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Salinity and waterlogging are significant problems in a 
wide range of agricultural areas throughout the world. 
Australia, Pakistan and Thailand have disproportion-
ately large areas affected by salinity.

In Pakistan especially, significant areas of agriculture 
have been or are close to being abandoned due to 
salinity. Hydrological and chemical methods of land 
reclamation can be effective but are usually found to be 
very expensive and not financially feasible.

It has been found that there are Australian trees, such 
as species in the genera Eucalyptus and Acacia, that 
are adapted for not just surviving but thriving in these 
types of environments. Bioremediation using such 
trees has therefore often been suggested as a potentially 
lower-cost alternative to physical methods, and there are 
Australian scientists who have a comparative advantage 
in this area of research.

The Australian Centre for International Agricultural 
Research (ACIAR) has funded a series of research 
activities in this area, including project FST/1993/016, 
‘Tree growing on salt-affected land in Pakistan, Thailand 
and Australia’, the subject of this report. The project 
was selected for impact assessment this year as part of a 
random-sampling process, rather than being identified 
as an obviously successful project with a high rate 
of return.

The impact-assessment study has found that, although 
the research clearly demonstrated that growing short-
rotation trees can result in reclamation of abandoned 
land, adoption of the outcomes has not been high. To 
date, only 7,000 ha in Pakistan and 5,000 ha in Thailand 
have been treated. Moreover, the adoption was directly 
tied to development assistance provided by aid donors 
or the partner-country governments. Little privately 
funded farmer adoption was found.

The gross welfare gains from adoption of the strategies 
developed were found to be high (a present value of 
around A$300 million for the study areas). However, 
the development costs and relatively long investment 
periods before receiving a return mean that the net 
gains are low.

The overall results of the impact assessment study 
show that the return on the research investment was 
positive but relatively low. The net present value of 
research benefits was A$2.4 million, with a benefit:cost 
ratio of 1.12:1 and an internal rate of return of 5.7%. 
While this is significantly lower than many other areas 
of technology-oriented research activities, it is not 
uncommon to find that environmental research does 
not have high rates of return. This is often due to the 
long lags in achieving impacts.

Peter Core 
Director 
ACIAR

Foreword
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High levels of salt and a watertable close to the surface 
reduce the productivity of land, in some cases rendering 
it useless, with agricultural yields insufficient to induce 
farmers to undertake further work. In Pakistan and 
Thailand, salinity has resulted in significant areas of land 
on the fringe of productivity or completely abandoned.

Beginning in 1989, ACIAR funded a series of research 
activates examining the feasibility of bio-agriculture 
approaches to reducing the impact of salinity. One 
of these, beginning in 1994, was ACIAR project 
FST/1993/016, ‘Tree growing on salt-affected land 
in Pakistan, Thailand and Australia’. This and other 
projects focused on selecting appropriate Australian tree 
species to grow on saline and waterlogged land.

This report provides an economic impact assessment 
of this series of research, specifically focused on project 
FST/1993/016, but also including the benefits generated 
by the related research. Project FST/1993/016 was initially 
randomly selected for evaluation as part of a broader 
study into the returns from ACIAR-funded research.

Adoption of the research findings has been limited. 
To date, 7,000 hectares in Pakistan and 5,000 hectares 
in Thailand have been treated. This has led to a gross 
benefit of $23.2 million (using a discount rate of 5% 
over 50 years).

Including total ACIAR research costs and the follow-on 
development costs (together coming to $20.8 million), 
the total net benefit is $2.4 million, implying a 
benefit:cost ratio of 1.12 (at a 5% discount rate) and an 
internal rate of return of 5.7%.

These findings illustrate that the sort of very long-term 
environmental remediation that this ACIAR-funded 
research was concerned with—where there is little 
incentives for the farmers to adopt the findings without 
further subsidies—generates a relatively low rate of 
return to the initial investment.

Summary
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Salt-affected land is a major problem across many parts 
of the world. Soil salinity, sodicity, waterlogging and 
combinations of these have rendered large tracts of land 
largely unproductive for agricultural purposes, and the 
problem is growing. This is particularly so in Australia, 
Pakistan and Thailand. Improving the prospects for 
production on such land is considered to have potential 
for improving farm incomes.

To that end, the Australian Centre for International 
Agricultural Research (ACIAR), as part of its forestry 
program, funded a project in Pakistan and Thailand 
that aimed to reduce the negative consequences from 
salt-affected land. Between 1994 and 1997, project 
FST/1993/016, ‘Tree growing on salt-affected land in 
Pakistan, Thailand and Australia’, predicted growth 
opportunities of selected Eucalyptus and Acacia tree 
species through the use of scientific calculations 
and tree plantings on trial sites. Adding to the 
knowledge base available, the project worked with 
farmers and land managers to mitigate and transform 
otherwise unproductive land to land again viable for 
agricultural production.

This report provides an economic impact assessment 
of that ACIAR project and other closely related ACIAR 
projects and development activities. In contrast to 
most impact assessments, the project was not chosen 
on the basis of a prior expectation of significant 
benefits, but by a random selection process as set out in 
Pearce et al. (2006).

1  Introduction


