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Abstract. Various studies have shown that farmers optimize their benefits from a 
given set of resources and constraints. However the economics of tree and forage/ 
shrub production as compared with the traditional crops have not been analyzed 
so far. The major objective of this paper is to examine the financial/economic 
viability of forest trees, grasses/shrubs and traditional crops in salt-affected and 
good agricultural lands. 

The results have been derived using ‘with’ (saline area) and without (non-saline 
area) project comparison approach. The study area represents the conditions of 
saline area and the control area represents the good agricultural lands, i.e. six 
villages from salt affected lands (Joint Satiana Pilot Project) and two villages with 
no or minimum acreage of salt affected area (adjoining to the project area). 

The comparison of economic rents (net return) of traditional crops, tree crops and 
grasses/shrubs etc. with various categories of soils provides guidelines that tree 
crops can be planted on marginal lands. Experimentation on social benefits and 
costs of Eucalyptus also provides support to the hypothesis that tree crops grown 
for wood should be restricted to marginal lands. Good agricultural lands, slightly 
saline and moderately saline lands should be reserved for traditional crops or salt 
tolerant varieties of these crops. This objective can be achieved through 
instrument such as pricing of water. Farmers on marginal lands should be 
exempted from water charges for tree crops (may be related with the depth of 
water table). Farmers planting trees on good agricultural lands should be charged 
water rates equivalent to opportunity cost of water. 

                                                 
*The authors are, respectively, Monitoring and Evaluation Specialist, National Drainage 

Programme, Irrigation and Power Department, Government of Punjab, Lahore; and 
Assistant Professor and Lecturer, Department of Economics, University of the Punjab, 
Lahore-54590 (Pakistan). 
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I.  INTRODUCTION 
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OBJECTIVES OF THE STUDY 
The principal objectives focused in the study are as under: 

1. To undertake an economic analysis of growing traditional crops in 
both non-salt affected and salt-affected irrigation areas in the Punjab 
in order to obtain a general understanding of farm viability in these 
areas. 

2. To undertake a comparative economic analysis for substituting the 
latest salt tolerant crops in saline areas. 

3. To conduct an economic analysis of tree growing in saline areas and 
potential cost benefit ratios of growing trees under saline and salt-
free farm environments. 

II.  DATA SOURCES AND METHODOLOGY 

DATA SOURCES 
To assess economic options of agricultural production in saline area project 
comparison approach was applied. 

 The paper has been derived from a study titled “Economic Options of 
Agricultural production in Saline Areas of Pakistan” conducted by the 
International Waterlogging and Research Institute (1998) jointly sponsored 
by UNDP and Australian Agency for International Development (AusAID). 
The results have been derived using ‘with’ (saline area) and without (non-
saline area) project comparison approach. The study area represents the 
conditions of saline area and the control area represents the good agricultural 
lands, so six villages from salt affected lands (Joint Satiana Pilot Project) and 
two villages with no or minimum acreage of salt affected area (adjoining to 
the project area) were considered for study. The data collection technique 
followed the Rapid Appraisal Method/PRA tools covering a group of 10 
farmers/key informants from each village with a total of 80 farmers/key 
informants. The secondary data compilation were mainly from several 
institutions and research organizations including IWASRI, IIMI, PARC, 
Agricultural Prices Commission, Peshawar Forest Research Institute and 
University of Agriculture, Faisalabad, and Pakistan Forest Research Institute, 
Peshawar. 

METHODOLOGY 
Various economic terms relating to financial and economic analysis are used 
for decision making in farm business. In this section the relevant terms have 
been elaborated with considered criteria. 
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Economic Rent of Various Quality Saline Land 
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FINANCIAL VIABILITY OF FOREST TREES 
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charged to the farmers. To guide the policy decisions on resource allocation 
to Eucalyptus production, four models of production have been adopted for 
the Economic Analysis. 

 Model I 
● Represents 90% maturity and 10% mortality. 

● Good farm land. 

● Farmers irrigate the trees upto the fourth year of crop cycle. 

 Model II 
● Represents 70% maturity and 30% mortality. 

● Saline farm land with good management. 

● Irrigation is provided to the trees during the first two years of crop 
cycle and during the remaining years the trees exist on ground 
water. 

 Model III 
● Represents 50% mortality and 50% maturity. 

● Saline farm land with good management. 

● Irrigation is provided to the trees during the first two years of crop 
cycle and during the remaining period, considered for maturity, the 
trees will depend upon ground water. 

 Model IV 
● Represents 30% maturity and 70% mortality. 

● Wet saline land with poor management. 

● Irrigation is provided in the first year and for the remaining six 
years trees draw water from ground. 

 Labour is one of the major factors of production in a tree enterprise 
and its estimation can influence the rate of return. Hence labour 
requirements of tree enterprises (particularly at harvest time) have 
been concisely adjusted in relation to yields, based on labour 
requirements data used in the financial analysis (model with 50% 
maturity). 

 The cost of irrigation water has been calculated based on 
opportunity cost of water in all four models. The economic price of 
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wood and labour has been used in this analysis. The analysis also 
includes the cost of extension support services etc. (termed as 
public/government costs). 

 The opportunity cost of capital has been assumed 15% for this 
analysis. 

 The results of analysis reveal that production of Eucalyptus under 
Models I, II and III is economically viable. However, the production of 
Eucalyptus on wetland with poor management is not economically feasible. 
NPV is an indicator, which provides guidelines for resource allocation 
among mutually exclusive tree enterprises. The results of analysis in this 
section suggest that the resources for Eucalyptus production should be 
allocated to good lands as compared to saline lands. However, these are 
preliminary results, which need further examination. Management of 
Eucalyptus should be improved on wet-saline lands to obtain the potential 
returns. Production of Eucalyptus with poor management on wetlands is not 
economically viable and shall lead to a wastage of resources. 

 Three models for Acacia nilotica at 10% mortality, 50% mortality and 
70% mortality have been assumed. Yields of wood have also been taken 
from the financial farm budgets already discussed. An economic analysis of 
these three situations have been made. In the base case (without social 
benefits and costs) production of Acacia is economically feasible on good 
agricultural land as well as on saline lands. However production on saline 
lands with poor management is not economically viable. Net Value of 
Production (NVP) of economic rent on good agricultural land is greater when 
compared to saline land. However, when the social benefits and costs 
(opportunity cost of water) are included, production of Acacia on saline land 
has a comparative advantage (Appendix I, Tables A, B and C). 

SOCIAL BENEFITS/COSTS 
One of the social benefits will be transpiring/pumping of brackish 
groundwater by trees. To capture this benefit, it was assumed that during the 
initial year the sapling will require irrigation, but during the remaining years 
(depends on assumption of Models) plants will pump groundwater and save 
the cost incurred by public tubewells to lower the groundwater. The pumping 
of groundwater by trees has been accounted for as the opportunity cost of 
pumping tubewell water and assumed as a social benefit. For Model I, where 
the groundwater is sweet, the pumping by the tree is depleting the sweet 
water aquifer. The depletion of sweet water aquifer is a social cost for the 
purpose of this analysis. In Model I the plant consumes water from the 
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aquifer during the last three years of its production cycle. In this model, 
pumping by the tree has been taken as a social cost instead of a benefit. 

 The results of the analysis show that production of Eucalyptus on good 
agricultural lands is economically feasible. However economic internal rate 
of Return falls as compared to situation where social costs and benefits have 
not been accounted in the analysis. Net value of production in Models II and 
III is greater as compared to Model I. Hence good agricultural lands do not 
rank high when social benefits and costs are accounted in the analysis. The 
production in Model IV even with poor management becomes economically 
viable. Model II and Model III are economically feasible. The economic 
Internal Rate of Return and net value of production is the highest in Model 
II. Hence, Model II should be recommended for resource allocations, even 
on marginal lands (Appendix I, Table B). 

 There are competing demands for water between trees and agricultural 
crops. In saline areas farmers mostly receive irrigation water from canals 
only. In such areas, lands are abundant compared to the quantity of water. In 
these areas farmers spread water extensively, not intensively. As a result 
there are water shortages. In the saline areas, irrigation supplies from canal 
alone cover 57% of total water requirements to crops (WAPDA, 1983). This 
results in water stress on crops and a consequent decrease in crop yields. 
Ahmad (1992) has estimated losses of crop output to Rs. 4.279 billion during 
1990 in the Indus Basin due to water stress on crops. As a result of scarcity 
of water the economic marginal value of water in saline zones has been 
reported to be as high as Rs. 4,800 per acre feet of water. 

 Based on the cost of Chotiari Reservoir (sunk cost not included) the 
economic price per acre foot of water has been estimated to be Rs. 1,600. If 
the sunk costs are included the economic price of an acre foot would be 
Rs. 2,000 (WAPDA, 1996). To meet the shortage of water, besides other 
measures, water saving through canal lining has also been adopted in water 
scarce areas. The economic cost of saving water through canal lining has 
been calculated at approximately Rs.3,800 per acre foot (Abid Bodla et al., 
1997). 

 Canal lining is also a measure of arresting waterlogging where both the 
cost of irrigation and public benefits are accounted at Rs. 3,800 per acre foot, 
the cultivation of both Eucalyptus and Acacia on good agricultural land is 
not economically feasible. However under this scenario the rate of return for 
Eucalyptus improves for Models II, III and IV. For Acacia in Models II and 
III, the Rate of Return goes up, making the tree production under these 
scenarios very attractive. 
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 In case of cost of irrigation water is taken as Rs. 3,800 per acre foot and 
the cost of public benefit as Rs. 585 per acre foot (cost of drainage by public 
tubewells) cultivation of both Eucalyptus and Acacia on good agricultural 
lands becomes uneconomic. 

 When the value of water is taken as Rs. 1,600 per acre foot and cost of 
drainage as Rs. 585 per acre foot, the production of Acacia and Eucalyptus 
becomes economic for the Model showing 70% mortality. The rate of return 
in Model II (30% mortality) has been calculated to be 16% and in case of 
50% mortality the rate of return drops to 13% for Eucalyptus plantations. 
Thus when the value of water is high and public benefits are low Model II 
(30% mortality) remains economically viable. Similarly the rate of return in 
Acacia for Model II (50% mortality) is 15.2% and in case of Model III (70% 
mortality), the rate of return drops to 10.97%. When the value of water is 
high and public benefits are low production of Acacia (Model II) is 
marginally economical. Model II at 50% mortality of Acacia is economically 
feasible because acacia needs less water compared to Eucalyptus. 

 As the surface water is very scarce in saline areas the tree crops should 
be planted and grown under intensive management. Drainage effluent where 
feasible should be used for tree plantations to maintain a low economic cost. 
Eucalyptus plantations, as given in Models III and II showing high mortality 
rates, 70% and 50% respectively are not acceptable for cultivation in areas 
where the value of water is very high. 

 In case of salt affected areas, drainage relief may be provided with 
surface drainage and public tubewells and additional water to tree plantation 
particularly during Rabi could be made available from storage. In view of 
high value of water, plantations of Eucalyptus should be intensively managed 
to optimize the benefits of scarce water. 

FINANCIAL AND ECONOMIC 
VIABILITY OF TRADITIONAL CROPS 
As discussed earlier, there is a peculiar difference in benefits attained from 
crops and forest-trees. For crops, income and expenditure is realized during 
the same year/season whereas for forest-trees, generally, there is gap of years 
for maturity between the expenditures and income. Thus, to study the worth 
of growing crops in the same period of 7 years (the life of forest trees) as of 
tree-crops is essential to see the relative significance/comparative advantage 
of crops versus forest-trees. Financial and economic analysis of crops to 
cater for a period of seven years has also been estimated. 
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TABLE  7 

Net Financial and Economic Return for Different Crops 
of Farms in the Salt affected Areas (1997-98) 

(Rs./Acre) 
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TABLE  9 

Economic Analysis for Crops Cultivation 

(Rupees) 
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should be increased by improving cultural practices, management, 
amendments and using salinity resistant varieties. 

 The comparison of Economic rents (net return) of traditional crops, tree 
crops and grasses/shrubs etc. with various categories of soils provide a 
guideline that tree crops should be planted on marginal lands. Experimenta-
tion on social benefits and costs of Eucalyptus also provides support to the 
hypothesis that tree crops grown for wood should be restricted to marginal 
lands. Good agricultural lands, slightly saline and moderately saline lands 
should be reserved for traditional crops. This objective can be achieved 
through instrument such as pricing of water. Farmers on marginal lands 
should be exempted from water charges for tree crops (may be related with 
the depth of water table). Farmers planting trees on good agricultural lands 
should be charged water rates equivalent to opportunity cost of water. 
Further recommendations to promote tree cultivation in wet/saline lands are 
as below: 

● Easy access to institutional loans should be provided to the farmers. 

● Extension services to the farmers for intensive management of tree 
plantations need to be made effective. Provision of tree seedlings to 
the farmers at nominal rates should be continued. Adaptive research 
by IWASRI to evolve a package for intensive management of 
plantations under wet/saline conditions should be accelerated. 
Dissemination of such a package should be given high priority. 

● Pumping equipment to pump drainage effluent, marginally fit for 
irrigation, should be provided at subsidized rates to farmers. 
Similarly the farmers owning marginal lands be given priority for a 
subsidy grant for installation of tubewells. 

● Extensions workers should guide the farmers how to use drainage 
water in combination with canal water, or using an amendment. 
This step is imperative to keep the cost of irrigation of forest trees 
low. 

● Industries should be encouraged to make contracts with the farmers/ 
farmer’s associations for the cultivation of trees in wet saline lands. 
In such situations the industries may provide seedling, advice and 
credit to the farmers. 

● The information regarding research on traditional crops in saline 
areas is scattered. The research results regarding management of 
saline land, and poor quality water, agronomic practices, use of 
fertilizers, chemicals etc. should be compiled in the shape of a 
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manual for the extension workers and farmers. The economic 
impact of various recommendations should be worked out and 
shown in the manual, as the farmers will have to make decisions on 
the basis of economics of technological packages. 

● Most of the marginal lands in Pakistan fall in the category of saline 
and saline sodic. Intensive cultivation on such soils without using 
gypsum has made them compact, hindering the penetration of roots 
to deeper layers. The physio-chemical conditions of such soils can 
be improved through better soil management practices. Use of 
gypsum, being a cash input, needs to be encouraged through 
advancing credit to the farmers and ensure its timely supply at 
convenient farm locations, at subsidized rates. Studies to increase 
the market supplies of gypsum at low prices with the participation 
of the private sector should be undertaken. 
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APPENDIX  I 

TABLE  A 

Four Models of Eucalyptus – Results of Economic Analysis 

(Value in Rupees) 
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TABLE  B 

Four Models of Eucalyptus Including Social Cost 
and Benefits Economic Analysis 

(Value in Rupees) 
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TABLE  C 

Three Models of Acacia nilotica, Economic Analysis Base Case 
and Sensitivity Analysis (Including Social Benefits and Costs) 

(Value in Rupees) 
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APPENDIX  II 

ECONOMIC RENT 

 



118 Pakistan Economic and Social Review 

 



 SHAHID et al.:  Economic Options for Agricultural Production 119 

 



120 Pakistan Economic and Social Review 

Where 

WR = Water rate 

i…n = Number of irrigation 

S = Cost of seedlings 

O = Other inputs required during planting to harvesting 

 Economic price of tubewell water is Rs. 585 per acre foot (Semedema, 
1996). 

 BCR  =  NPV – NPC 

 


