Chapter 2

LITERATURE REVIEW

2.1 Introduction

This study embarked from the “four tenets of conventional wisdom,” namely: (i)
Marginal lands are defined in biophysical terms which establish them as: having low
inherent productivity for agriculture; being susceptible to degradation; and involving
high risk for agricultural production; (ii) They support a high proportion of the rural
poor, particularly the poorest of the poor; (iii) The combination of fragility and high
density of poor people who place a premium on current consumption (resulting in
over-exploitation of natural resources) is leading to accelerated erosion or vegetation
destruction; the consequence is a downward spiral of poverty and resource
degradation with significant negative externalities; and (iv) the impact of agricultural
research on agricultural productivity increase , environmental protection and above
all poverty alleviation has been limited in these areas. Within this framework focus
on the need to understand more fully the causes and consequences of rural poverty
with a view to identifying the options for meaningful intervention, and to improve

our understanding of land degradation processes, are obvious.

2.2  Defining Land Degradation and Sustainability

There are several definitions of land degradation. Land degradation is generally
defined as the reduction in the soil's ability to contribute to crop production (Blaike
and Brookfield, 1987) and as a change to land that makes it less useful for human
beings (Wasson, 1997). Examples of land degradation can be found in erosion,
salinisation, waterlogging, vegetation depletion, fertility loss, soil structure change,
and pollution of soil. In each case, the focus is on the physical or biological effects
with land-use methods seen as the ultimate causes of degradation. Land degradation
can take many forms and its effects are often cumulative. The off-site effects

(sedimentation of reservoirs and depletion downstream fields through siltation), both



positive and negative can also be considerable. A formidable problem exists because
there is no simple relationship between these physical processes and the human
perceptions of land resources. What is observed in the present, is the result of the
interaction of several complex processes over long periods of time. For more
comprehensive detection and measurements of land degradation, a system is needed
for monitoring change in physical, biological and social phenomena. The
heterogeneity of the situations, the complexity and changing interactions (over time)
of the interacting processes have negative implications for precise and conclusive

measurement.

Concern with land degradation has heightened due to the increasing focus in policy
circles on sustainability. There are several definitions in use for sustainability in
agriculture, which leads to some confusion. There is a need for a clear and widely
agreed-upon perspective. Existing definitions can be broad and all encompassing.
For example, sustainability is defined as "meeting the needs of the present generation
without compromising the ability of the future generations to meet their own needs"
(WCED, 1987). Sometimes sustainable development in agriculture means more
efficient use of arable lands and water supplies. It requires avoiding over use of
chemical fertilizers and pesticides so that they do not degrade rivers and lakes,
threaten wildlife and contaminate human food and water supplies. It means careful
use of irrigation to avoid salinisation or water logging of croplands. It means
avoiding the expansion of agriculture to steep hillsides or marginal soils that would

rapidly erode (World Resource Institute, 1992).

Sustainability is often confused to imply zero depletion of the natural resource base
or zero environmental costs. However, as Crosson and Anderson (1993) point out
‘agricultural production that imposes some resource depletion and environmental
damage are consistent with rising per capita welfare". From an economic perspective,
degradation only occurs beyond the socially defined optimal use level. Such
degradation occurs where individuals cannot or do not optimize returns to their
resources (e.g. due to inadequate information) and/or because there is a divergence

between private and social interests (e.g. externalities or inappropriate public

=



policies) [see for example Scherr and Yadav (1995) and Binswanger (1989)]. This lack
of an agreed perspective on sustainability has implications for how land degradation

is defined, measured, and analyzed.

There is general recognition that data on the physical processes of land degradation
as well as on its economic and social consequences are sparse (Scherr and Yadav,
1995). Earlier reviews of the evidence for land degradation around the world have
also found this evidence to be "extraordinarily skimpy'. '"No country has
comprehensive estimates of the productivity consequences of land degradation or the
rates of degradation from current practices" (Crosson and Anderson, 1992). Several
authors, including Biot et al. (1995), recognizing this inadequacy, have called for a
thorough review of experimental and field data and a sharper focus, particularly on
robust and cheap methods of measurement in order to improve the understanding of

the physical process(es) involved.

The problem associated with drawing representative samples for plot-level
measurements has meant that most aggregate estimates are based on non-scientific
methods of "raising" the information. Experts base most estimates of the impact of
land degradation on "objective assessments". Available aggregate estimates of the
cost of degradation have to be interpreted with even greater caution since they are
based on standard formulas relating certain levels of degradation to estimates of yield
losses. Attempts to extrapolate from the estimates of the effects of yield losses at the
plot level to aggregate estimates about the socio-economic impact at national or

regional level, have often been dubbed as "giant leaps of faith".

The inadequate basis for the available figures is, however, generally lost in the
emotionalism that pronouncements about catastrophic extent of land degradation stir
up. Statements such as "over the last thirty years alone, the world has lost nearly one
fifth of the top soil from its crop land, one fifth of its tropical rainforests and tens of
thousands of plant and animal species" (Brown, 1990), stir up visions of imminent
and impending doom. The literature associated with the "Tragedy of the Commons"

(Hardin, 1968) has brought focused deliberations on the negative consequences of the
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