage, the picture emerges slightly different. In fact, from 1927 to 1951, the area under crop 

increased at 0.8% per year, which implies that land productivity increased at a slower rate, namely, 

1.5% per year. 

13 The sectorial productivity gap is defined as follows: (100-AGY) / (100-AGLAB) x AGLAB / 
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AGY, where AGLAB and AGY are, respectively, labour and output shares. The values for Portugal 

are: c.1870=2.71; 1890=2.28; 1910=2.4;1930=2.37; 1950=2.05. See Crafts (1984). 

14 For the period before 1910, these shares are only indicative, as they were estimated by 

extrapolating backwards output data for 1910 and the growth of the services sector was taken as 

the growth of active population in the sector. See Lains (1998). 

15 See Chenery and Syrquin (1975, tab. 3). See also Crafts (1984, tabs. 2, 4 and 7). For the size of 

the agricultural sector, see Lains (1998), Molinas and Prados (1989, tab. 2) and Zamagni (1993, 

tab. 0.7). For relative income levels, see also Lains (2002). 

16 For factor shares, see also Crafts (1985, pp. 78-84) and Lains (1990). 

17 Gomes et al. (1944, p. 114) estimates that half of the liquid fuel consumption in agriculture was 

employed by threshing machines (there was a substantial use of fuels for irrigation, as well). We 

assume that the growth of other machinery parallels that of threshers. The use of tractors remained 

rather limited, as in 1955 there were only 4,495 tractors in the whole country (Caldas 1957, p. 4). 

18 See also, among others, Pereira e Estácio (1968) and O’Brien and Keyder (1978). 

19 Van Zanden (1991, pp. 219-20) finds a similar positive correlation between levels of output per 

hectare and output per head for his sample 15 European countries, in 1870.  

20 Such positive correlation is also true for Portuguese regional data, in 1960. See Pereira and 

Estácio (1968, pp. 33-4). See also Dovring (1956, pp. 103 ff.) 

21 According to Andermann et al. (1998), the increase in land productivity was also the major force 

driving up labour productivity in France and Germany, during 1880-1940. 

22 For lack of data, we cannot carry this analysis for the years before 1918. See though Lains 

(1990), where it is shown that yields of the main crops also did not change significantly before 1914. 
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23 Portugal was thus in the 1950s at the level of Germany, Belgium and the Netherlands in 1910 (van 

Zanden 1991, pp. 231-2). According to Sanz (1994, p. 250), Spain’s agriculture used 18 kg/ha of 

fertilizers, in 1930-1935 (see also Gallego 1986). Gomes (1920, pp. 55-6) puts the average use of 

chemical fertilizers in 1903-14 at 100,000 t or 20 kg/ha. The sharp decline thereafter was due to 

effects of World War I, as fertilizers were imported and domestic production started in 1917. There 

was an important change in the type of fertilizers used in Portuguese agriculture, though, as before 

World War I they were mainly phosphates, overwhelmingly used in the wheat growing Alentejo 

district, whereas in the 1950s, half of the fertilizers were nitrogen and potassium. See also Pintado 

(1964, p. 76), Baptista (1993, p. 408) and Reis (1993, p. 76).  

24 Yields  for most crops, with the exception of rice, remained relatively stagnant in the following 

period from 1950-74. Contrarily, animal output productivity increased slightly. See Girão (1980, pp. 

29-69). 

25 Changes in product mix towards more labour intensive sectors would lead to an increase in 

agricultural female labour force, and that is what the Census data show. In fact, female labour force 

expanded at 1.9% per year (although from a low point in 1930). Yet, the fact that we use male 

labour only, does not affect the results, however, because the share of female labour force registered 

in the Census in 1930 was extremely low (13% of total labour force) and thus the growth rate of 

male labour force is only slightly inferior to the growth rate of total labour force, according to the 

Census (namely, 0.9% per year versus 1.0%). See Nunes (1991).  

26 See also van Zanden (1991, pp. 221-3). 

27 Van Zanden (1991, p. 223) concludes that productivity differences among his sample of 15 

countries, in 1870, did not depend of differences of the product mix, but he only considers 

differences in the proportion of vegetable/animal output. Hunt and Pam (2001) argue that the shift 
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from vegetable to animal output is not necessarily the most important source of total productivity 

growth through shifts in the product mix.  

28 Data from Estatística Agrícola (1957, pp. 135-7 and 139). There is no correspondent data for 

consumption of fruits and vegetables. 


