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Addenda and Errata

Pearse, 1987 was actually written at an carlier date (not known).

The paper 1s presented in Shanin, 1987 as Chapter 10 of the Second
Edition of Peasants and Peasant Societies. No date of original
publication 1s grven, though it may have been 1971, in the First Edition.

The statement about pequefios propietarios in the northern highlands of
Chiapas (2nd paragraph) could be misleading as there are a number of
large ranching properties around Ocosingo and Marques de Comilla
(outside the area of the study) that are designated as pequerios

propietarios. The mdigenous pequesios propietarios in the Cho'l and

Tzeltal zones within the study were mainly founded m the 1950's, when
hacienda owners 1n the area established these small properties as
"buffers” between indigenous settlements and their own lands.
According to Sanderson! the extent of e¢jidal 1and in Chiapas in 1970
was 79% of cultivated agricultural land (compared with the National
average of approximately 40%) and 51-64% of total state area.

Asterisk 1n Table 4.11 should be next to "Number of Communities”, not
"Forests".

In the calculation of labour inputs to the models womens' and childrens'
labour days were counted as 'z those of men (over 16 years of age),
apart from harvesting activifies where all labour days were counted as
equal. This does not imply that women have lower work rates for most
tasks, but that they have additional jobs to complete during any working
day which adsorb considerable time.

Page numbers are repeated.

I Sanderson (1984) Land Reform in Mexico 1910-1980, pages 100-102, Orlando London.




Abstract

A study of the process of technological change in contemporary Mayan
agricultural systems was undertaken by an action research method that
involved close collaboration with the rural development efforts of
farmers in the northern highlands of Chiapas, Mexico. Firstly, the socio-
economic context of technological change in Chiapas was described,
with special reference to the effects of markets on agricultural
development. Secondly, theta actors affecting the productivity and
sustainability of the regions principal agricultural systems: maize and
beans for subsistence and coffee for cash were described and measured.
The use of traditional swidden methods of maize cultivation with shorter
fallow periods was found to be causing a significant decline in the
fertility of soils. Alternative, non-burning methods were found to be
sustainable in terms of soil fertility, but required high labour inputs and
were less productive during a 2-3 year transition period. Despite
government programmes to promote the development of coffee
plantations most farmers had adopted only ad hoc improvements, and
coffee system productivities were found to be generally low.

Models integrating dynamic and linear programming components of the
improvement problem systems in maize and coflee production were
constructed using evidence from the field studies. By examining a
number of hypothetical scenarios, further hypotheses about the coffee
and maize systems were generated. It was inferred that the relative
scarcity of farm labour, cash or land resources would affect the optimum
technical decisions of farmers. In particular, it was concluded that
farmers with scarce cash resources would face most difficulty (in terms
of loss of effective income) in adopting non-burning maize techniques
and the promoted methods of coftee plantation improvement.

On the basis of the evidence from the field studies and the modelling
exercises a number of technical, project and policy recommendations
were advocated. These were based upon the objective of maximising the
potential competitive strengths of the peasant mode of production,
including: the efficient use of marginal, dispersed and inaccessibie
resources and the production of a wide range of specialised agricultural
and forestry products.
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Notes

The systematic nature of the study has made the frequent use
of cross-referencing necessary. Cross retrenced paragraphs
within the thesis are marked by their paragraph numbers, for
example, (3.2.1).

The currency used throughout the thesis, except where clearly
denoted, is in New Mexican Pesos ($). The New Peso was
introduced at the end of 1992 and 1s worth 1000 Old
Pesos,and roughly 0.31 US Dollars at the time of printing.

During the time of the study the value of the Old Peso was
2,920 - 3,020 per 1 US Dollar.
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1 Introduction

1.1 The Practical Background

1.1.1 Lessons from working in Chiapas
In 1988, after graduating in Agricultural Sciences at the University of Edinburgh, the author travelled
to Mexico to work for an orga,njsatifa»n1 of peasant farmers in the state of Chiapas. Initial contact with
the organisation had been established on brief visits to the area in 1985 and 1987. The experiences
gained from working with peasants of Mayan extraction, during the years of 1988 and 1989, laid the

foundation for the following study of the process of agricultural change.

The author's role within the organisation, as an adviser and trainer, was loosely defined. The Uni6n
wished to provide a form of training for dynamic, young farmers, who would later become informal
promoters of rural and agricultural development within their communities. The training objectives were
to develop not only the technical skills of farmers, but also their capacity for critical analysis of
agricultural and social situations, an increased organisational ability, and political awareness. These
ambitious aims were to be realised through a series of courses, to be run at the site of the ex-Finca
CuacalhuitzZ, since re-named Kipaltik, and also known as the Universidad Campesina. From 1938 to
1990, over 40 young farmers, selected by their communities, attended courses at Kipaltik. The structure
of the courses combined practical exercises (work on maize, coffee, and horticultural crops) in the
mornings, with theory and discussion in the afternoons. The point of departure for the analysis of
"problem situations" in agriculture was the practical experience accumulated by the group, from their

communities and at Kipaltik. This approach to training was entirely new to the region and provided as

many lessons for the trainers as it did for the farmers. Above all, it led the author to the realisation that
most farmers, most extension agents and staff of other agencies responsible for rural development

regarded the "agricultural problem" and the process of agricultural development from fundamentally

1 The Union de Uniones y Grupos Solidarios de Chiapas Y Oaxaca and the associated Unién de Credito Pajal

Ya Kac' Tic.
2 Finca is the southern Mexican term for Hacienda, a large land holding or plantation. The history of the

peasants' struggle to obtain the land of Finca Cuacalhuitz was transcnibed by Rus (1990).




different viewpoints.

Farmers' views of the agricultural problem were based upon the use of household and community
resources. The process of agricultural development was first a question of how more might be produced
with the limited productive resources available, and second, how to increase the available pool of
resources. In contrast, extension agents and other technical staff regarded the agricultural problem from
the point of view of the productivity of current technology applied on peasant farms versus the potential
productivity of more modern technologies. The agricultural development process was viewed as the

replacement of inefficient, backward technologies with efficient, modern methods.

A second contrasting set of viewpoints concerning the role of each group within the development
process was also identified. The technical staff viewed themselves (and their organisations) as the
principal conveyors of new, superior technologies to the region. Farmers were seen by the technical staft
as potential clients requiring persuasion and sometimes assistance (in the form of cheap inputs or
credit) in order to adopt these methods. Innovative farmers were identified as those farmers who
adopted the recommended methods most quickly. The farmers, however, perceived extension agents
(and development institutions) as merely one more source of potentially useful information (alongside
others such as family, neighbours, priests and tradesmen) and also as a source of cheap inputs and
credit. Farmers viewed themselves as the makers of successive decisions about what to do on their farms

in response to new opportunities (such as changes in market prices) and problems (such as shortage of

land or illness in the family).

It appeared to the author that the views of each of these two groups arose from the knowledge that each
had accumulated through experience. Farmers' agricultural knowledge had been gained through the
experience of working and living on the land and learning from family and neighbours. It was broadly
about the properties of local agro-ecosystems, the effects of (the traditional) human activities upon these
systems and the constraints on these activities imposed by the limited household resources, customs and

tactical considerations>. The agricultural knowledge of technical staff arose through academic and

3 Tactical considerations 1s preferred to terms such as "Strategy" which imply long term planning




technical education, and experiences gained by professional contact with farmers and colleagues. This

knowledge was about production methods, their application in certain conditions and measures of

agricultural productivity.

1.1.2 A Question Unanswered
Whlst 1t was clear that farmers and technical staff in Chiapas held different opinions about the process
of agricultural development in the region there was insufficient evidence to confirm a particular

viewpoint. Indeed, 1t became apparent that very little was actually known about any of the following:

(a) The changes in agricultural production that were occurring in the region

(b) The factors causal to this process
(¢) The mechanisms of change on small farms

(d) The implications for productivity and sustainability of peasant agriculture.

In summary, the question of how change occurred in the contemporary peasant farming systems of

northern Chiapas remained unanswered.

1.1.3 A Problem Identified
In Chiapas, as in many areas of the Tropics subject to programmes of agricultural development, there
are many obstacles to effective communication between the staff of official agencies and peasant
farmers. Agencies often have limited contact with farmers, and when meetings do take place they are
usually structured so that farmers are either being informed or being questioned. Meetings are often
held in surroundings that emphasise the subordinate position of the peasants and any recognition of

farmers' abilities to contribute to the solution of problems is usually minimal.

In the Unién, most of these obstacles had been overcome as a result of farmers placing themselves in
positions of responsibility for the improvement of conditions in their communities. The input of

technical assistance was at their request and on their terms. Projects for improving agricultural

production were planned for each location, according to the needs expressed and the level of interest.




Within this framework, the Union sought to make use of both farmers' knowledge and the knowledge of

technical experts. However, despite this innovative approach, this planning method was still

constrained by a number of obstacles.

(a) No established method for evaluating the performance of existing production systems

(b) No means of identifying the relative importance of different constraints and potential areas

for improvement on production systems

(c) No means of evaluating the potential impact of changes to production systems, in either the

short or long term.

These obstacles prevented the real integration of the knowledge of farmers and technical staff into the
planning process. Together, they were identified as serious problem for the development of more

participative methods of agnicultural development.




1.2 Technical Change in Peasant Agriculture: Theory and Evidence

1.2.1 Economic Theories of Technological Change4
Economists have questioned the role of market forces in the development and application of new
technology since Schumpeter (1911) proposed that there was no reason to believe that technical change

1s directly responsive to market pressures. The proof of this assertion was essentially tautological: any

market mechanism involves reactions to changing prices and technical change is defined as consisting

of cost-reducing improvements at constant factor prices; by definition a market response was excluded.

Induced Innovation

This position was questioned by Fellner (1951), who proposed that the direction of technical change can
been accounted for in terms of rational optimising behaviour, where relative resource scarcities manifest
themselves in changing relative factor price levels; so inducing both private and public research into
innovations which save on the most important resource. Hayami and Ruttan (1971) developed an

influential induced innovation model for agricultural development.

Market-Led Innovation

Schmookler's (1962) paper on the economic sources of inventive activity examined the evidence for
market-led invention and innovation processes. Whilst strong correlation's were found between
economic activity in a number of different markets and the numbers of patents, no direct causal link
was established. Schmookler concluded however, that the incentive for inventive and innovative effort
is like the incentive to produce any other good: it is affected by the excess of expected returns over
expected costs. While the costs of invention and innovation may be reduced by scientific progress and
the efforts of public institutions, the expected benefits will vary with circumstances arising from
changes in the prospective market, depending upon socio-economic changes such as increases in

population, urbanisation, per capita income, efc.

4 Most economic analysts use the terms "innovation" and "technological change" synonymously

Innovations are classified as either process-innovations or product innovations, and while the
distinction between the two 1s to some extent artificial, process-innovations have received most
attention from economusts.




Technological Determinism

In contrast to the above models which suggest that the process of technological change can be explained
in terms of economic forces. Parker (1961) argued that the possibilities of technological advance at any
time are constrained by current scientific knowledge and that the intrinsic complexity of classes of
natural phenomena have shaped the pattern of industrial change. In relation to agricultural
development, criticisms of the failure of many complex technical packages for raising productivity

raised during the "green revolution" have prompted a shift towards promoting simpler, step by step

approaches (Chambers, 1983, 1989; Bunch, 1985).

Implications of Induced Innovation

Grabowski (1979) pointed out that the induced innovation theory has important implications for the
growth processes of nations such as Mexico, where the agricultural sector is characterised by a dualism
of large versus small land owning farmers. Large landowners tend to be able to purchase external
inputs, such as machinery and agro-chemicals, at cheaper rates than small landowners. In addition, the
large landowners, relative to the small ones, are able to exert greater influence over society's research
and development institutions. Thus these institutions tend to develop technologies which require the use
of large amounts of external inputs. It is often unprofitable for the small farmer to make use of these
technologies. Thus the distribution of income is likely to worsen. More recently, Grabowski and
Sanchez (1987) reviewed technological change in Mexican agriculture between 1950-1979, and found
evidence to support the hypothesis that the adoption of biochemical and mechanical innovations was

constrained by the availability of inputs.

Implications of market-led innovation

Despite the potentially important implications of the market-led innovation process to the economics of
the peasant household, the subject has received little attention. Where market-led innovation processes
are dominant and demand for cash crop commodities are increasing then a shift in innovative etfort
away from subsistence crops towards marketable produce would be expected. This, in turn, could

increase the commercial onentation of the farmer, leading to a stagnation of the subsistence technology.




1.2.3 Peasant Economies and the Market Complex
The above models of agricultural innovation require either relative factor scarcities or changing levels
in the supply and demand of commodities, to be expressed through markets as changing prices.
However, a fundamental feature of peasant societies is their partial and variable integration into
markets with a high level of imperfections (Friedmann, 1980 ppl164). Market imperfections in the
developing world are also dynamic, as a result of the general drive to incorporate peasant communities
into the modern urban-industrial market complex (Pearse, 1987). Furthermore, according to (Stern,
1986) markets, whether competitive or otherwise are always interlinked, in the sense that prices in one
market (such as farm produce) often influence the prices in other markets (such as farm inputs). Thus,
the influence of markets, whether leading or inducing technical change, 1s likely to depend not only

upon relative resource scarcity or demand for commodities, but also upon differences in market

structure, linkages and imperfections.

Rural Market Studies

Most studies of rural markets in Mexico, such as Beals' and Malinowski's investigations of the market
places of Oaxaca (Beals, 1975) (Malinowski and La Fuente, 1982) have followed Mintz's (1955, 1957)
example by concentrating on the trading of agricultural and craft products at the colourful markets held
in villages and towns. Market places are of obvious importance, as the loci of many of the transactions
that occur between peasants and the outside world. They are also important as nodes of communication
and information transfer, (Good, 1970). However, these market places are only components of larger
rural market systems, in which the exchange and distribution of all products and factors of production,
(including labour, capital, land, transportation and agricultural inputs) takes place, both within and

between communities.

A Systems Approach to Rural Markets

Proposals for a systems approach to the study of agricultural markets are comparatively recent. Fleming

(1990) defines the Marketing Systems Research approach as complementary to Farming Systems




Research, to include:
(a) the mechanics of product transformation and transfer,
(b) market structure,
(c) exchange relations and market culture,
(d) the dynamics of change in the system, covering experimentation and innovation to identify
and exploit the potential gains from satisfying the latent desires of consumers:
(¢) the inherent uncertainty in marketing activities due to market imperfections,
(f) feedback and control mechanisms, including the transmission of price and quality;

(g) the complexaty and heterogeneity of the system, and interdependence between elements in

the system;

(h) interaction between actors in the system and its super-system;

(1) the purposive nature of the system (especially identifying conflicts in goals between market
participants)

() the hierarchical market networks (vertical links within the agricultural marketing system).

Unfortunately, no actual studies of market systems using such a systematic framework were encountered

by the author.

1.2.3 Technical Change and Markets: Evidence from Chiapas
Studies of Mayan communities in the highlands of Chiapas carried out by anthropologists of the
Harvard and Stanford schools have provided some of the most detailed insights about the effects of
markets on the decisions made by peasant farmers in Mexico. Cancian (1972) researched the effects of
new maize marketing opportunities on the commercial behaviour of Tzotzil maize farmers 1n
Zinacantan, Chiapas. He highlighted the effects of new market opportunities upon the harvesting and
commercialisation decisions of peasant farmers, but did not consider the effects of markets upon the
choice of production technology. Longitudinal studies of social and agricultural change in the
neighbouring highland communities of Zinacantan and Chamula by Collier, Mountjoy and Rus, have
borne out some of the important connections between the complex system of rural markets and the

development of agricultural technology. In particular, Collier (1990) makes the case that the adoption of




new methods of maize cultivation in Apas, a hamlet of Zinacantan, was spurred on by the development
of labour and transportation markets and the availability of capital subsequent to the "oil boom" years of
the '70's. Furthermore, the adoption of capital intensive production methods has led to an increase in
the concentration of wealth in the hands of those who were able to invest in cash crops, such as flowers,
or to rent lowland fields for further maize production. Whilst Zinacanteco farmers may have little
influence on the policies of national research 1nstitutions, Collier's findings broadly support Grabowski's

predicted implications of the induced innovation model.
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1.3 The Social Process of Technological Change

1.3.1 Innovation in Peasant Agriculture
Chambers (1989) noted that the sources of technology used by peasant farmers are diverse. To a large
extent the tools and techniques used are traditional and are received from previous generations who
gradually adapted their methods, seeds and livestock to the prevailing environmental and social
conditions. Traditional methods are often combined with technology derived from modern agricultural
research such as new seeds or fertilisers. Modern technology may be applied as a complete "package",
usually the result of an agrnicultural improvement programme, or application may be ad-hoc, according
to an individual farmer's judgement and means. Innovations are diffused by both formal and informal
channels of communication within, and between, households, villages, institutions, and even countries.
Farmers themselves are often capable innovators, modifying, mixing and adapting both traditional and
modern techniques according to their needs. Social studies of technological development in agriculture
have generally shown the process of change to be more complex than suggested by any of the economic
models, outlined in the previous section. Induced innovation, market led change and technological
determinism all appear to be relevant in certain circumstances, but as the peasant world 1s increasingly
incorporated into an urban - industrial market complex, new technologies in agricultural production are
just one aspect of much broader changes in these societies. Culture, demography, natural environment,
political organisation, and infrastructure all appear to be interrelated in the overall process of change.
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