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Abstract

This study analyses the factors associated with rural modernisation between 1936 and
1990 and places them in an international context. It focuses on the production of
three commodities--sugar, bananas and potatoes. The approach departs from
orthodox neo-classical analysis, which maintains that markets are the central agency
responsible for change, and argues that institutions, the nature of the crop,
technology, labour and land tenure as well as markets determined the path of agrarian
transformation. This argument is sustained by considering scale- and capital-bias in
agrarian technology, patterns of land usage and the changing role of labour in the
productive process.

The three commodities studied are regionally specific, sugar in the Cauca Valley,
bananas in the Magdalena Valley and the Gulf of Urabd and potatoes in the
departments of Boyacd and Cundinamarca. Developments within these regions are
presented with reference to appropriate national and international trends. For the
sugarmill owner, informal institutions and political links assisted in obtaining
machinery and inputs. For the banana exporter, links with international markets and
capital availability allowed them quickly to establish production and trade. For potato
growers, private local initiative and indirect state programmes fostered development.
With bananas and sugarcane most changes to the productive process were labour and
land saving. Nonetheless, labour remained an important aspect of cultivation and
harvesting and some methods reverted to more labour intensive production with the
passage of time. Moreover, low-cost techniques played an important role for all three
crops throughout the modernisation process. The research proves that though relative
prices have an influence on production, existing land usage structures, institutional
arrangements, technical change absorbtion, and capital-bias distorted market prices
and resulted in paths to modernisation that were less than optimal.
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Introduction

This thesis analyses the historical experience of the agricultural transformation
in Colombia, using as reference three different commodities-- sugarcane, bananas,
and potatoes--and places their experience in a broader theoretical context. The three
main areas for discussion are markets, institutions and technology: themes which are
identified as being those that most strongly affected change. The thesis integrates
some aspects of the new institutionalism and neoclassical economics. and applies this
framework to a multi-crop study of Colombian agriculture.

Initially, this study was designed to measure the biases of technical change and
their effects on the development of agriculture. However, while it was found that the
biases of technical change that influenced future transformations were of intrinsic
interest, the underlying mechanisms which stimulated those changes were fundamental
elements necessary for this type of study and therefore demanded attention. For this
reason, other factors which contributed to modernisation were examined. these
include, in addition to technology: markets; institutions; land usage; production-, and
capital-bias; and characteristics of crop and processing. Finally, to interpret this in
a human context, the interaction of these factors on labour was examined, particularly
the benefits which accrued to ’workers’ in the process of technical adoption.

Issues such as social and political struggles will not be reviewed. The thesis
will also not discuss directly concerns such as the quality of human capital,
organisational changes in the labour force and trade union activity. Obviously,
labour-capital relations affect production descisions but a consideration of these
relations and a discussion of the long-run distributional effects of agrarian change
does not require an extensive analysis of labour formation. This has already been

done elsewhere. Labour is discussed to place the analysis of modernisation in the



context of the long-term distributional effects of technical change'.

The 1936-1990 period was chosen in order to provide a framework for the
analysis of long-run change. The point of departure was selected because 1936 was
the year when a land reform bill was passed which attempted to bring security of
tenure to squatters with uncertain title?2. It was hoped that land reform would lead
to modernisation. In fact, the main changes were that landowners ensured that
squatters and tenants did not gain title land by expelling them, and replaced labour-
intensive crops with cattle grazing®. Nonetheless, it represents a point in which
agriculture, started expanding significantly by increasing land under cultivation. In
1936 agriculture comprised nearly one-half (46 %) of GDP. By 1988, its significance
had declined almost half to 24%*, while the share of the economically active
population employed in the sector had declined from 60% in 1938 to 32.4% in
1984°. Below the issues which influenced modernisation will be analyzed. This will

be followed by a discussion of the case studies.

'For literature on the importance of human capital see for example, Schultz, Theodore W. (1990).
"Investing in People.” In Eicher, Carl K. and Statz, John M. (Eds.). Agricultural Development in the Third
World. Baltimore (2nd edition): The Johns Hopkins University Press, pp.280-289. For an excellent study
on labour in the agricultural sector see Booth, Anne and Sundrum, R.M. (1985). Labour Absorption in
Agriculture. Oxford: Oxford University Press. For a specific case study of the influence of labour during
the transformation to modern methods see for example, Clemens, Harrie and de Groot, Jan P. (1988).
"Agrarian Labour Market and Technology Under Different Regimes: A Comparison of Cuba and the

Dominican Republic.” Latin American Perspectives, 15(4), pp.6-36.

Hirschman, Albert O. (1963). Journeys Toward Progress. New York: The Twentieth Century Fund,
p.-108.

3Ibid., pp.112-113.

*These figures are based on GDP deflated to 1975 prices. See Londofio, Juan Luis (1990). "Income
Distribution during the Structural Transformation: Colombia 1938-1988." PhD Disseration: Harvard
University, appendix, table 1.

Censo de Poblacién de 1938. Bogot4: DANE; Londofio, Juan Luis (1990), op.cit., appendix, table 19.
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Introduction

ELEMENTS OF AGRICULTURAL MODERNISATION
Agriculture traditionally was addressed by Adam Smith and David Ricardo to
understand the forces behind surplus creation, capital accumulation and eventual
"development’. In the writings of Smith, Ricardo and Marx the agricultural sector
was analyzed to comprehend the causes of the Industrial Revolution and the process
of growth®. In later writings the agricultural sector was often given secondary
importance in the face of more ’dynamic’ ones. Recently the debate has come full
circle and the agricultural sector is again considered to be a vital player per se in the
economic system. In 1961, the five main functions of the agricultural sector within
an economy were delineated by Mellor and Johnston: a)provision of foodstuffs,
b)generator of employment, c)producer of inputs for other sectors, d)creator of
markets for industrial output, and e)generator of foreign exchange’. With a large
proportion of the world’s population still involved in agricultural pursuits, the process
of agricultural modernisation is viewed as of crucial importance, not only to push
development forward but also to improve rural conditions. The agricultural sector
in less developed countries (LDCs), particularly in Latin America, experienced a
sluggish transformation in the twentieth century, often characterized by pockets of
commercial agriculture that exhibited high growth rates and existed alongside static

zones of subsistence. Some of the debates concerning the restraints on agricultural

Smith, Adam (1976, 3rd edition). An Enquiry into the Nature and Causes of the Wealth of Nations.
Campbell, R.H. and Skinner, A.S. (Eds.) Oxford: Clarendon Press; Ricardo, David (1817), Edited by

Sraffa, P and Dobb, M.H. (1951), The Works and Correspondence of David Ricardo Vol.I, Cambridge:
Cambridge University Press; Marx, Karl and Engels, Frederich (1967, follows the German 1983 edition).

Capital: A Critique of Political Economy. Moscow: Progress Publishers.

"Johnston, B. and Mellor, J.W. (1961). "The Role of Agriculture in Economic Development.”
American Economic Review, Vol.51, pp.566-593.




Introduction
modernisation will be reviewed, and their links with the research in the thesis will be

underlined. Lastly, the theoretical debates on labour’s participation in the benefits

of technical adoption will be presented.

Markets

Both factor and product markets will be analyzed to observe change over time.
Two aspects of the transformation of factor markets will be analyzed. First, it will
be seen that the increased penetration of capital into LDCs resulted in the
internationalisation of capital. Progressively the global market has become more
homogeneous, with similar production patterns and final products. This point will
be addressed in the case of bananas. Second, and related to this is the maturation of
factor markets which resulted in wider availability of market information and the
resultant trend to the increased perfection of market signals. For instance, the
gradual development of international markets has effected changes in the location and
ownership of sugar refining and shifts in production responsibilities in banana
cultivation.

International product markets will also be studied, to assess the gains of trade
in modernisation. The importance of external trade for providing an impulse to
modernisation will be revisited. The recent onslaught of liberalisation policies in
LDCs is based on assumptions inherent in the traditional theory of the gains from

trade®. It is argued in this thesis that a sudden entrance into international markets

®See Alpine, Robin and Pickett, James (1993). Agricultural Liberalisation and Economic Growth in
Ghana and Cote d’Ivoire, 1960-1990. Paris: OECD; Nguyen, T.T. and Wigle, R.M. (1992). "Trade
Liberalisation with Imperfect Competition: The Large and the Small of it." European Economic Review
36 (1), pp-17-35.




Introduction
can create less than optimal conditions for modernisation, for the accompanying rise
in prices (of land, inputs and labour) can negatively affect other agricultural activities

and regional development in general.

Institutions

The second central theme to the thesis is institutions. The importance of
institutions in economic development and their incorporation into neoclassical theory
has been recent’. Their significance to this study is that explanations for market
failure and seemingly irrational economic behaviour can be better understood by a
close examination of institutional constraints. Informal and formal institutions are
devised within each society which Douglass North describes as ’rules of the game’".
Informal institutions are defined as norms of behaviour, conventions, and codes of
conduct'. Formal institutions consist of laws, economic policies, property rights--
anything that is explicitly established and codified. Economic research on institutions
has focused on transaction costs and property rights. Within the thesis, property
rights will be explicitly addressed and implicit changes in transaction costs will be
observed through the analysis of choice of techniques--new technologies. The

evolution of property rights and their effect on future economic performance will be

*See North, Douglass (1993). "The New Institutional Economics and Development.” London: Paper
presented for the Conference on Public Choice and Development; North, Douglass (1981). Structure and
Change in Economic History New York: Norton; Coase, Ronald (1937). "The Nature of the Firm."
Economica 4 , pp.386-405; Coase, Ronald (1960). "The Problem of Social Cost.” Journal of Law and
Economics 3, pp.1-44; Bates, Robert (1981). Markets and States in Tropical Africa. Berkeley: The
University of California Press.

“North, Douglass, (1993), op.cit., p.14.
"North, Douglass C. (1991). "Institutions” Journal of Economic Perspectives 5(1), pp.97-112.
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assessed'?>. The main issues to the analysis on property rights will be defined below.

First, within the LDC literature, the inefficiencies resulting from highly
skewed land distribution were commonly considered a source of sectoral
stagnation®. Alain de Janvry maintained that early twentieth century development
in Latin America was characterized by traditional landed elites who extended their
sectoral command toward industry and finance, while retaining control of land in
latifundio™. According to a study of 16 developing countries based on census
material for 1950, 1960, and 1970, there were three major trends in terms of land
tenure: 1)rising inequality in the distribution of landholding; 2)increasing polarization
in the agrarian structure and 3)small constrained farms produce most of the food
grain'®. The transformation of landed elites will be directly addressed in sugar
production and the evolution of their participation in agricultural modernisation will
be analyzed. In addition, the obstacles faced by small producers will examined in all
three crops and explanations for the observed trends will be discussed.

Second, land ownership has also been linked positively to credit access and
contributes to the discussion presented below concerning credit-bias. A problem for

many farmers in LDCs is their temporary access to land. This makes it difficult for

For an excellent review of agrarian institutions see Bardham, Pranab (Ed.) (1989). The Economic
Theory of Agrarian Institutions. Oxford: Clarendon Press.

3de Janvry, Alain and Sadoulet, Elisabeth (1990). "Investment Strategies to Combat Rural Poverty in
Latin America.” In Eicher, Carl K. and Statz, John M. (Eds.). Agricultural Development in the Third
World. Baltimore (2nd edition): The Johns Hopkins University Press, p.446.

“de Janvry, Alain (1984). "The Political Economy of Rural Development in Latin America: An
Interpretation” In Eicher, Carl and Staatz, John (Eds.) Agricultural Development in the Third World.
Baltimore: The Johns Hopkins University Press, p.87.

1SEl-Ghonemy, M. Riad (1990). The Political Economy of Rural Poverty. London: Routledge, p.29.
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them to obtain credit from formal lending agencies as land has several attributes
which are desired as collateral’®>. The most important question to be asked is
whether provision of better defined and increased access to land titles raises
agricultural output by easing access to credit. Data from three states in Brazil in
1978 show that capital per hectare is substantially higher on titled farms than on
undocumented or encroached land"’. William Rodgers has also concluded that as
land quality increases, the likelihood of rural migrations declines'®. Therefore it
appears that better land quality and provision of legally enforced land titles
encourages permanent settlement and increases agricultural output. In this thesis the
significance of strong property rights and the importance of land titling to increase
agricultural output will be examined, and the circumstances under which titling
expands output will be explored.

Third, in connection with unequal land distribution and inadequate access to
land is the emergence of contractual arrangements. Land markets are rigid and
sometimes determined by a long process of evolving land rights, a process that is
identified by institutional economists as path-dependent'. Because of rigid
ownership patterns tenancy agreements emerged which motivated different patterns

of agricultural production. Some examples include: sharecropping, contractual

'*Binswanger, Hans and Rosenzweig, Mark (Eds.), (1984). Contractual Arrangements, Employment,
and Wage in Rural Labor Markets in Asia. New Haven: Yale University Press.

YFeder, Gershon and Noronha, Raymon (1987). "Land Rights Systems and Agricultural Development
in Sub-Saharan Africa." The World Bank Research Observer 2(2), p.160, citing Villamizar, F. (1984).
"IDB Financing in Land Administration Programs.” Paper presented at the International Workshop on Land
Tenure Administration, Salvador, Brazil.

'8Rodgers, William M. (1991). "The Significance of Access to Land as a Determinant of Kenya’s
Interregional Migration.” World Development, 19(7), pp.921-926. '

1Bardham, Pranab (Ed.) (1989), op.cit., p.9.
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agreements, squatters, colonists, and cooperative and common property rights.
Within the thesis, squatter and contractual arrangements will be the two types
discussed. The rationale for entering into these types of arrangements will be
examined and their economic function will be explored.

Lastly, in addition to the focus on property rights, another significant aspect
of institutions is that of innovation®. The role institutions have in the organisation
of research and development, technological diffusion, establishment of links between
local producers and consumers and State protection of local cultivators will be
reconsidered. Well-organised public sources can obtain exceptional results such as
the case of the Land Grant College System in the USA. However in LDCs the State

is often not strong enough to create these institutions?'.

Technology

The third central issue is technology. Arguments expounding the necessity of
technical change are related to increases in productivity, efficiency and economic
growth. Increased productivity can reduce the price level that would have otherwise

induced an inflationary process®. An increase in productivity is also believed to

®See for example, Ruttan, Vernon M. and Hayami, Yujiro (1990). "Induced Innovation Model of
Agricultural Development.” In Eicher, Carl K. and Statz, John M. (Eds.). Agricultural Development in the
Third World, Baltimore (2nd edition): The Johns Hopkins University Press, pp.97-114.

'For a excellent concise review of the U.S. system see Bonnen, James T. (1990). "Agricultural
Development: Transforming Human Capital, Technology, and Institutions.” In Eicher, Carl K. and Statz,
John M. (Eds.). Agricultural Development in the Third World. Baltimore (2nd edition): The Johns
Hopkins University Press, pp.265-269.

ZBased on the assumption that in many LDCs there is an excess demand (supply does not meet demand)
for food, see Ghatak, Subrata and Ingersent, Ken (1984). Agriculture and Economic Development.
Brighton: Wheatsheaf Books Ltd., pp.34-36.
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effectively increase real wages and thus the general standard of living. Consistent
with the classical economist’s notion, there is clear evidence from a macroeconomic
perspective that industrial expansion was greater in those years in which the increase
in the price level of foodstuffs was comparatively lower. Although there are
inherent paradoxes within the modernisation of agriculture, such as the relative
decline in the social and economic value of agricultural products as development
proceeds, technology in the main can be considered beneficial. Nonetheless, one of
the dilemmas to be addressed is the detrimental effects of technical change under
conditions of a highly skewed income distribution. In this case, the benefits of
change are channelled continually to one strata of the population with little gain
accruing to the rest?.

Although technology is considered vital for growth, the incorporation of
technical change in neoclassical theory is relatively new. This is due to the difficulty
of quantifying innovation, therefore technical change and new technologies have been
relegated frequently to the economist’s black box of residuals®®. Technical change

was seen as being embodied indeterminately in the factors of production, and was not

BSee Sarmiento, Eduardo (1988). "Las Complementariedades en la Teorfa del Desarrollo." Desarrollo
y Sociedad, No.1, pp.17 and Sarmiento, Eduardo (1984). Funcionamiento y Control de Una Economia en
Desequilibrio. Bogota: CEREC.

2For discussion of the importance of socio-economic structures see Lewis, W.A. (1954), "Economic
Development with Unlimited Supplies of Labour”, The Manchester School (22), pp.139-191. Amartya
Sen’s discussion of entitlement access also sheds light on this issue. See Sen, Amartya (1984). Poverty and
Famines: An Essay in Entitlement and Deprivation. Oxford: Clarendon Press. See also Chenery, Hollis
et.al. (1974). Redistribution With Growth. New York: Oxford University Press.

See Harrod, R.F. (1948). Towards a Dynamic Economics. New York: St. Martin’s Press; Domar,
E.D. (1946). "Capital Expansion, Rate of Growth and Employment.” Econometrica, pp.137-147; Solow,
Robert (1956). "A Contribution to the Theory of Economic Growth.” rterly Journal of Economics,
pp.65-94.



Introduction
considered an independent factor which pushed forward development®. This study
will focus on the long term path of technical change, examining the impulses for
research and development, diffusion, and adaption. First, the discontinuous pattern
of technical change will be analyzed. In other words, technical change can be pushed
by the introduction of one new method which will trigger changes in the rest of the
process. Second, the economic and political conditions under which technology is
diffused and farmers adapt will be investigated. Third, the effect externally-induced
technology has on development will be analyzed. A problematic condition facing
developing countries is that technical change is largely based on inputs produced
outside the country. Therefore, one of the most important effects technical change
has on economic growth is inevitably externalized: production diversification and
market amplification?.

The significance of internally-diffused, low-cost techniques will also be
examined. The approach will be drawn from Ester Boserup’s pioneering
interpretation of the relationship between technical change and population growth?,

One of the elements of her study was the belief that low-cost, labour intensive

*Economists who directly addressed technical change include: Schumpeter, J.A. (1959); Rostow,
W.W. (1960); Kaldor, Nicholas (1957); Economist historians which analyze technical change include:
Landes, Davis S. (1960). The Unbound Prometheus. London: Cambridge University Press; David, Paul
(1975). Technical Choice, Innovation and Economic Growth. London: Cambridge University Press;
Headrick, D.R. (1988). The Tentacles of Progress New York: Oxford University Press.

ZBalcazar, Alvaro (1986). "Cambio Técnico en la Agricultura.” In Machado, Absalon (Ed.), Problemas
Agrarios Colombianos. Bogota: Siglo Veintiuno Editores, p.213. For discussion on socially optimal
technologies see Stewart, Frances (1977). Technology and Underdevelopment. London: The Macmillan
Press, Ltd; Stewart, Frances (Ed.) (1987). Macro-Policies for Appropriate Technology in Developing
Countries. Boulder: Westview Press; Berry, Albert and Cline, William (1979). Agrarian Structure and
Productivity in Developing Countries. Baltimore: The Johns Hopkins University Press. Nadal Egea,
Alejandro (1990). "Choice of Technique Revisited: A Critical Review of the Theoretical Underpinnings.”

World Development, 18(11), pp.1451.

*Boserup, Ester (1981). Population and Technology. Oxford: Basil Blackwell.
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techniques were vital to increasing productivity in the agricultural sector during the
process of economic development. For example, in labour abundant economies a
parasite attack could be halted by removing the insects manually, and soil fertility
could be replenished by applying organic manures?®. Without high capital to labour
ratios, four out of the five economic functions described earlier by Johnston and
Mellor are obtainable. In this study, it will be argued that low-cost techniques do not

necessarily impede competitiveness but can actually enhance it.

Production- and capital-biases contributed to the explanation of diverse
production methods. An extensive study conducted by Berry and Cline establishes
that the agricultural sector in LDCs is characterized by constant returns to scale®.
For example, qualitative data identify the availability of machinery rental
arrangements, the scale irrelevance of cattle ranching (it can be a feedlot activity or
conducted on large expanses of land), and the more highly motivated labour force on
family owned enterprises as compared to the use of wage labour as explanations for
this phenomena®. Quantitative data can be observed in the ample base of literature

containing empirical production functions®’. If there happen to be inverse

*Ibid, pp.24-26.

%Berry, Albert and Cline, William (1979). Agrarian Structure and Productivity in Developing
Countries. Baltimore: The Johns Hopkins University Press, p.6.

3'Ibid. See also Bardhan, P.K. (1973). "Size, Productivity and Returns to Scale: An Analysis of Farm
Level Data in Indian Agriculture.” Journal of Political Economy 81(6), pp.1370-1386.

38idhu, Surjit (1974). "Relative Efficiency in Wheat Production in the Indian Punjab.” American
Economic Review (Sept 1974; Bardhan, P.K. (1973). "Size, Productivity and Returns to Scale: An
Analysis of Farm Level Data in Indian Agriculture.” Journal of Political Economy 81(6), pp.1370-1386;
Lau, L. and Yotopoulos, P. (1971). "A Test for Relative Efficiency and Application to Indian Agriculture,”
American Economic Review. 61(1), pp.94-109.
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relationships in farm size and output per hectare it was attributed to production
uncertainty in agriculture and other phenomena such as monopolistic control by large
landowners of certain factors of production®. Nevertheless, there is a widely-
accepted conception that large farmers are more productive because they supposedly
provide efficient marketing services, produce high quality products, levels of
education are usually higher thus they are most likely to be entrepreneurs. Therefore
this sector is often regarded as being *dynamic’, ’progressive’, 'modern’, ’capitalist’,
etc.*. In this study the incentives that face small as well as large producers will be
discussed and the motivations behind technical change will be analyzed so that the
different mechanisms underlying technique selection can be understood.

Despite constant returns to scale among farm size, capital markets tend to be
biased towards large landowners*®. This results in a greater use of improved
techniques on large farms, and further aggravates the distortions of factor use.
Because of their relatively easy access to capital, large landowners will be more likely
to employ capital using techniques instead of utilising labour, the more socially
efficient factor in most LDCs. Nonetheless, it has been shown that highly
sophisticated techniques are used to a similar extent amongst both small and large
farms, despite the small farmer’s inferior access to credit®. Although time lags may

have occurred during the initial adoption phase, (i.e. large farms adapt more quickly

*Bardhan, P.K. (1973), op.cit. pp.1370-1386.
3El-Ghonemy, M. Riad (1990). The Political Economy of Rural Poverty. London: Routledge, p.123.
3Berry, Albert and Cline, William (1979), op.cit., pp.29-30

%Ruttan, Vernon W. and Binswanger, Hans (1978). "Induced Innovation and the Green Revolution."

In Binswanger, Hans and Ruttan, Vernon (Eds.), Induced Innovation: Technology, Institutions, and
Development. Baltimore: Johns Hopkins University Press.

12



Introduction
than small farms®’), within a few years of the introduction of new techniques the
relevance of plot size and the use of the new technology usually has disappeared.
Regardless of production scale-neutrality, this thesis will argue that large landowners
in LDCs have qualitative advantages in terms of access to credit and markets, and
usually own higher quality land (both in terms of geographic location and fertility)*:.
Biases in credit markets and easier access to technology can lead to inefficient
allocation of resources, to the detriment of small producers.

What occurs to small producers under conditions of capital-bias? Originally
small farmers, belonging to the ’traditional’ sector, were considered risk averse and
therefore less likely to adopt new techniques. However, evidence suggests that small
scale farmers are just as willing to adapt new techniques as soon as they have
demonstrated their profitability in the region®*. Moreover small producers are also
beneficial because with their development factor markets are stimulated. The
importance of small scale production will be underlined, and their efficiencies will

be examined.

*’See Griffin, Keith (1981). Land Concentration and Rural Poverty. London: MacMillan; and Pearse,
Andrew (1980). Seeds of Plenty, Seeds of Want. Oxford: Clarendon Press.

%For a general discussion on land distribution in Colombia see Kalmanovitz, Salomon (1974).
"Problemas del Campesinado Parcelario.” Desarrollo Rural. Kalmanovitz explained that the landed class
in Colombia slowly rose during the colonial era and monopolized the territory where there were possibilities
for servile labour relations. However Garcia Garcia refutes this claim by asserting that "...most large farms
were located in the Urinoquian and Amazonic regions and had poor soil, inadequate water and were far
away from consumption centres.” See Garcia Garcia, Jorge (1991). "Colombia” in Liberalizing Foreign
Trade : Brazil, Colombia, Peru (Vol.4). Papgeorgiou, G., et. al. (Eds.), Washington, D.C.: The World
Bank, p.23. This view is supported by more recent analyses which claim that land fragmentation had
already occurred on the more fertile lands as they were opened to agricultural production in the first
instance. The large farms were predominantly located in expanison areas of the agricultural frontier with
low-quality soils. However this statement is difficult to maintain as there are many large farms on fertile
land surrounded by small units on marginal land ‘

*Ibid.
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The nature of the crop is also crucial to production decisions. With regard to
agriculture, Charles Kindleberger was one of the first economists to identify that the

nature of a crop affected technological change.

Tree crops, like rubber, cocoa, and coffee take a long time to bear their first harvest,
and they last for years in production. They do not encourage agricultural
experimentation by the individual farmer as do annual crops®.

Do only annual crops stimulate research and development, or do production structures
and regional producer associations have an impact? Through the case studies it will
be observed that some crops, because of their biological nature, are more easily
cultivated in some areas, technology is more quickly diffused and, production patterns
sometimes converge. In others, research is more troublesome to organise, and

technology derives primarily from abroad or from slow to develop internal efforts.

Labour

Two main issues for labour will be discussed. First, the transformation of
labour in the modernisation process with the introduction of new techniques. Is
labour always proletarianized? Second, the effects of technical change on labour both
in terms of methods of recruitment, working conditions and qualitative changes in
standard of living will be examined*!.

With regard to the transformation from peasant to proletarian and estate

“Kindleberger, Charles (1965). Economic Development. New York: McGraw Hill, p.77.

“'For general literature on these issues see Booth, Anne and Sundrum, R.M. (1985). Labour Absorption
in Agriculture. Oxford: Oxford University Press; Boserup, Ester (1981). Population and Technology.
Oxford: Basil Blackwell; Burton, Henry J. (1973). "Economic Development and Labor Use: A Review"

World Development 1(12), pp.1-22; Wharton, Clifford (Ed.), (1970). Subsistence Agriculture and
Economic Development. London: Cass.

14



Introduction
farming to capitalist relations of production, Lenin delineated two mutually exclusive
processes of transformation: internal proletarianization (Junker road) and external
proletarianization (Kulak path) to capitalism. Internal proletarianization is
characterized by the landlord’s increased control over the estate to the detriment of
the labourer. External proletarianization is based on differentiation of small
producers. It arises when tenants obtain title to land and begin to work the land
independently of the landlord*’. The former tenant is encouraged to become
autonomous of the landlord in both production and distribution. In this phase, wage-
labourers are obtained from the existing body of workers in the region, and internal
differentiation proceeds in such a way to enrich some peasants and impoverish
others®. Paths of rural transformation in Latin America have been found to be less
straightforward than this classifaction suggests and peasants often portray
’polyvalency’ in which they have various roles in society, such as wage-labourers and
small commodity producers*. Does polyvalency enrich these farmers and protect
them from the inadequacies of the market, or does it prevent them from being mobile
and flexible agricultural labour since they are tied to their property? Particularly,
with potato growing these changes will be observed.

Does agricultural development improve conditions for the rural worker? The
problem with many studies is that they regard the rural sector as composed of

farmers, workers or a combination of the two, and fail to see major differences within

“Goodman, David and Redclift, Michael (1981). From Peasant to Proletarian: Capitalist Development
and Agrarian Transitions. Oxford: Basil Blackwell Publisher, p.103.

“Roxborough, Ian (1979). Theories of Underdevelopment. London: Macmillan Publishers Ltd., p.99.
“Goodman, David and Redclift, Michael (1981), op.cit., pp.103-105.
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the farmer category. Illustrations of the diversity of the rural sector include the
landowner, the squatter, the labourer who owns a small plot of land, the small size
farmer who hires labour (and hires himself out), the large landowner who hires
labour, the absentee farmer and the manager (mayordomo). Therefore it is difficult
to devise a study analysing rural workers well-being using only changes in real wage
rates over time. Moreover, there have only been a few empirical studies discussing
the determinants of rural wage rates. These studies have run into many problems
such as inadequate data on rural households, nonpecuniary differences in wage paying
jobs, and the extent to which labour is mobile. Because of the diversity of the rural
population, and the fact that the standard of living can not be simply measured by
money wages, perhaps a more accurate variable is ’regional development’ such as
construction of transport networks, hospitals, schools, literacy, etc. which reflect
general levels of welfare. These variables are too vast to be accurately analyzed in
this thesis, however the contribution of technical change to development and some
qualitative changes that the labour force undergoes vis-a-vis the introduction of new

techniques can be observed and weighed.

CASE STUDIES

The selection of sugar, bananas and potatoes was based on their importance
to the national economy, location, trade orientation, land usage and data availability.
Heterogeneity in all these aspects was the objective.  Also these three crops,
particularly the first two, were concentrated geographically therefore regional data

could be used to supplement micro data. Also, patterns of technical adaption,
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changes in land usage, and patterns of labour recruitment were more easily observed.
For all three crops it was discovered that modernisation commenced earlier than the
1950s, contrary to the accepted periodization which marks the 1950s as the
benchmark for the shift to modern production methods.

The most salient qualities of sugar were its aseasonal harvests, concentrated
industry structure, and centralized production in the region of the Cauca Valley.
Sugarcane production was first impulsed by buoyant domestic demand and later
commercialisation expanded to external markets in 1964 with the Colombian access
into the US sugar quota. Therefore modernisation has been pushed by internal and
external stimuli. The cane-sugar industry directed some production toward the price-
supported domestic market which created a degree of income security for the
industry. Land usage in the Cauca Valley was characterized by landed estates
therefore the transformation of these organisations can be observed. Migrant labour,
common to cane harvests in other regions, was not used because sugar harvests can
be conducted year-round, due to ideal climatic conditions. This also implied lower
factory investments as a smooth flow of cane could be ensured year-round.

Export-bananas were selected because foreign capital was involved in its
transformation since the 1890s and continued to be important until 1983, at which
point cultivation and export were entirely absorbed by local initiative. Cultivation has
been concentrated in the regions of Santa Marta (mainly until the 1960s) and Urabé

(from the 1960s). Moreover, few studies have dealt specifically with a comparative
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analysis of the two regions, and with Urab4 in general”. Bananas provided an
example of an export oriented crop, allowing the "virtues" of integration into the
global economy to be assessed. Since, unlike sugar, bananas participate in a less-
protected, highly competitive world market, they were more sensitive to external
standards. State-of-the-art technical change might be the only means of survival for
the banana producer. Different to the literature on export-banana regions which
centres on TNC activity, the thesis will underline the vitality and dynamism of small
independent producers. Land usage was varied withA many types of producers
supplying the export market. The early entrance of foreign capital also resulted in
a quickly proletarianized labour force.

Potatoes have been grown principally for internal markets throughout the
period, and the growth in output has been strong since 1936. Although production
was dispersed throughout Colombia, this thesis will focus on the largest producing
regions, Boyac4 and Cundinamarca. Location of producers was highly diffuse, being
characterized by many small producers with low levels of capital. However the crop,
unlike export-bananas or cane-sugar, was a mixed crop which indicated that both
modern and traditional methods were employed. In addition, land ownership within
potato growing areas tended to be less concentrated which sheds light on a different
labour force structure in contrast to the transformation of capitalist relations
predominant for bananas and sugar. Production decisions were determined by input

and credit availability, factors which for most producers were in shorter supply. As

*“*One main study which compares the two regions is Bucheli G6mez, Marchelo (1991). "El Surgimiento
y la Caida de un Enclave Agricola: Estudio de las Zonas Bananeras de Magdalena y Urab4, 1948-1968."
Masters Thesis, Universidad de los Andes.
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regional potato techniques were not nearly as homogeneous as the other studied crops,
they provide an example of disjointed technical change. It is argued that, because of
this structure, modernisation of production has been slower, and marketing and

commercialisation have been a major bottleneck to change.

The thesis is divided into three parts corresponding to each crop and each part
is divided into iwo sections. The first section examines crop modernisation in other
regions of the world with emphasis on the important issues outlined here and provides
a comparative context for the Colombian case. The second section analyses the
Colombian experiences. Finally, the conclusion integrates the results of the three
parts and answers the questions laid out above.

Despite the constraints and imperfections of the agricultural sector, sugar,
bananas and potatoes have experienced favourable expansion. Cane-sugar evolved
from small bases of the 1930s to achieve the highest world cane yields in 1990.
Growth has been sustained throughout the period discussed. Export bananas most
salient qualities were their rebound into world markets in the late 1960s and the
departure of TNCs as the agent of technical diffusion and marketing. Lastly, potatoes
achieved positive five-year growth rates throughout the period and met increasing

demands to feed the population despite inconsistent state policy.
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| Sugarcane

Sugarcane was the first source of processed sugar and has been an important
element to the agricultural mix in many developing countries such as Brazil, the
Dominican Republic, Mauritius, Peru, India, Cuba, Indonesia, Guyana and Colombia.
Between 1600 and 1900 sugar was the most important of the internationally traded
commodities'. During this period most sugar exports derived from cane though by
the late nineteenth century beet-sugar exports surpassed those of cane-sugar until 1914
when cane-sugar exports regained and maintained their dominance until 19902, In
1985 sugar was second only to coffee as a source of agricultural export income for
developing countries®. In terms of growth and development, sugar was a significant
export earner, an important foodstuff, and in some cases employed substantial
amounts of rural labour. Today sugar is produced in most countries: in temperate
climates it can be obtained from beet; in tropical areas cane is used. Moreover it can
be processed from a broad range of commodities such as corn, sorghum, milk, and
fruits. Recently, synthetically produced low-calorie sweeteners have also emerged
as a competitor to cane- and beet-sugar, particularly as an additive in a wide range

of processed food. Because of the diverse form sugar can take, competition from

'Fogel, Robert William (1989). Without Consent or Contract. New York: W.W. Norton and Co.,
p.21.

2Evenson, Robert (1976). "International Transmission of Technology in the Production of Sugarcane.”
The Journal of Development Studies. 12(2), p.227; Chalmin, Philippe (1990). The Making of a Sugar
Giant: Tate and Lyle 1859-1989. Chur: Harwood Academic Publishers, table 8.2, pp.142-143; citing the
International Sugar Council; Galloway, J.H. (1989). The Sugar Cane Industry. Cambridge: Cambridge
University Press, Figure 6.1, p.132.

SMulherin, K.S (1986). "The Economic Importance of Sugar and Sugar Cane--Problems and
Perspectives.” Paper presented in FAO conference entitled, "Produccién y Sanidad Animal.” Santo
Domingo, p.7.
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substitutable compounds comes from many products and production methods*. In
this thesis, sugar processed from sugarcane (cane-sugar) will be placed at the centre
of the discussion’.

This chapter is organised into two sections. Part I concentrates on the general
characteristics of the sugar agroindustry. First, crop and-processing characteristics
and international trade will be addressed. Second, technical change and patterns of
technical diffusion will be analyzed. Third, production- and capital-bias will be
discussed. Lastly, methods of labour procurement, proletarianization and the
changing role of labour within the production process will be examined. Part II will

address the issues discussed in part I within the Colombian context.

“The extent of substitutability varies as each new sweetener has distinct qualities thus perfect substitution
is difficult to obtain; see Rands Barros, Alexander (1993). Prospects for the World Sugar Trade. Discussion
Paper No. 55, Geneva: United Nations Conference on Trade and Development, p.2.

5To the chemist sugar denotes a myriad of compounds, eg. fructose, lactose, etc.; the term sugar in this
thesis will refer to sucrose and not any other chemical compound.
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Part I
CROP CHARACTERISTICS, PROCESSING and MARKETS
To provide background for the sugar analysis first the physical properties of
sugarcane and general features of cultivation and will be described. This will be
followed by a review of processing techniques. Lastly, the changing structure of

international markets and centres of production will be analysed.

Sugarcane is a perennial grass that is grown in tropical climates between 35
degrees northern and southern latitude®. There are two methods to propagate cane:
by planting cuttings (rhizomes) or leaving a ratoon crop. Because cane reproduces
asexually, cuttings are planted and seed is only used for experiment in breeding
stations’. Once cane is harvested, a ratoon crop remains which will mature in 12-18
months®. Ratooning can continue for up to ten years, however each successive crop
yields less, and when the grass becomes unprofitable new cuttings must be planted®.
In some regions ratooning can continue longer, depending on variety, climatic
conditions, and extent and frequency of irrigation and input application. However,
in cooler climates cane is often replanted annually, which considerably increases

production costs. Cane requires high levels of rainfall during the growing season and

*Tacke, B.F., et.al. (1963). The World Sugar Economy Structure and Policies. Vol.I: The World

Picture. London: International Sugar Council, p.3.

"Hagelberg, Gary (1989). "The Structure of World Production and Consumption.” In Brooks, C. et.al.

(Eds.), Cane Sugar: the Small Scale Processing Option. London: Intermediate Technology Publications,
p-41.

Galloway, J.H. (1989), op.cit., p.13. The growth period is highly variable as it is dependent on
climatic conditions. For example in Louisiana cane matures in 8-9 months, in Australia and Taiwan 15
months, and in Hawaii and South Africa 18-22 months. Ratoons generally mature in less time. See
Encyclopaedia Britannica Macropaedia (1980). Chicago (15th edition): William Benton Publishers, p.769.

*Galloway, J.H. (1989), op.cit., p.13.
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sunshine to ripen the plant’®. Weeding and pest control must also be carried out but
these tasks are not as demanding as for potato or coffee. Fertilization is also
important as cane depletes the soil rapidly: the monocrop nature of large-scale
plantations exacerbates this problem. Cane is also intercropped by small farmers.
Because cane is a perennial and land planted with cane cannot be taken over
immediately by other crops, intercropping could protect these producers against
market fluctuations'!. For example if semestral crops are included in the mix, they
could smooth out income flows and supply foodstuffs to the household. In many
parts of the world cane is cultivated and produced by traditional methods. These are
largely beyond the scope of this thesis but aspects of traditional processing will be
reviewed briefly in order to provide context for the analysis of milling. Particularly
in part II, production trends of traditionally processed cane (panela) will be examined
as they had an impact on the transformation to modern methods.

Cane-sugar can be processed in various ways, ranging from the rudimentary
to the highly sophisticated. This results in a wide range of production structures and
applications. Traditionally cane was mainly produced for export markets and, to a
lesser extent, was processed in households for domestic consumption. Processed cane
(e.g. whether with traditional or modern methods) had a long shelf life and could be
traded in regional markets. Technical change had a large impact on the way cane was

produced and marketed. These changes will be discussed below.

"®Abbott, George C. (1990). Sugar. London: Routledge, p.14.

Abbott, George C. (1990), op.cit., p.15; Haraksingh, Kusha (1988). "The Uneasy Relationship:
Peasants, Plantocrats and the Trinidad Sugar Industry, 1919-1938." In Albert, Bill and Graves, Adrian

(Eds.), The World Sugar Economy in War and Depression, 1914-1940. London: Routlege, p.119.
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The industrial side was the first to be transformed through the introduction of
new technology'?. Traditionally cane processing involved three stages: juice
extraction, boiling and cooling. Under the impact of technological innovation cane-
sugar manufacturing became more complex and differentiated involving six stages.
These are shown in figure S1.1.

Traditional processing was (and continues to be) conducted with human or
animal power. Cane was crushed in primitive mills to extract the juice®. Once
extracted, cane juice was heated and then allowed to cool into a hard block. In
Spanish America this is called panela, in Brazil rapadura, in Haiti rapadou, and in
India gur'*. These traditional mills were known as trapiches or guildives. By
modern standards, traditional methods of processing are obsolete, but trapiches can
still be found in the Third World because they are easy to build and can be financed
by small cultivators who supply local markets.

Technological change, leading to capital intensive, large scale processing,
resulted from market growth and triggered demand for labour, improved transport

and the need to establish synchronised links between field and factory. If raw cane

"Beechert, Edward (1988). "Technology and the Plantation Labour Supply: The case of Queensland,
Hawaii, Louisiana and Cuba.” In Albert, Bill and Graves, Adrian (Eds.), The World Sugar Economy in
War and Depression, 1914-1940. London: Routledge, p.133.

Rojas, José Maria (1983), Sociedad y Economifa en el Valle del Cauca; Empresarios y Tecnologia
en la Formacidn del Sector Azucarero en Colombia, 1860-1980. Bogot4: Banco Popular, pp.13-19.

“Pierre, Guy (1988), op.cit., p.122; Bermtdez Méndez, Nora and Pochet Coronado, Rosa M. (1986).
La Agroindustrial de la Cafia de Azicar en Costa Rica. Buenos Aires: CLACSO, p.194; Galloway, J.H.
(1989), op.cit., p.139.

15See Rojas José Maria (1983), op.cit., pp.13-19; Pierre, Guy (1988). "The Frustrated Development
of the Haitian Sugar Industry between 1915/18 and 1938/9: International Financial and Commercial

Rivalries.” In Albert, Bill and Graves, Adrian (Eds.), The World Sugar Economy in War and Depression,
1914-1940. London: Routlege, p.122. In general frapiche was the term in Spanish America and guildive
in Haiti
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Part I: Sugarcane
is not processed within twenty-four hours of the harvest, sucrose levels drop
dramatically. These characteristics differentiate cane from other plantation crops for
there was always a need to reconcile labour-intensive field practices with capital-
intensive factory methods. The use of steam power, shredders, vacuum pans, and
centrifugals were the innovations that impulsed the shift from small-scale processing
to large-scale centrals.

Modern milling emerged largely during the nineteenth century with notable
advances in six areas: cane cutting/shredding/crushing, juice clarification, filter and
evaporation, vacuum boiling pans, centrifugals, and drying'®. The patio is the
arrival point of cane from the field and is where cane is weighed and stored before
being fed into the mill'”’. After passing through the patio, the cane is conveyed into
cutters and shredders for juice extraction. In this stage approximately 60% of juice
is separated'®. In stage two the shredded material is then fed into roller mills where
it is crushed and more juice is extracted. To clarify the juice, milk of lime is added,
the mixture is heated and sent to a juice clarifier which separates the unpolluted and
muddy juice. The muddy juice is removed and the clarified juice is then sent through
a series of evaporators (stage 3) which remove almost all the water. A syrupy

substance remains and is drawn into vacuum boiling pans to extract remaining water

"“See Galloway, J.H. (1989), op.cit. pp.135-138, and Deerr, Noel (1950). The History of Sugar Vol
2. London: Chapman and Hall, chapter 33; see Figure S1.1 for a diagram of the basic steps of cane-sugar

processing.
YInterview with Hugo Mosquera (9 Feb.1992), Factory Engineer, Manuelita, Palmira, Colombia.

8Encylopaedia Britannica: Macropaedia. (1980), Chicago (15th ed.): William Benton Publishers, p.771.
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Figure S1.1

Basic Steps in Cane-Sugar Processing
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Part I: Sugarcane
(stage 4). The syrup boils and seed crystals, small crystals of sugar, are added to
activate the crystallisation process. During the boiling phase crystals grow from
.3mm to 1.0mm". After crystallization, a thick, gummy substance (massecuite)
remains which is sent to centrifugal machines (stage 5). Centrifugals are cylindrical
baskets pierced with holes in which massecuite is separated into raw sugar and
molasses. This process is repeated until further extraction of raw sugar is no longer
profitable. Raw sugar is then conveyed to the cooler where it is dried (stage 6),
before packaging.

A chronology of technical change is presented in Part II in the sub-section on
Manuelita. It will be seen that the introduction of new technology in one stage
sometimes had a knock-on effect on other stages. In others, new methods were
subsituted for old with little effect elsewhere in the production process. The most

salient feature of modern milling technology was its impact on scale of production®.

International sugar markets have become increasingly regulated since the
establishment of modern milling centres in the nineteenth century?. During the
twentieth century century, different sugar agreements were established to control
exports and prices”?. Similar to bananas, this was different from the majority of

agricultural commodities which were sold on ’freer’ global markets. International

®Ibid., p.772.

ZForsyth, David (1977). "Appropriate Technology in Sugar Manufacturing.” World Development 5(3),
p-194.

ZAlbert, Bill and Graves, Adrian (Eds.), The World Sugar Economy in War and Depression, 1914-
1940. London: Routlege, pp.3-5; Pérez-Lépez, Jorge (1991), op.cit., p.122.

2See for example, Chalmin, Phillippe (1990), op.cit., chapter 1.
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sugar agreements and/or bilateral quotas were still common by 1990 and were often
based on political relationships between exporting and importing countries. The
political economy of many LDCs and their association with the industrialised world
determined the direction of sugar exports. The nature of non-free markets was also
evident in price differentials. For example, Brian Pollitt signals 1934 as the year US
and London (world) markets began to diverge. At this time US prices improved
through a tariff reduction from two cents per pound to .9 cents®. Moreover, in the
1980s countries that exported to the EC benefitted with higher export earnings than
those in the US sugar quota which experienced declining US imports which effected
a drop in export income®. These preferential "high" price agreements however are
volatile and can result in lower prices. For example, in 1960, the evidence also
suggests that sugar sales to the Soviet Union were made at prices far below world
market prices®.

In addition, sugar was often a powerful domestic political concern®. The
importance of government policy was evident with the emergence of the nineteenth
century European beet-sugar industry which expanded as a result of protection?.

In contrast, for most of the nineteenth century producers of cane-sugar did not enjoy

ZPollitt, Brain (1988). "The Cuban Sugar Economy in the 1930s." In Albert, Bill and Graves, Adrian

(Eds.), The World Sugar Economy in War and Depression, 1914-1940. London: Routlege,
p.101.

MJabara, Cathy and Valdés, Alberto (1993). "World Sugar Policies and Developing Countries.” In
Marks, Stephen an Maskus, Keith (Eds.), The Economics and Politics of World Sugar Policies. Ann Arbor:
The University of Michigan Press, p.136.

BPérez-Lopez, Jorge (1991), op.cit., p.137.

*Pierce, Paulette (1984). Noncapitalist Development: The Struggle to Nationalize the Guyanese Sugar
Industry. New Jersey: Rowman and Allenheld.

Z'Fraginals, Manuel Moreno (1990), op.cit., p.133; see also Chalmin, Philippe (1990), op.cit., chapters
1 and 2.

28



Part I: Sugarcane
the same advantages. Only during the twentieth century, did domestic sugar policy
in LDCs, coupled with increased population become vital and lead to spiralling
consumption at home. From the 1970s onwards the majority of sugar was produced
and consumed in LDCs®. For instance, India was the single largest producing
country and consumed all its output domestically in 1988*. Sometimes government
intervened to keep prices low to foster consumption. On other occasions production
subsidies were devised to stimulate production, reduce costs and secure adequate
supplies for the domestic market®®. The importance of institutional (public and
private) support was manifest in the emergence of the agroindustrial complex in the
Cauca Valley and will be examined in Part II.

The location and ownership of the value-added process milling also changed
at much the same time as shifts in production and consumption. Refining during the
eighteenth and nineteenth centuries was undertaken in capital-rich countries which had
resources to invest in large mills (e.g. France, England, USA). Crude sugar was
exported from cane producing areas to be refined abroad. (Once cane was
transformed into crude sugar, refining could be delayed.) Three reasons explain why
sugar was processed in consuming centres: a)before the introduction of refrigerated
shipping crystals of sugar would coalesce during the long, hot ocean journeys and had
to be reworked; b)during the nineteenth and part of the twentieth centuries fuel costs

were high in cane producing areas while energy was cheap in centres of consumption;

*Rands Barros, Alexandre (1993), op.cit., table 3, p.14.

The Economist Book of Vital World Statistics (1990). London: Hutchinson Business Books Ltd.,
p.95.

%Attwood, Donald W. (1992). Raising Cane: The Political Economy of Sugar in West India. Boulder:
Westview Press.
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c)refining created jobs and governments in developed countries preferred to promote
employment domestically®. In the twentieth century, new developments in
shipping, the wider use of bagasse as fuel, increased demand for refined sugar in
cane-sugar producing regions coupled with proactive government policy resulted in
refining investments in LDCs*.

The shift of refining to cane growing countries demonstrates the industrial and
policy maturity of LDC cane-sugar regions. Before the twentieth century the bulk of
cane-sugar was refined in capital-rich areas. However with increasing capital
accumulation in cane growing regions, investments were made to modernize mills.
Technological change, increased local investments and stronger domestic support
effected a shift to modern processing methods in cane-sugar growing regions. Thus
with the modernisation of sugar production, infrastructure improvements were made,
additional capital was invested and factor markets became increasingly perfected. A
comparison can be drawn with the world banana experience. As markets matured
domestic agents within banana growing regions gained a wider access to banana
production, marketing and distribution and capital became increasingly
internationalised®. How the changing international market structure affected

sugarcane refining in Colombia will be examined in part II.

*'Galloway, J.H. (1989), op.cit., p.17.

%2For an in-depth analysis of these changes, particularly with reference to England see Chalmin,
Philippe (1990), op.cit., parts I and II.

33See Banana Part 1.
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TECHNICAL CHANGE: discontinuous adaption patterns and reasons for adaption

After reviewing aspects of cultivation and processing, this section will
commence with a general background of the larger trends of technical change in field
and factory. This will be followed by an analysis of two central issues of the the
thesis. First, the discontinuous nature of technical change will be examined. Second,

the reasons for technical adaption will be discussed.

Despite the long history of cane cultivation and sugar production, substantial
technical changes did not take place until the late eighteenth and early nineteenth
centuries**. During this time modern milling was established for beet-sugar refining
and transferred to the cane industry. But field activities remained traditional because
renovative practices such as fertilization and disease control hardly developed before
the twentieth century. Therefore field techniques remained mainly land extensive®.
When soil became depleted, cane was planted in another area, leaving the previous
area fallow. As adequate moisture was crucial, irrigation and drainage systems were
the only major areas where change was observed before the 1900s. In the twentieth
century the introduction of land and labour saving techniques represented significant
productivity increases within the field. Nonetheless planting and harvesting remained

arduous labour-intensive tasks®*.  Cultivation technological change was not

*Hagelberg, Gary (1989). "The Structure of World Production and Consumption.” In Brooks, C., et.al.

(Eds.), Cane Sugar: The Small Scale Processing Option. London: Intermediate Technology Publications,
p.41. See Figure S1.2.

*Murphy, Martin (1991), op.cit., p.14; Fraginals, Manuel Moreno (1976). The Sugarmill. New York:
Monthly Review Press, p.20;Thomas, Clive (1984), op.cit., p.11. More discussed on cultivation practices
below.

¥Galloway, J.H. (1989), op.cit., p.15.
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necessarily linked with mill innovation but mill innovations almost always resulted in
the modification of transport networks as there was a need to increase the quantity of
cane milled. This extended the area from which cane could be transported. As a
guide to the initial progression of technical changes figure S1.2 is used as a point of
reference. The dates represent the point when a technique was discovered or applied.

Now to examine the discontinuous nature of change.

The literature on technical change in field and factory typically enumerates
changes that occurred in each area of production. Some analysts identify two distinct
periods of change: early and late; while others specify phases of change”. For
example, Beechert considered varietal strain, cultivation, fertilization and irrigation
developments as the first phase of technical change®. In this thesis it is argued that,
technical change is discontinuous. Technical change is not a gradual ongoing process,
but occurs when a new method of organisation, or tool, or product is introduced.

Schumpeter argued:

. .an economy in circular flow may be expanding, but it is not development.
Development occurs only when an entrepreneur makes an innovation-- a new technique,
product, or way of organizing things--and shifts coefficient or rules of the game. . . and
the system moves to a new configuration of circular flow*,

It is maintained that technical change does not only move activity to a new
configuration of circular flow, but this move is a lengthy process, adjusting all areas

of production to new technique of a particular area. Two major catalysts clearly

*"For examples see de las Carreras, Alberto (1990), op.cit., p.69-70; Pifieiro, Martin, et.al. (1982),
op.cit., Beechert, Edward (1988), op.cit..

%Beechert, Edward (1988). op.cit., p.131.
%Handbook of Development Economics. (1988) Chenery and Srinivasen, p.163.
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impulsed field modernisation. The first was varietal change and diversification, the
second harvest mechanisation. Varietal switch will first be discussed, followed by
a cursory review of transport and milling changes. As there were no significant
changes in milling during the twentieth century, a detailed discussion need not be
provided®. Moreover, the examination of field mechanisation will be implicitly
reviewed in the section on reasons for technical change. It is placed here because
it can illustrate both the institutional and economic reasons behind technical changes

and its discontinuous nature.

“Discussed above.

33



1650s

1747

1797
1799

1813

1820

1833

1840s
1840s

1848

1850s

1858

1880s

1882

1900

1920

1921

1930s

1960
1960s

Part I: Sugarcane

Figure S1.2
BENCHMARKS IN THE EVOLUTION OF THE CANE AGROINDUSTRY

-Manure applied as fertilizer in Barbados due to increasing complaints about declining soil fertility.

-Andreas Marggraf discovered a process for extracting sugar from red and white beets.

-Steam power used to mill cane (only functioned for more than a few weeks) in Cuba.
-Franz Case with assistance of King of Prussia built first beet-sugar factory.

-Patent by Edward Charles Howard of vacuum pan.
-Steam had become accepted means of powering sugar mills, however the rate of adoption remains slow.
-Abolition of slavery in the British Colonies.

-Plough, harrow and cultivator used in Louisiana and Cuba.
-Centrifugal force first used in beet-sugar industry.

-Abolition of slavery in the French Colonies.
-Use of railways in cane plantations for transport of cane from field to factory.

-Cane seedlings first identified in Barbados.

-First successful version of a shredder installed in Louisiana cane-sugar mill.

-Beet-sugar trade exceeds that of cane-sugar.

-Since the early twentieth century no radical innovations diffused in cane milling.

-Cane-sugar regained prominence on world markets and now comprised 70% of the international sugar
trade.
-First successful cane variety bred in Java in 1921.

-Use of machinery for soil preparation and transport of cane.
-First successful attempt at mechanized harvesting in the USA.

-Fertilization with nitrogen.
-Anti-viral and -fungal seed treatments.

Source: Constructed from Fraginals, Manuel Moreno (1990). "Agricultural Backwardness—Industrial Development Experiences
of Sugar Production in the Carribean.” In Lundahl, Mats and Svensson, Thommy (Eds.) Agrarian Society in History. London:
Routledge, pp.125-139; Heitmann, John Alfred (1987). The Modernization of the Lousiana Sugar Industry 1830-1910. Baton
Rouge: Louisiana State University Press;Galloway, J.H. (1989). The Sugar Cane Industry. Cambridge: Cambridge University

Press.
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There were no major modifications in cane variety until the eighteenth
century. From the sixth to the eighteenth centuries all was of a single type,
creole. During the eighteenth century a second wild type was discovered,
"Bourbon’ of Otaheite’ which proved to be superior to creole*?. Because both of
these varieties were wild, only asexual cane reproduction was possible, therefore
these "new" varieties could only be used in the localities where they occurred®.
During the second half of the nineteenth century cane reproduction was enhanced by
the discovery of seedlings in 1858. This was significant as it enabled the survival of
cane production in the face of competition from beet-sugar*. Cane seedlings could
now be bred scientifically in laboratories and robust varieties reproduced from
cuttings®. Potentially this meant that new varieties could be bred to improve yields,
suit different climatic conditions and resist disease. Also, varieties could be
transferred internationally. The first successful strain was bred in Java*, PQOJ

2878%, was disease resistant and high yielding. Today it still is a robust t

“'Evenson, Robert (1976). "International Trasnmission of Technology in the Production of Sugarcane."
The Journal of Development Studies, 12(2), p.209.

“Ibid.

“Timoshenko, Vladimir and Swerling, Boris (1957). The World’s Sugar: Progress and Policy.
Stanford: Stanford University Press, p.126. For a discussion of the varietal revolution see pp. 125-132
of this source.

“Galloway, J.H. (1989), op.cit., p.123.

“*Hagelberg, Gary (1989). op.cit., p.41; Galloway, J.H. (1989), op.cit., ppp.141-142. For an example
of the problems of the creole variety in Mexico in the mid-nineteenth century see Barrett, Ward (1970).
The Sugar Hacienda of the Marquesa del Valle. Minneapolis: The University of Minnesota Press, pp.45-
46.

“Evenson, Robert (1976). op.cit., p.213.

“TThe letters in the name of cane variety signal the location in which it was bred, eg. CP 57603 is Canal
Point, Florida. The first two numbers are the year in which it was bred, eg. 1957, and the last numbers
denote the particular cane seedling.
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ype and is grown in many parts of the world.

With the discovery of new varieties a system of diversification was
implemented to diminish losses due to virus or disease. Different strains would be
planted in separate sections of the estate. This practice became common by the 1930s
when more successful varieties were bred. Another knock-on effect was the
introduction of upgraded irrigation networks. Although the development of irrigation
systems took place earlier, later with the introduction of new types, extensive
irrigation networks were important because they reduced the dependence on weather
variability and enabled the programming of year-round harvesting in some areas.
With the increasing practice of diversification, post-1950 anti-viral and anti-fungal
seed treatments were conducted prior to planting. Also, new strains facilitated the
transfer of later innovations such as input application. Without the presence of
modern varieties the use of chemical inputs was unlikely. Although fertilization with
manure was common as early as the mid-seventeenth century in Barbados, it was not
until the 1960s that nitrogen-based fertilizers were widely used*®. This triggered
improved irrigation methods as a steady supply of water heightened the
responsiveness of fertilizer and pesticides.

New varieties also impulsed scientific harvest programming. An important
element to obtain optimum sucrose levels was targeting field productivity according
to cutting frequency. During the season, cane continues to accumulate sucrose,
however the rate decreases after a particular period. To maximize productivity the

determining features are: a)to conduct the cut before diminishing returns of sucrose

“Galloway, J.H. (1989), op.cit., p.99. See Figure S1.2.
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levels set in, and b)to maximize output/hectare/month. Cuts had a high variance; in
earlier times they occurred between 12-30 months, the most frequent were between
15 and 20 months*. More scientific practices reduced and standardised the time
between cuts and maintained longer ratoons which became profitable with increased
fertilization®.

The last significant impulse motivated by varietal switch was the breeding of
more erect varieties (coupled with improved transportation) which made cane burning
feasible. Cane can either be harvested green or after burning. The cane itself will
not burn because of its high water content (about 70-80%), although burning young
plants can damage or destroy the plots®. The table below illustrates the differences
in productivity of burnt and non-burnt cane. The data derived from the Manuelita
mill however cross-country qualitative evidence suggest similar trends®>. The
advantages of burning are three-fold. First, it eliminates extraneous material such as
undergrowth and top leaves®. Secondly, it makes cutting easier because stalks are
not as heavy (some of the water has evaporated) and cutters or machines do not have
to wade through thick underbrush. Thirdly, the mills receive less organic rubbish,
which results in easier processing. As table S1.1 shows, the percentage of fibre in

factory and percentage of extraneous material were substantially lower for burnt cane.

“Pifieiro, Martin, et.al. (1982). Articulacién Social y Cambio Técnico: La Produccién de Azficar en
Colombia. San José: Instituto Interamericano de Cooperacién para la Agricultura, p.294.

®Hagelberg, Gary (1974), op.cit., pp.72-76.

S'Galloway, J.H. (1989), op.cit., p.14.

2Abbott, George C. (1990), op.cit., p.89; Pollitt, Brian and Hagelberg, G.B. (1992), op.cit., p;ll.
$Pollitt, Brian and G.B.Hagelberg (1992), M, p.11.
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Table S1.1
Productivity of Burnt Cane Versus Non-burnt Cane at Manuelita, 1990
Cane Condition Non-Burnt Cane Burnt Cane
Cutters Output 3.7 MTCD 7.2 MTCD
% Extraneous Material 8.6% 2.4%
% of Fibre in Factory 18.2% 13.4%
% of Sucrose 17.6% 18.5%
Sugar Output 11.2% 11.9%
Source: Gomez, Jaime (1992). "Manejo de la Cana Verde.” El Manualito. No.145, p.1.

But there are also disadvantages of burning. Trash that was normally generated with
unburnt cane provided ground cover and preserved moisture in non-irrigated areas™.
Thus irrigation became more important when burning was introduced. Bagasse and
sucrose levels were lower and sucrose levels dropped faster after twenty-four hours
than for un-burnt cane®. Burning was less common in the early part of the
twentieth century because of the dearth of efficient transport facilities and mechanical
cutters. This once again evidences the interlinkages of technical change.

Apart from field changes, transport and milling were the most influential on
sugar output as their efficiency largely determined production levels. Cane initially
was transported to mills on oxen-drawn carts on trails and roads®*. Early railways
were often horse-drawn carts on portable tracks which were then updated with
- permanent tracks and then finally powered by steam. During the late nineteenth and
early twentieth centuries, narrow gauge railways in Cuba and the Dominican Republic

replaced oxen-drawn carts. Later, railways were replaced by tractors. Tractors

#pérez Lopez, Jorge (1991). op.cit., p.67.
*Tbid.

$Murphy, Martin (1991), op.cit., p.14.
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connected with wagons or carts started to be used in the twentieth century although
it was not uncommon to observe traditional rhethods used alongside modern®’.
Tractors transported cane from field to factory and then dumped cane in the mill
patio. From here the cane was lifted and placed onto feeder tables. As can be seen,
similar to milling, most transport changes were capital intensive.

Milling largely has remained the same since the beginning of the twentieth
century. This makes technology easier to transfer and accommodate to local
conditions. The mills themselves also have more opportunities to modify whole
processes or elements of the milling process can be improved, replaced and repaired
within the region. These characteristics make breaking the reliance on foreign
exchange and technical experts easier. Steam powered mills since the 1820s and was
still widely used until the 1990s. The type of fuel that was used to generate steam
was either wood or bagasse. Noel Deerr observed that the earliest mention of milling
also records the use of bagasse as fuel’*. However the instantaneous adaption of
bagasse as fuel did not always occur as some accounts stressed the use of wood first
followed by its phasing-out and the use of bagasse. For example, the depletion of
wood in Cuba in the nineteenth century, resulted in the introduction of new
technology which allowed bagasse to replace wood®®. The problem with bagasse
was it could only be used if it was sufficiently dry. Once modern milling was

introduced (Louisiana steel mills) bagasse as a main energy source became

T Abbott, George C. (1990), op.cit., p.92. See Sugar Part 2.
*%Deerr, Noel (1950). The History of Sugar Vol. Two. London: Chapman and Hall, Ltd., p.584.
%Fraginals, Manuel Moreno (1990), op.cit., p.127.
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possible®®. The use of bagasse meant a reduction in costs and enabled mill owners
to increase output. It also showed that in the face of wood shortages (wood was also
used for mill, cart and housing construction) new techniques were innovated and

quickly adapted to maintain the mill in operation.

Why were techniques adopted? There are three main lines of argument:
economic, political, institutional and social. Some analysts maintain that adoption of
new techniques was driven by labour scarcity, pace of mill modernisation, and
technology availability®. In other words, they take a neoclassical stance, believing
that economic decisions are based on relative resource availability. Others contend
that markets, international and domestic, were the prime factors that impulsed the
shift to modern milling®?. Yet others stress that internal politics and social relations
were the chief determinants for the development of the sugar economy®. Within
this analysis institutional contraints will be integrated to examine their supporting role
in market development.

First, relative resource availability was considered the principal impulse for
modernisation. For example in Louisiana and Queensland in the late nineteenth and

early twentieth centuries and in post-Revolutionary Cuba it can be argued that labour

“Knight, Rolf (1972), op.cit., p.30; Deerr, Noel (1950), op.cit., p.584.

#'Nagano, Yoshiko (1988). "The Oligopolistic Structure of the Philippine Sugar Industry during the
Great Depression.” In Albert, Bill and Graves, Adrian (Eds.), The World Sugar Economy in War and
Depression, 1914-1940. London: Routlege, p.170.

©pierre, Guy (1988), op.cit., pp.121-130; Pérez Lépez, Jorge (1991), op.cit., p.27.

®Thomas, Clive (1984), op.cit., p.107; Clemens, Harrie and de Groot, Jan P. (1988). "Agrarian
Labour Market and Technology Under Different Regimes: A Comparison of Cuba and the Dominican

Republic.” Latin American Perspectives, 15(4), pp.6-36.
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Part I: Sugarcane
scarcity motivated the adoption of labour-saving techniques®. Gary Hagelberg
implicitly links mechanisation to abundant resources as he notes that until the mid-
1950s only Hawaii and Louisiana (capital-rich areas), adopted mechanised cutting and
loading®. However this logic is flawed as mechanisation was not only related to
capital availability but to labour or nationalist resistance®. Furthermore cane
mechanisation was closely related to corn as both crops have similar
characteristics®”. Thus technology transfer was more easily conducted in Louisiana
than in the Caribbean, where large-scale corn cropping was negligible. Another
aspect of technology transfer was that regardless of capital availability, often
mechanised techniques were difficult to adopt as they required--costly, often difficult
to integrate--changes to be made throughout the rest of the production process®.
In addition, a skilled labour force was needed. Lastly, relative prices were inﬂqenced
largely by other factors. These factors masked the significance of market signals.

Secondly on a broad level, the political economy of international market
relationships between importers and exporters had a significant impact on technique
choice. During the nineteenth century many traditional cane-sugar producers were
forced to shift to modern methods due to an expanding, more efficient beet-sugar
sector. Competition from beet-sugar resulted in a fall in international sugar prices

and posed a formidable obstacle for the less-advanced cane industry. The result was

“Beechert, Edward (1988), op.cit., pp.131-141; Pollitt, Brain (1988), op.cit., pp.97-108.

SHagelberg, Gary (1974). The Caribbean Sugar Industries: Constrains and ortunities. New
Haven: Yale University Press, p.93.

%See below.
'de las Carreras, Alberto (1990), op.cit., p.71.

“Discussed below.
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that many beet-sugar processes were copied or modified and integrated into cane-
sugar production®. This enabled cane-sugar to once again be competitive and regain
dominance on international markets. On another level, individual country
relationships with sugar importers were also convincing reasons for growth or
stagnation. For instance, Guy Pierre fiercely argued that in Haiti the main forces
behind growth or decline during the first half of the twentieth century were
international agreements and patterns of international trade™. In Cuba trade with
the USA during the first third of the twentieth century was identified as the primary
stimulus to the expansion of the Cuban sugar industry”’. Moreover the trade
embargoes imposed after the Revolution of 1959 represented the largest restraint on
production™,

Market growth also motivated producers to adopt output-augmenting methods.
For example, during the late 1800s in the Dominican Republic there were 200-300
trapiches throughout the country, some of which dated back to the 1600s™. Upon
entrance into world sugar markets more efficient techniques were adopted to expand
output. Martin Murphy reports that the Dominican industry was transformed during
the 1875-1882 period when exports became important™. Until a dramatic change

in demand for output was precipitated, the two-hundred odd trapiches met internal

“Fraginals, Manuel Moreno (1990). " Agricultural Backwardness--Industrial Development Experiences
of Sugar Production in the Caribbean." In Lundahl, Mats, and Svensson, Thommy (Eds.) Agrarian Society
in History. London: Routledge, p.133; Galloway, J.H. (1989), op.cit., pp.130-134.

pierre, Guy (1988), op.cit., pp.121-130.
TiPollitt, Brain (1988), op.cit., p.198.
™Pérez Lépez, Jorge (1991), op.cit., p.27.
Murphy, Martin (1991). op.cit., p.13.
Ibid., p.14.
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Part I: Sugarcane
and colonial demand and modernisation was not a necessity. Increased demand for
output, whether it derived from internal or external markets and changing social
structures, was also a significant force. As stated above, during the twentieth
century, domestic markets were a powerful stimulus to production in many LDCs".

Institutional support was essential to the development of domestic and export
markets. Historically one of the main restraints on cane production for internal
consumption was limited markets due to poor transport networks and internal
communication. Stronger institutions, such as state involvement in infrastructure
construction paved the way for improved commercialisation. This, in conjunction
with population growth, resulted in a rise of internal demand and consumption.
Another reason for the importance of institutions were that only through some type
of umbrella organisation could a country lobby for entrance into a sugar quota’.
In addition state reform also impulsed modernisation in some regions. For example,
in Mexico the implementation of agrarian reform resulted in structural transformations
and effected a displacement and expansion of internal sugar production”.

The third approach focuses on social relations and State reaction to labour
demands. Harie Clemans and Jan P. de Groot analyzed the complex
transformation process in the Dominican Republic from 1875 to the 1980s in the

context of the changing roles of peasants and labour in the production process.

"See above.
"SInterview with Ricardo Villaveces (various times), President, ASOCANA, Bogot4, Colombia.

T'For a consice account of the Meixican transformation during the first half of the twentieth century see
Crespo, Horacio (1988). "The Cartelization of the Mexican Sugar Industry.” In Albert, Bill and Graves,

Adrian (Eds.), The World Sugar Economy in War and Depression, 1914-1940. London: Routlege, pp.85-
95.

"™Hagelberg, G.B. (1974), op.cit., pp.92, 96.
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Choice of techniques were specifically related to labour market policies arising from
the nature of the state. In brief, under a neo-colonial trade regime after 1885 this led
to rapid sectoral expansion and a landholding concentration™. After 1890 there was
a crisis, wages dropped and peasants were no longer willing to become temporary
labourers. Because land was abundant they became involved in production®. After
1916, the occupation of the Dominican Republic resulted in an enclave sugar sector
which further concentrated production and relied on migrant labour from Haiti.
Because labour was cheap and the State did not promote local independent producers,
contracted seasonal labour became widely used and until the 1980s the harvest
remained labour intensive®. This illustration intends to emphasize the role State
policies have in the transformation.

The Cuban experience also illustrates social and political realities which
induced the shift to mechanisation. Prior to the Revolution of 1959, large amounts
of labour were used in cultivation and harvesting. The period has been characterized
by some experts as having high ’open’ and ‘’disguised’ unemployment®.
Timoshenko and Swerling argued that labour had been sufficiently abundant in Cuba
which resulted in organised resistance to field mechanisation®. In this situation,

labour seemed to have influenced the preservation of manual harvest techniques.

"Clemens, Harrie and de Groot, Jan P. (1988), op.cit., pp.7-8.
®Ibid., p.8.
#11bid., p.6.

&Pollitt, Brian (1981). "Revolution and the Mode of Production in the Sguar-Cane Sector of the Cuban
Economy, 1959-1980: Some Preliminary Findings.” Glasgow: University of Glasgow Occasional Paper
No.35, p.1. '

®Timoshenko, Vladimir and Swerling, Boris (1957). op.cit., p.60.
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After the 1959 Revolution the pool of agricultural wage-labourers contracted
because there were more employment opportunities in urban areas®. This pulled
labour out of rural areas and stifled the supply of urban workers recruited for
seasonal labour®. This severely affected Cuban agriculture and consequently the
new government put agricultural restructuring high on the national agenda. Attempts
were made at mechanizing planting and harvesting. However, because of the US
embargo and trade restrictions from other countries, mechanised technology could
only be obtained through internal research or trade with socialist countries.
Mechanical cutters were first used in 1963 and proved to be inefficient. Machinery
was not suited to cut, clean nor load cane®. Subsequent research led to structural
changes. Cane variety was replaced by those which were more conducive to
mechanisation, cane was burnt in order to minimize extraneous field material and
modifications of plot design were executed to accommodate the mechanised
process®’.  Full-scale mechanical loading in Cuba was then achieved relatively
quickly after the introduction of mechanical cutters in the 1960s. Finally, by 1986
two-thirds of the harvest was fully mechanised®. Therefore because of State
involvement production methods were substantially changed.

These examples demonstrate that relative resource scarcity did not always

%Pollitt, Brian and Hagelberg, Gary (1992). "Labour supply, harvest mechanisation and the demand
for Cuban Sugar." Glasgow: University of Glasgow Occasional Paper No.54, p.3.

®Ibid.

%pérez-Lopez, Jorge (1991). op.cit., p.63. Inadequate harvests were due to machinery that was unable
to consistently cut at the bottom of the rhizome.

$Modifications of plot design consist of making plot size uniform throughout sugar growing areas and
systematizing distance between cane plants. See Sugar Part II.

®Pollitt, Brian and Hagelberg, Gary (1992). op.cit., p.8; Pérez Lopez, Jorge (1991). op.cit., p.67.
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significantly influence technical change. Although price signals in many cases
motivated production decisions, these signals were determined by State policy or other
insitutional forces besides resource availability. In many cases institutional action
clearly encouraged changes. In others they were able advance entrance in
international markets or were crucial to create internal conditions for domestic
commercialisation, and research and development. In yet others such as the
Dominican Republic, State support of foreign investment occurred to the detriment
of local producers and workers. In Cuba, organised field resistance in the 1930s
slowed down the move to mechanical harvests. However after the Revolution a
labour shortage stimulated the State to develop mechanical harvesters. Throughout
the period, increased demand was the most common factor to impulse technical
change. Also, as discussed earlier, production for domestic markets became

increasingly important to expand output and shift to modern production methods.

LAND USAGE and PRODUCTION BIASES

After reviewing technical change and the reasons of modernisation, the
production biases of cane cultivation and milling will be analysed. Production scale-
biases appears to exist: there are many interpretations within the literature which
attest to the duration of large-scale units both in cultivation and processing.
Explanations such as biological characteristics, ability to monitor labour, existence
of large landholdings and milling economies of scale are emphasized. Was scale-bias
the result of the nature of production or did institutional preference for large-units

result in their widespread survival?
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Undoubtedly small growers were common. The decomposition of traditional
processing methods did not always result in the disintegration of small scale
production. Empirical evidence points to a great variance in size of plots from the
onset of modern milling to the present®. In some areas mammoth plantations were
consolidated. In others, estate owners leased small plots with the agreement that
leasees would plant cane. In yet other areas small and large units coexisted and cane
was processed in cooperatively owned factories. What were the economic reasons
for these divergent trends? Below the discussion will concentrate on two trends: land
monopolization and the promotion of independent suppliers.

A common theme in plantation studies was the tendency towards land
concentration®®. Land monopolisation occurred as a means to obtain irrigation
water, as a source of collateral or to gain access to labour. Michael Gonziles in his
study of Peru in the late nineteenth and early twentieth centuries argued that land
consolidation expanded the labour market as it divested small- and medium-sized
producers of their land”. But when hacienda production patterns transformed into
other modes of production it was often difficult for the hacienda workers to gain title

to land. In Peter Eisenberg’s book on sugar during the 1840-1910 period in

® Abbott, George C. (1990), op.cit., pp.78-82; Attwood, Donald W. (1992). op.cit., chapters 8 and
9.

%See Florescano, Enrique (1984). "The Formation and Economic Structure of the Hacienda in new
Spain.” In Bethell, Leslie ((Ed.), The Cambridge History of Latin America VoL.II. Cambridge: Cambridge
University Press, pp.167-168; Steward, Julian H., et.al. (1956). The People of Puerto Rico. Urbana:
University of Illinois Press; Guerra y Sanchez, Ramiro and Guerra y Deben, Jose Antonio (1964). Sugar
and Society in the Caribbean. New Haven: Yale University Press; Pérez Lépez, Jorge (1991), op.cit.;
Attwood, Donald W.(1992), op.cit.; Hutchinson, Harry (1957). "Village and Plantation Life in
Northeastern Brazil." Seattle: American Ethnological Society Monograph 27; Mintz, Sidney (1979),

op.cit..
"'Gonzéles, Michael (1985), op.cit., pp.120-121.
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Pernambuco, Brazil this process was described as *modernisation without change™®”.
The great estates continued with large expanses of fertile land while the labourers
lived outside the estate and maintained low standards of living. Clive Thomas
analyzing, Guyana during the early twentieth century, also believed that land markets
were formed historically and the transformation to modern milling did not result in

any changes to the previously-exisiting plantation system.

While there was a reprieve based on the shortages and dislocations created by the 1914-
1918 war, the plantation system was forced to adapt to the transformations occurring in
the mode of production. These were subsequently to become the pillars on which the
modern industry was built.*®

By the end of the Second World War II, sugar production in Guyana was largely
under the control of Trans National Corporations (TNCs). TNCs emerged from local
planters who owned estates as early as 1835 (i.e. Josiah Booker) and also became
involved in shipping, or mills which were consolidated in the late nineteenth and
twentieth century. Later their investments extended to other areas such agricultural
machinery services, shipping, retail sales, alcohol production, etc*. It was not until
1976, when industry nationalisation significantly broke down this structure in Guyana.

The second path mill owners pursued was the promotion of small producers.
This was done to maintain a reserve army of labour in rural areas, to secure low-cost
cane, and/or to generate capital. In Guyana, to dissuade immigrants from leaving
estates after their contracts expired, estate owners granted small plots of land within

estate empoldered areas in the late nineteenth century®*. Between 1921 and 1937

*2See Eisenberg, Peter (1974), op.cit., particularly part II.
%Thomas, Clive (1984), op.cit., p.23.

%Ibid., pp.27-29.

%Ibid., p.20.
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the Mauritian plantocracy also supported the growth of independent growers as a
source of labour, cheap cane, and a source of capital (mill land was sold to
independent cane growers)®®. Granting land to labourers was evidenced in a British

Foreign Office document referring to Colombia in 1943.

. . . to counteract the lure of the town he [Mr. Rodgers] suggests that every estate
labourer should be established on a small holding. The holding need only be half of
hectare where he can grow vegetables and fruit, keep chickens and a cow or goats®.

Two overriding reasons in Trinidad were stated for the promotion of independent
suppliers: to guarantee an adequate supply of labour and cheap cane®®. In general,
Bill Albert and Adrian Graves maintained that mill ownership concentration was
accompanied by the disintegration of large units and/or increased independent
growers®. With these trends, it can be seen that in some regions in the late
nineteenth and twentieth centuries estate owners maintained their monopoly over land.
In others, they promoted independent producers for cane and labur supply. During
the twentieth century, with the increasing concentration or mill ownership,
independent producers arose as a result of increased demand of cane from mills
during the twentieth century. Yet another trend is located in the literature is the
proletarianization of suppliers. This will be discussed in the labour section. The rise

of independent suppliers will be explored immediately below.

*North-Coombes, M.D. (1988). "Struggles in the Canefields: Small Growers in Mauritius, 1921-

1937." In Albert, Bill and Graves, Adrian (Eds.), The World Sugar Economy in War and Depression,
1914-1940. London: Routlege, pp.195-198.

9PRO, Foreign Office (17 Aug. 1943). "Dr. Pound’s Report on Agriculture in Colombia,"
FO371.33809, Registry Number A7730/2266/11.

%Haraksingh, Kusha (1988), op.cit., p.113.

%Albert, Bill and Graves, Adrian (Eds.)(1988), The World Sugar Economy in War and Depression,
1914-1940. London: Routlege, p.13.
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The importance of independent suppliers was that, in some areas, they
diminished the extent of cane land concentration and shifted the risk of cultivation
from mills to growers. For example, in Cuba until the 1930 independent growers (of
all sizes) were the main source of cane supply. In Jamaica the number of
independent farms doubled in the twenty year period following World War Two and
the volume of cane produced by them increased four times'®. In India as many as
50,000 small independent cultivators might supply one mill in the 1980s'®. As
described above, in some areas with the support of estate owners independent
suppliers were established. In others, mill owners could not afford new land
purchases nor were not interested in cultivation so they resorted to contracting
independent suppliers. Also, country experiences were related to institutional forces
(e.g. estate owners and State policy) which guided the evolution of land tenure.
Some of the literature discusses the tensions between growers and mill owners
with regard to cane price establishment. These conflicts will not be explored in depth
here but hint at future debate presented in the Colombia case study. The underlying
theme is that although mill modernisation resulted in concentrated milling ownership
(discussed below) the corresonding increase in independent suppliers (in some areas,
in some periods) resulted in profit sharing. Therefore mill owners were not always

the sole beneficiaries of technical progress.

In addition to the formal institutions of land usage arrangements, biases that

'“Hagelberg, G.B. (1974), op.cit., p.79.

11 Abbott, George (1990), op.cit., p.93. For another example see de las Carreras, Alberto (1990),
op.cit., table 23, pp.90-91.
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affected production decisions could explain the existence of cane growing structures.
First, in 1991 Jorge Pérez Lopez maintained that the biological characteristics of cane
facilitate large-scale growing as opposed to input-intensive crops such as vegetables,_
coffee or tobacco'®. He argued that with these commodities tasks were difficult
to programme and required the constant care and attention of labour. However this
explanation is simplistic as crops that were less demanding and required less labour
during the growing period led to early mechanisation of many cultivation tasks. This
resulted in a scale-bias towards large units. Paradoxically, the qualities of cane did
not facilitate early capital-intensive field methods and labour was used to a large
extent in many areas'®. Therefore the physical properties of cane do not explain
widespread large scale cultivation.

Secondly, some analysts confirm that the ability to organise and to monitor
labour effectively made the system scale-biased where forced labour could be

employed (namely in the era of slavery).

The industrial discipline, so difficult to bring about in the factories of free England and
free New England, was achieved on sugar plantations more than a century earlier--partly
because sugar production lent itself to a minute division of labor, partly because of the
invention of the gang system, which provided a powerful instrument for the supervision
and control of labor, and partly because of the extraordinary degree of force that planters
were allowed to bring to bear on enslaved black labour'®.

The gang system allowed labour to be divided and organised to perform non-

specialized tasks. Robert Fogel evidences the eventual predominance of large-scale

'%pérez-Lépez, Jorge (1991). The Economics of Cuban Sugar. Pittsburgh: University of Pittsburgh
Press, p.56.

19Early mechanisation occurred in Hawaii and Louisiana: the first harvester was not successfully used
until the mid-1930s. Crops characterized by early technical advance were wheat, rice, and corn. See
Timoshenko, Vladimir and Swerling, Boris (1957), op.cit., pp.132-144; de las Carreras, Alberto (1990),

op.cit., p.69.
14Fogel, Robert William (1989), op.cit., pp.25-26.
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production and the demise of small-scale growers.

In sugar production, on the other hand, free labor was vanquished almost everywhere
by the gang system. Where small-scale production persisted it was largely for local
markets protected by tariffs and the like or aided by some special local advantage. When
the gang system was extended to rice, coffee, and cotton, it also conquered these crops
and left small-scale farmers with minor fractions of these markets'®®.

Clearly dominion over the labour force could offer an explanation for the persistence
of large units that was witnessed during this period. However plantation economies,
such as those described above, also gained advantages because they had command of
all factors of production'®. Therefore the ability to monitor labour was only part
of the explanation. Nonetheless, it can be concluded that during the period when
slave labour was used in plantation agriculture (roughtly 1502-1880s) production bias
was a result of this particular organisational arrangements. What occurred in later
years?

In the mid-eighteenth and nineteenth centuries, before major mill innovations
were adapted, land monopolization originally occurred as a means for estate owners
to gain access to irrigation water, a critical resource for cane growth'”. Later, the
establishment of modern mills resulted in a complementarity between land
consolidation and capital concentration. Particularly, the drive to increase technical
levels in the mill, resulted in the need for more land to increase cane production and

meet higher mill capacity. Therefore the demand for land and higher capital

'%Ibid., p.35.

'%The use of the term plantation economies will be used loosely, to describe concentrated land
ownership, extensive cultivation, the use of servile labour and large amounts of capital. In the literature
there is debate on the hazards generalizing Caribbean agriculture into the term plantation economy. See
Hagelberg, Gary (1974). The Caribbean Sugar Industries: Constraints and ortunities. New Haven:
Yale University Press, pp.1-7. Implicitly this view is shared as the divergences of "plantation economies”
are underlined throughout the thesis.

%Gonazélez, Michael J. (1985), op.cit., pp.43-69; Thomas, Clive (1984), op.cit., p.15.
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requirements of mill innovations resulted in the establishment of large units. Within
the literature there are many accounts of industrial and land concentration from the
nineteenth century onwards. For instance, Galloway relates mill modernisation to a
consolidation of landholdings in the late nineteenth century in general’®. In the
Dominican Republic Martin Murphy observed industrial and land concentration with
the shift to more efficient techniques after 1875'.  Similarly, Rolf Knight
described a comparable process in many parts of Latin America when central mills
were established during the late nineteenth century. However Knight observed two
trends: the first was land and industrial concentration by one agent, the other was the
establishment of central mills. Central mills were organised by smaller independent
growers who would pool their resources and invest in one mill where cane could be
processed. This arrangement allowed small sized planters to compete with plantations
that milled their own cane. However the long term trend was that the operator of the
central would gain control of land and diminish his use of and dependence on cane
produced by independent suppliers'’®. Thus far, production scale-biases have been
related to institutional factors existing in particular periods. During the era of slavery
plantation owners were able to maintain control of all factors of production. With the
abolition of slavery estate owners either maintained or expanded landholdings.

Moreover, as a response to labour scarcity, they invested in capital intensive milling

'%Galloway, J.H. (1989), op.cit., p.135; For an illustration of production concentration in the
Philippines see Abbott, George C. (1990), op.cit., pp.172-178.

1%Murphy, Martin (1991), op.cit., p.16.

19K night, Rolf (1972), op.cit., pp.59-60. The pace and concentration of land acquisition was variable
throughout sugar producing areas and a strict paradigm cannot be developed. For an illustration of the
existence of centralized or cooperative milling see Emmet, Boris (1928). The California and Hawaiian
Sugar Refining Corporation. Stanford: Stanford University Press, pp.3-6.
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and/or promoted the establishment of individual planters. Did other factors in the
twentieth century enforce this trend?

The most important factor to increased industrial and/or land concentration
was capital-bias and milling economies of scale. Capital-bias was also seen in slower
rates of field technical adoption in small units. Capital-intensive technical change
tended to displace small producers. M.D. North-Coombes maintained that small plots
in Mauritius during the 1921-1937 period had lower yields because access to new
techniques, credit and fertile land was deficient and colonial laws were biased towards
estate and mill owners'!. Clive Thomas also describes discriminatory capital

markets after 1950 in Guyana.

Generally, peasant cultivation, lacking capital to provide adequate drainage and
irrigation, and with no marketing capacity to export sugar, developed largely as a system
of petty commodity production outside of sugar and based on the emerging domestic
market'2,

In this case it is possible that they would transform into kulaks, however with
inadequate access to essential capital for infrastructure improvements and input
purchases their existence appeared precarious. In the 1960s in India lower yields on
smaller farms were attributed to short-term leases and insufficient capital'®.
Beechert observed that higher capital requirements of recent decades (post-1960) in

the field effected an increasing tendency toward consolidation of large-scale

"'North-Coombes, M.D. (1988). "Struggles in the Canefields: Small Growers in Mauritius, 1921-
1937." In Albert, Bill and Graves, Adrian (Eds.), The World Sugar Economy in War and Depression,
1914-1940. London: Routlege, pp.199-200.

"2Thomas, Clive (1984), op.cit., p.19.

Hagelberg, G.B. (1974), op.cit., p.76 citing Stead, B.A. (1968). "Sugar cane production by Indian
growers in Natal.” South African Sugar Journal, 52 (8), pp.708-712.
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production’ and hindered small-scale units in Queensland, Australia and Hawaii,
USA'™, Thus as will be seen in banana cultivation capital intensive techniques had
a tendency to displace small producers if no institutional support existed to extend
credit and diffuse new techniques'’®. This implicitly demonstrated the existence of
capital-bias in later years when capital-intensive techniques became important, which
resulted in an apparent production-bias towards large units.

Another aspect of capital-bias was that of land quality. Much of the title-less
land was often of a lower quality or located in geographically isolated areas. For
instance in Peru the large estates owned the best land with ample amounts of
irrigation water between 1875 and 1933!¢, In the 1960s, there was also evidence
that small growers in the West Indies were at a further disadvantage because of their
far location from the mill (transport costs were higher)!’. The only circumstance
under which this was changed was through institutional support. In the face of state
reform such as Mexico in the 1920s and Peru in the late 1960s the structure was
broken'®. In Mexico the three principal interests within the industry were
gradually separated (the workers, planters, and industrialists). Within the State of

Morelos, the country’s leading producer before the Revolution (1910), much of the

'“Beechert, Edward (1988), op.cit., pp.138-139. Completely mechanised harvest were not possible
until the 1960s.

15See” Banana Parts I and II. for more sources on capital-bias in cane-sugar production see Abbott,
George (1991), op.cit., p.72; de las Carreras, Alberto (1990). El Azicar en la Argentina y en el Mundo.
Buenos Aires: Editorial Hemisferio Sur, p.71; Hagelberg, Gary (1974), op.cit., pp.82, 84-85.

""“Gonzles, Michael (1985), op.cit., chapters 1 and 3, p.121 citing report on small farmers in the
Lambeyeque Valley by the Sociedad Nacional Agraria, 1937, Archivo del Fuero Agrario.

"W Timoshenko, Vladimir and Swerling, Boris (1957), op.cit., p.73.

U8Crespo, Horacio (1988), op.cit., pp.85-95; Lowenthal, Abraham F. (1975). "Peru’s Ambiguous
Revolution.” In Lowenthal Abraham F. (Ed.), The Peruvian Experiment. Princeton: Princeton University
Press.
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irrigated hacienda land was redistributed to ejidos'”, thereby removing the bias of
hacienda production and redistributing land to cooperative units. In Peru according
to Lowenthal, after the 1968 Revolution, the sugar haciendas were successfully
reformed with profits being distributed among permanent workers. Nonetheless,
migrant workers continued to be as badly off as before, not receiving any of the
benefits of the reform!®. Therefore it is seen that land-quality bias (an aspect of
capital-bias) features prominently in the literature and land rights were often fixed,
with succussful redistribution occuring only with State reform.

Although mill and land ownership appeared to be increasingly concentrated,
by the end of the nineteenth and the beginning of the twentieth centuries cultivation
often expanded to independent suppliers. The only clear empirical evidence that
showed that scale-bias existed was that of the factory which operated with economies
of scale and high amounts of capital. The introduction of capital-intensive field
techniques in the twentieth century which resulted in the displacement of small
producers corroborates the existence of capital-bias. Nonetheless regional experiences
showed conflicting trends, in some areas small independent producers flourished
while in others huge plantations persisted. Capital-bias appeared to be a clear
disadvantage for small producers who were less able to receive credit and were also
located on less fertile land. Also, the historical background of cane growing and the

colonial institutions that were formed often misrepresented future conditions of

"Crespo, Horacio (1988), op.cit., p.86 citing Gonzilez Herrera, Carlos and Embriz Osorio, Arnulfo
(1984). "La Reforma Agraria y la Desaparicién del Latifundio en el Estado de Morelos.” In Crespo,

Horacio (Ed.), Morelos. Cinco Siglos de Historia Regional. Mexico, pp.285-98.
2L owenthal, Abraham F. (1975), op.cit., p.16.
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exchange. For instance, plantations of the seventeenth and eightennth centuries often
survived into the nineteenth and twentieth centuries and were located on higher
quality land. State policy further strengthened scale-bias or in some cases, through

agrarian reform, reversed the process.

LABOUR: proletarianization, contracting and the effect of technical change

In this section three important aspects of labour will be addressed. First, an
analysis of the transformation of cane peasants to proletarians will be presented.
Second, a discussion of the labour contract system will be provided. Third, the
influence of new techniques on labour-use will be examined. In the case study
detailed sectoral employment trends, wages, harvest organisation, the direct effect of
technology on labour and proportional changes of labour used in field and factory will
be provided. Broader issues frequently addressed in the literature will be presented
here, but a comparative analysis of micro changes similar to that presented in part II

will not be included due to the breadth and diversity of country experiences.

One of the most notable features of the history of cane was the use of high
levels of labour during cultivation, particularly the harvest. Until the nineteenth
century slave labour was used extensively in plantations. Sugar was the greatest of

the slave crops'®. There are also accounts of indentured labour procured from the

"'Fogel, Robert William (1989), op.cit., p.18. During the 1502-1860 period, between 60 and 70 and
percent of all the Africans who survived the Atlantic voyages were situated on one of Europe’s sugar
colonies
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