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Earnings Differential between Public and
Private Sectors in Pakistan

ZAFAR MUEEN NASIR

The paper explores the earnings differential between public and private sectors in
Pakistan. The private sector is further divided into formal and informal sectors for
comparison purposes. It utilises an expanded version of the human capital model to
determine important determinants of earnings in each sector. Using standard technique,
the earnings are decomposed into two parts, i.e., differential due to personal
characteristics and due to earnings structure of the particular sector. The Labour Force
Survey 1996-97 is used for the analysis of wage differential. Results indicate that
workers in public sector earn more than both private formal as well as informal sector
workers. These earnings are higher due to their superior personal human capital
endowment; however, the wage structure of the public sector is not helping them. The
informal sector workers are earning lower than both public sector and private formal
sector workers due to both personal characteristics and wage structure of the informal
sector.

I. INTRODUCTION

The paper provides an analysis of wage differential between the employees of
public and private sectors. The private sector is divided into the formal and informal
sectors. In the formal sector, workers are protected through legislation, but in the
informal sector no such protection is available to the work force. The main objective
of the paper is to highlight as well as determine the extent of exploitation of regular
wage employees in different sectors. We investigate the role of wage-related
personal characteristics of individuals in determining their wages and compute the
differentials in earnings through the use of earnings functions. These differentials
are also decomposed into the difference due to personal characteristics and the
difference due to the structure of wages.! The study is important because the role of
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public sector is rapidly changing as the major source of employment. Not only has
the creation of new jobs in the public sector been banned, many of the workers in
this already-crowded establishment may lose jobs under the public sector right-
sizing policies as well as through the privatisation of public sector concerns.

Wages in the public sector are determined through the political process or by
service regulations rather than on the basis of productivity [Gunderson (1979)].
Therefore, the employees in the public sector enjoy higher wages as compared to
other sectors. This is one of the sources of wage differential in different sectors. In
contrast to the public sector, wages in the private sector are determined by the
demand and supply conditions of the labour market. While there is a wage
differential between the public and private sectors, wages differ rather significantly
across formal and informal sectors within the private sector. No doubt, employees in
the private formal sector have a higher content of human capital; but mainly because
of the legal cover they earn a relatively higher income than the workers in the
informal sector who virtually have no legal protection. Because of their vulnerability,
the employees in the informal sector face considerably higher exploitation as
compared to both employees of the public sector and the private formal sector. The
study tests the hypotheses that:

(a) the employees in the public sector are enjoying economic rent, and that
(b) the informal sector workers suffer more exploitation as compared to the
employees of the public and private formal sectors.

The paper is organised as follows. Section II provides the overview of the
situation of different sectors in Pakistan. Section III formulates the theoretical
model. Section IV deals with the data characteristics and limitations. Empirical
results are discussed in Section V. Major findings and policy implications are
presented in Section VI.

II. PUBLIC AND PRIVATE SECTORS IN PAKISTAN

The public sector of Pakistan is not very significantly different from that of
the other developing countries. Because of the high unemployment in the country,
and as one of the major employers in the past, it is still an attractive sector of
employment. However, with significant political interference and the pursuit of
non-commercial goals, it is marred by inefficiency. The overstaffing and non-
commercial pricing policy has not only led to high cost structure and low
profitability; it has also driven most of the public sector establishments to the brink
of insolvency [Faruqgee, Ali and Choudhry (1995)]. Because political forces rather
than economic considerations guided most of the actions in the public sector, these
establishments have led to an increase in the financial burden on the already-
resource-deficient national exchequer.
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The mounting fiscal imbalances forced government to take serious notice of
the situation. On the advice of international financial institutions, the Government of
Pakistan adopted a Structural Adjustment and Stabilisation Programme in the late
1980s to remove the fiscal imbalances. One essential condition of the programme
was to make the public sector more productive and cost-efficient by rightsizing/
downsizing. As a result, since 1990, new recruitment is banned and many
departments/ministries/corporations are going through the process of either
downsizing or privatisation.” Moreover, despite continuous escalation of the cost of
living since 1994, no significant relief in salaries has been provided. It is estimated
that the real wages have eroded by about 50 percent for most public sector
employees since 1994.°

Since the main concern of the paper is to compare the earnings between the
public and the private sectors, it is interesting to discuss briefly the structure of the
jobs in the private sector. The private sector in Pakistan provides long-tenure,
high-wage, as well as short-term and low-paid jobs. The first kind of job exists in
the formal sector where the entry is relatively difficult and requires not only a high
content of human capital but also strong links. The jobs in this sector are of
primary nature, and because of their characteristics are closely related to the public
sector jobs. In contrast to the formal sector, the jobs in the informal sector are of
secondary nature, and this sector is the biggest employer in Pakistan.* The entry in
this sector is relatively easy and skill requirement for employment is also quite
low. Although wages are determined by the market conditions, they are relatively
low in this sector because of its low skill component [Kemal and Mahmood
(1993)]. The working conditions and remuneration are unsatisfactory in the
absence of any legal cover to the employees in this sector [Ghayur (1993)]. It
attracts only those workers who cannot find jobs in the other two sectors.
Therefore, in the light of the prevailing situation, in the study we shall deal with
the formal and informal private sectors separately.

Considering the significant differences in the public, private formal, and
private informal sectors, it will be an interesting exercise to explore the factors that
determine the wage rates in the three sectors (i.e., public, private formal, and private
informal) and the wage differentials among them. A number of studies have explored
the differences in earnings in the public and private sectors and a majority of them
have found public sector wages to be higher than those in the other sectors [Smith
(1976); Gunderson (1979); Lindauer and Sabot (1983); Mann and Kapoor (1988);

Despite the ban on vacancies, the Government recruited new staff in the 1990s in the presence of
over-manning in various departments.

3This situation persists despite the fact that real wages of all the Federal Government servants
were found to be negative over the entire period of 1977-92 [Bilquees (1994)].

*The new estimates of the Labour Force Survey 1996-97 measure the informal sector employment
at 64.4 percent, which is the highest of all sectors.
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Gaag, Stelcner, and Vijverberg (1989); Terrell (1993)]. Most of these studies have
included regular as well as non-regular workers in their analysis. The present study
departs from the previous studies on two counts. First, it analyses the informal
sector in the private sector in addition to the formal sectors both in the private and
public sectors; secondly, it includes only salaried workers in the analysis.” The
sample is restricted to only male employees to avoid the problems associated with
field enumeration of females employees in the sample.

III. THEORETICAL MODEL

Separate earnings functions that include human capital and other
characteristics of workers to determine their wages are estimated. A semi-log
earnings function defined below is estimated:

W =By + 3B X;+u ... (1)

where W is the monthly earnings of workers and X; is the vector of personal
characteristics of the workers. Experience of the workers is one of the main
characteristics of workers; in the specification, age and its square terms are used as a
proxy for experience.” The quadratic term of age in the basic human capital model
of Becker (1964) and Mincer (1974) captures the diminishing returns to experience
with time. Other variables include the marital status and occupation of the workers.
This equation will be estimated for each sector of employment separately. The Chow
test is used to test whether the sectors are structurally different from each other or not
(i.e., public and private, public and informal, and private and informal).®

The difference in wages may arise due to two reasons. First, the difference in
wages may arise due to a difference in endowment and productivity-related personal
characteristics of the workers, and these include different levels of human capital,
occupational difference, and other endowments. More productive workers will get
higher compensation relative to the workers, who on average have a lower level of

SOther studies either focused on the public and private sectors only or included a third sector,
which is not well-defined. For example, Mann and Kapoor (1988) included joint sector, which has
elements of both the public and private sectors. Terrell (1993) divided the public sector into two sectors,
i.e., publicly run establishments and public administration. These divisions are not helpful to distinguish
the sectors clearly in the case of Pakistan.

%Based on different sources of information, female labour market participation is low as compared
to their male counterparts [Afzal and Nasir (1987)]. There are social and cultural arguments for this, but
the dominant among them is the enumeration problem [Irfan (1983)]. Most of the information is missing
on females and that creates estimation and comparison problems.

"Age as a proxy for experience is used due to the non-availability of data on actual experience.
The other method to calculate experience, i.e., age-education-6 is not possible as the data on education is
available for levels instead of years. The other reason for not using the imputed experience is to avoid
bias in estimates as the school-going age in Pakistan is not uniform [Ashraf and Ashraf (1993)].

8A statistically significant F-value will identify the structural difference in the sectors and will
lead to the conclusion that these sectors be analysed separately.
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productivity-related characteristics. Second, the wage differential may arise due to
the wage structure across different sectors, i.e., employees with the same
endowments may get different remuneration in different sectors.

To measure the wage differential, the mean of log wages between different
sectors is used in calculations. The absolute difference D, is calculated as:

Dy=LnWi—Ln W, ... )

Where i = high-wage sector and j = other sector.

Because of the nature and skill requirements of different sectors, a strong
possibility exists for the marked difference in the wage structure of different
employers and the endowments of their employees. The total wage differential may
be decomposed into two parts: the first part is due to the difference in the wage
structure and the second part is due to the wage-related characteristics and
endowments of the workers employed in different sectors.’

The model of wage differential across groups 7 and j simply is:

Ln W= f,(X) =2B,X; )

where X; and X; are the mean values of the vectors of characteristics of sector i and j
respectively.
The gross difference can be expressed as:

Dy= Ln Wi=Ln W;=[f;(X;) = f;(X)) + fi(X) =f;(X)] ... )

where f(X) is the mean wage that employees of sector j would receive if they were
paid according to the wage structure of sector i.

Dy= [EBX;—2BiX ]+ BN -2BX] .. ©)
=3B [X-X] + Z[B-B1X )

The first term in Equation (7) gives the part of the total difference in the
average logarithmic earnings of the two groups of workers that exists due to the
difference in the average amounts of earnings-related characteristics, and the second
term gives the part due to total difference in average logarithmic earnings of the two
groups, which exists due to the rate at which both sectors compensate their workers
having the same characteristics. The size of this term will depend on the difference
in the values of the regression coefficients estimated from earnings equations of the
two groups. This strategy allows the determination of the part attributable simply to
a difference in the structure of pay and a difference in the endowment of the workers
which drive a wedge between pay levels in different sectors of employment.

°This strategy is commonly used in the literature to decompose wages of different groups [Blinder
(1973); Birdsall and Fox (1985); Malkiel and Malkiel (1973); and Knight and Sabot (1982)].
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IV. DATA CHARACTERISTICS AND LIMITATIONS

The data set used in this study is drawn from the Labour Force Survey (LFS)
1996-97, collected by the Federal Bureau of Statistics (FBS). The LFS data provide
detailed socio-economic information about more than 110,000 individuals. The
information on labour market activities is provided on the individuals of 10 years of
age and older. To adjust for seasonal variations, the data collection is spread overall
the years. The survey collects comprehensive information on various activities of
workers. The information about age, literacy, education, training, occupation,
employer type, and earnings is particularly important for this study.

Before proceeding to other details of the data, it is imperative to say a few
words about the information collected through the Labour Force Surveys in Pakistan.
Since 1965, the Labour Force Surveys are the major source of information of labour
market statistics. A comparison of the LFS with other data sources shows the
superiority of the LFS because of greater internal and external consistencies [Zeeuw
(1996)]. Since 1990, the questionnaire of the LFS has been revised twice and a
numbers of other changes are made to improve the quality of data collection as well
as coverage of different sub-groups. The latest Labour Force Survey 1996-97, used
in this study, properly identifies the public, private, and informal sectors of
employment.' This feature of the LFS is lacking in other surveys of this series. The
main problem was the identification of the informal sector. The following guidelines
are used in the LFS 1996-97 to identify the informal sector:

(i) all household enterprises owned and operated by own-account workers,
irrespective of the size of the enterprise (informal own-account enterprises);
(i) household enterprises owned and operated by employers with less than 10
persons engaged; and
(iii) all household enterprises engaged in agricultural activities or wholly
engaged in non-market production excluded.

The data set indicates that the informal sector is the biggest in size on the
basis of employment as compared to the other sectors. It absorbs about two-thirds,
i.e., 64.6 percent of the non-agricultural labour force. It is found that 36.7 percent of
the workers in the informal sector are self-employed, 26.5 percent are unpaid family
helpers, and 23.2 percent are engaged in piece-rate work or other casual work. The
regular wage and salary workers, another important group, forms 11.3 percent of the
informal sector employment.

This survey provides data on all categories of the labour force in the public and
private sectors. Employees of the federal, provincial, and local government and other
establishments run by the government administration are included in the public sector.
The employees of big establishments employing more than ten workers are included in

"There is detailed discussion on data issues in Pakistan in Chapter One of the ILO Discussion
Paper No. 33, which addressed the employment, output, and productivity issues of Pakistan (2000).
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the private formal sector. Although the final sample of the study includes only regular
wage employees, the survey sample covers all sorts of workers. It is observed that the
coverage of regular wage employment is higher in the formal sectors (both in the
public and private sectors). The majority of these individuals is of full-time employees
who work more than 35 hours per week.!" Accordingly, a higher percentage of casual
or non-regular workers is observed in the informal sector.

The data on earnings include both cash and payments in kind. The current
value of the in-kind benefits such as free or subsidised housing and transportation is
included in the overall earnings reported in the survey. The other benefits such as
bonuses are not included in these earnings.'? It is important to mention that the data
on earnings is not available for all sub-groups, but it covers fully the regular wage
and salaried group. Because the aim is to gauge the extent of exploitation of wage
employees, we restricted our sample to only regular wage and salary workers who
reported some earnings.'

The final sample of regular salaried workers with positive earnings
consists of 4997 individuals. In that, approximately 56 percent are employed in
the public sector, 18 percent in the private sector, and 26 percent are working in
the informal sector. The summary statistics provided in Table 1 reveals that there
are considerable differences among workers employed in these sectors. Some of
the important differences are highlighted here as a prelude to the regression
analysis.

It is observed that relatively young and less-educated workers are employed in
the informal sector and the majority of them are either working as labour or as service
workers. It is noted that highly educated workers are concentrated in the public sector.
On average, a higher percentage (i.e., 11 percent) of these workers have received
vocational or on-the-job training as compared to the workers of the other sectors. It is
consistent with the definition of the informal sector. The professional, associate
professional, and clerical workers have higher representation in the public sector
whereas higher percentage of managerial workers is located in the private formal
sector. It may also be noted that workers in the public sector, on average, earn Rs 3902
per month, which is higher than the earnings in both the private formal and informal
sectors.

""Those who work less than 35 hours are considered under-employed in the survey.

"?Such an inclusion would increase the differential even further. We did not include this because
of the low reporting of these benefits.

"*The sub-groups such as the self-employed, women, unpaid family helpers, non-regular workers,
and rural workers are excluded from the analysis. The self-employed are excluded because it is difficult
to disentangle returns to physical capital and human capital and, secondly, they do not fall strictly in the
wage-earners’ category. Women are excluded due to their low coverage in the surveys in Pakistan.
Another reason is the problem with properly specifying their wage function due to their sudden
withdrawal and entry in the labour market. Unpaid family helpers do not earn any wages, and non-regular
and casual workers do not qualify the criteria laid down for sample selection. As the rural sector wage
employment is very limited, therefore we exclude them also from the analysis.
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Table 1
Definition and Summary Statistics of Variables
Symbol Definition Public Private  Informal  Total
N Number of Observations 2793 890 1314 4997
Mean Mean Mean Mean
InW Log of Monthly Earnings 8.2692 8.2152 7.7431 8.1321

(0.53) (0.60)  (0.54) (0.59)
Human Capital Background

AGE Age in Years 37.13 34.12 32.07 35.27

ILL Having no Formal Education (Proportion) 1204 2156 3599 2001
PRIM Completed Five Years of Schooling (Proportion) 0714 .0865 1743 1011
MIDD Completed Eight Years of Schooling (Proportion) 0792 1371 .1446 1067
MAT Completed Ten Years of Schooling (Proportion) 3915 3124 2245 3336
DEG General Degree Education (Proportion) 1545 1337 .0320 1187
PDEG Professional Degree Education (Proportion) 1527 .0843 .0183 1053
LIT Literacy (Proportion) .0303 .0304 .0464 .0345
TRAIN Job Training (Proportion) .0878 .1099 .1100 .0976

Occupations
PRO Professional (Proportion) 1834 .0843 .0251 1243
APRO Associate Professional (Proportion) 1228 .0697 .0464 .0933
MANG Managerial Workers (Proportion) 1089 1180 .0259 .0887
SERV Service (Proportion) 1271 .0910 2785 1604
CLER Clerical Workers (Proportion) 2077 1382 .0563 1556
OPER Operators and Drivers (Proportion) .0689 1787 1644 1135
PROD Production Workers (Proportion) .0482 .1607 .1766 1019
LABOR  Labourers (Proportion) 1331 1596 2268 1625
Other Characteristics
MS Marital Status (Proportion) .8319 .6876 .5822 7405

Note: Figures in parenthesis are the standard deviation.

To further highlight the difference in these sectors, we present average
monthly earnings of workers of different age groups in the public, private, and
informal sectors in Table 2 and plot them in Figure 1. The association of earnings
with age signifies the role of experience for higher earnings because age is used as a
proxy for experience in the analysis.'* It is interesting to note that although there are
significant differences in compensation for workers in different sectors, yet the age-
earnings profiles follow the life-cycle pattern in all three sectors of employment
where income increases with age for some time, reaches the peak and then declines.
Some interesting observations can be made on the basis of these age-earnings
profiles.

“It is important to note that the earnings associated with different age groups do not show the
returns to experience only. There are other factors which also affect earnings and are not controlled here
to disentangle the returns to experience. The regression analysis will be used to separate these returns.
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Average Monthly Earnings

Table 2
Average Monthly Earnings of Male Workers, by Age Group

Employer/Occupation Public Private Informal Total

10-20 2413.8 2234.8 1681.7 1935.1

21-30 3492.7 3850.3 2547.8 3299.3

31-40 43974 5283.5 3249.0 4330.5

41-50 5396.1 5287.4 3007.0 4970.1

51-60 6184.7 51223 2822.1 5186.2

61+ 3144.7 4695.0 2449.7 2993.7

Total 3901.8 3696.7 2305.6 3401.9
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Fig. 1. Age-earnings Profiles of Workers in Different Sectors.

The workers in the public sector start at a higher level of earnings and reach a
higher peak as compared to the other two sectors. They attain the highest level of
earnings in the age group 51-60. Because of the slow rise in the earnings of the public
sector employees, the profile of the private formal sector workers surpasses the profile
of the public sector employees in age group 21-30. The profile of public sector
employees remains below the profile of the private formal sector workers till the age
group 3140 but surpasses it afterwards. The earnings of the workers in the public
sector stay at a higher level till the age of 60 as compared to the private formal sector
when the earnings of the private formal sector again exceed theirs. The main reason
behind the smooth age-earnings profile of the public sector employees till age 60 is the
relatively uniform pay scale system adopted by the government. The sharp decline in
the earnings experienced by the public sector employees afterwards is due to the
retirement benefits, which are much lower than the regular job benefits. The age-
earnings profile of workers in the private formal sector shows lower earnings at the
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start but then there is a sharp rise in the earnings with age, till the age group 41-50,
when their earnings reach the peak and start declining afterwards. The decline in the
earnings of the private sector workers is slow and smooth, unlike the public sector
workers, who experience a sharp decline once they reach the peak of their earnings.

Interestingly, the peak in the informal sector is attained in the age group 31—
40, much earlier than in the other two sectors of employment. Moreover, the peak
earnings of the informal sector are also lower than the peak earnings of the other
sectors. This is in conformity with the characteristics of informal sector employment.
The profile of these workers remains below the profile of the other two sectors. This
means that the life-long earnings of the workers in the informal sector are lower than
in the other sectors of employment. This shows the vulnerability of workers to the
conditions of the informal sector, where workers have no legal protection against
unjust wages and working conditions.

On the basis of this information, it seems that there are significant differences
in the characteristics and earnings of workers in these three sectors. It is, therefore,
imperative to further explore these sectors to see what factors play the major role in
wage determination and the extent of differential in earnings in these sectors. The
ordinary least squares estimation technique is used to control for different
characteristics of the workers and gauge the difference in earnings. The regression
results and decomposition of wage differential are presented in the next section.

V. EMPIRICAL RESULTS

The estimates of the earnings functions for different sectors are reported in
Table 3. The Chow test reveals that there are structural differences in these sectors
and a single equation does not explain the differences in earnings. For this reason,
separate equations are estimated for all three sectors. Judged by the F-statistics and

adjusted R?, model specification is good and the majority of the variables included
in the models are important determinants of earnings. It is further noted that most of
the wvariables included in the earnings equations are estimated with statistical
precision (low standard error).

Although the pattern of estimated coefficients displays no major surprise,
there is some difference, which needs to be addressed. It is noted that the importance
of human capital varies by sector. In general, the magnitude of coefficients for
different educational categories is relatively smaller in the public sector than the
magnitude in both the private formal and informal sectors. The private formal sector
does not treat workers with five years of education differently from those with no
education, as there is no statistically significant premium associated for five years of
education in this sector. The premium for primary education in the public sector is
6.40 percent, whereas in the private informal sector it is 24.7 percent, which is quite
high relative to that in the public sector. As the demand for higher education is low
in the informal sector as compared to the other two sectors, workers with below-



Earnings Differential between Public and Private Sectors 121

Table 3

Coefficients of Ordinary Least Square Estimates for Different Sectors
(Dependent Variable = Log Monthly Earnings)

Variables Public Private Informal
Constant 6.9260""" 6.6220™"" 6.1670""
(76.43) (49.40) (70.36)
AGE 0.0352"" 0.0506""" 0.0682""
(7.03) (6.38) (12.25)
AGESQ -0.0003"" —0.0006™"" —0.0008"""
(—4.80) (-5.74) (-11.27)
LITRACY 0.0549 0.0472 0.1450"
(1.22) (0.56) (2.51)
PRIM 0.0622" 0.0824 0.221""
(1.87) (1.48) (6.42)
MIDD 0.1170™ 0.1220™* 0.3060"""
(3.584) (2.54) (8.13)
MAT 0.2410™" 0.3080""" 0.3360"""
(9.09) (7.14) (9.81)
DEG 0.5140™" 0.6880™"" 0.6600""
(16.04) (11.75) (8.46)
PDEG 0.7270"" 0.8360""" 0.7470""
(21.73) (12.19) (6.78)
TRAIN 0.0864™" 0.0847" 0.0687"
(3.43) (1.89) (1.77)
MANG 0.5260"" 0.5230"" 0.2970""
(15.31) (8.14) (3.74)
PROF 0.1780™" 0.3470™"" 0.3040"""
(5.82) (5.16) (2.98)
APROF 0.0851°" 0.0431 0.0175
(2.73) (0.66) (0.281)
CLERK 0.0780""" 0.1180" 0.0562
(2.76) (2.14) (0.976)
SERV 0.0057 0.0355 0.0029
(0.21) (0.61) (.088)
PROD 0.0909""" 0.2280""" 0.0717"
(2.40) (4.65) (1.90)
OPRAT 0.0942™" 0.1920™* 0.1620"
(2.81) (3.97) (4.11)
MS 0.0167 0.1440"" 0.0644"
0.73) (3.38) (1.76)
F-statistics 171.78 61.21 50.39
—2 0.509 0.535 0.390
ﬁ 2793 890 1314

* Significant at 10 percent level.
** Significant at 5 percent level.
**%* Significant at 1 percent level.
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degree education have much higher returns relative to illiterates in the informal
sector in comparison with the other sectors. The relatively high demand of
educational skills of workers in the private formal sector is fetching the highest
rewards for degree education (both simple and professional) relative to illiterates in
this sector.'”

The coefficients of variable AGE (proxy for experience) in all three sectors
are statistically significant but different in magnitude. The highest earnings are
associated with the private informal sector followed by the private formal sector. In
the public sector, the returns are almost half those in the private informal sector. The
negative and statistically significant square term of age confirms the non-linear age-
earnings profiles in all three sectors of employment.

Training has a positive impact on earnings because it brings 9.02 percent, 8.84
percent, and 7.11 percent premium for public, private formal, and private informal
sector workers respectively. The high returns associated with training in the public
sector suggest that workers get benefit in the form of incremental salary, additional
allowance, or promotion due to training, in accordance with the government policy.
The higher earnings associated with age, education, and training provide clear
support to the human capital theory in the public and private sector [Becker (1964)
and Mincer (1974)].'¢

The returns to non-human capital variables are also the source of difference in
the estimates of different sectors. For example, marriage is associated with higher
wages for men in the U.S. labour market. Married workers earn more because they
are more productive than single workers [Becker (1981, 1985); Kenny (1983);
Greenhalgh (1980)]. It has also been claimed that married workers have
characteristics such as punctuality and motivation, which are valued highly by the
employer and therefore higher wages are paid to such workers [Nakosteen and
Zimmer (1982); Becker (1981); Keely (1977)]. In this study, the premium on
marriage is significantly high in both the private formal and informal sectors as
compared to the public sector, where returns are not significantly different from zero.
As there are no considerations for efficiency and productivity in the public sector,
these findings are not surprising. The private formal and informal sectors pay more
to married workers due to their consideration for productivity-enhancing
characteristics of workers.

The coefficients associated with different occupations reveal that managerial
workers earn the highest premium and the service workers earn the least in all three
sectors. The premium associated with managerial work is 69.2 percent, 68.7 percent,
and 34.6 percent in the public, private, and informal sectors respectively.'” It is noted

">The highest returns are associated with professional education in all three sectors.

'®Although the returns to public sector employees are determined by the government pay policy,
yet education does play a role to qualify them for the jobs or for other benefits in the public sector.

""The estimated premiums are relative to labour, which is the excluding category.
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that professional workers earn a significantly higher premium in all three sectors but
associate professionals earn statistically significant premium in only the public
sector. Furthermore, the clerical workers do not earn statistically significant premium
in the informal sector, whereas the returns are 8 percent and 12.5 percent in the
public and private formal sectors respectively. Production workers receive the
highest premium in the private sector, where they earn 25.6 percent more than the
reference group. The returns for drivers and other skilled workers such as machine-
operators are also high in the formal sector, where they earn 21 percent higher wages
relative to those of the labourers. The returns for these workers are 9.9 percent and
17.6 percent in the public and informal sectors respectively.

Decomposition of Earnings Differential

The differential in the earnings is calculated by using statistics in Table 1 and
estimates of earnings functions presented in Table 3. The decomposition of earnings
differential is based on the Equation 7. First, we shall discuss the earnings
differential between the public and private sectors, and this will be followed by the
earnings differential between the public and the informal sectors. The earnings
differential between the private formal and informal sectors will be discussed at the
end.

Public and Private Formal Sector

The statistics presented in Table 1 reveals that workers, on average, earn
monthly earnings of Rs 3902 in the public sector and Rs 3697 in the private formal
sector. This suggests that workers in the public sector earn Rs 205 more than the
private formal sector workers.'® This difference in average earnings is the result of
the difference in average endowments (wage-related characteristics) of workers and
the difference in the pay structure of the public and private sectors. The
decomposition of this difference is presented in Table 4. The table contains two
columns, which present the relative contribution of each factor in the earnings
differential of these sectors.

Our calculations indicate that workers in the public sector establishments earn
215.49 percent more due to their superior endowments and 115.37 percent less due
to their pay structure.”” In rupee terms, public sector workers earn Rs 442 more than
private sector due to their endowments and earn Rs 237 per month less than private

"In the case of developed countries, Gunderson (1979) found 6.2 percent wage advantage for
Canadian workers whereas Smith found 7 percent wage premium for US workers in the public sector. In
developing countries, Mann and Kapoor (1988) found a relatively high premium in favour of the public
sector workers in the Indian state of Punjab whereas Gaag, Stelcner, and Vijverberg (1989) found no wage
premium in the case of workers of Peru and Cote d'Ivoire.

"It is noted that the proportion of workers with ten and more years of schooling in the public
sector is higher than in the private sector (see Table 1).
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Table 4

Relative Contribution of Variables to the Earnings Differential
between the Public and Private Formal Sectors

Variables Endowment Wage Structure Total
Constant 0 0.3155 0.3155
AGE 0.105952 —0.525448 -0.419496
AGESQ -0.064339 0.349252 0.284914
PRIM -0.000939 -0.001747 -0.002687
MIDD -0.006774 —0.000685 —-0.00746
MAT 0.019063 -0.020931 -0.001868
DEG 0.010691 -0.023264 -0.012573
PDEG 0.049727 -0.009189 0.040538
LITRACY —0.00000549 0.000234 0.000229
TRAIN -0.001909 0.000187 -0.001723
PROF 0.01764 -0.014247 0.003393
APROF 0.004519 0.002927 0.007446
MANG —0.004787 0.000354 —0.004433
CLERK 0.005421 —-0.005528 -0.000107
OPRAT —0.010343 -0.017477 —0.02782
PROD -0.010226 —-0.022032 —-0.032258
SERV 0.000206 —0.002712 —-0.002506
MS 0.00241 —-0.087531 —-0.085122
TOTAL 0.116305 —0.062336 0.053969

sector workers due to their poor pay structure. In this case, public sector employees
with the same endowments are compensated at a lower rate as compared to private
sector workers. If both kinds of workers were paid at the same rate (by private pay
structure), the public sector workers would have received monthly earnings of Rs
4187.93, which is Rs 286.10 more than what they receive currently in the public
sector. These hypothetical earnings are 13 percent more than those in the private
sector. This suggests that workers in the public sector are not paid according to their
skills and, therefore, are subject to exploitation.

The contribution of each variable towards the part of differential that exists
due to personal characteristics is presented in Column 2 of Table 4. The positive
sign associated with the factor in this column indicates that workers in the public
sector enjoy the earnings advantage due to that particular factor whereas the negative
sign means that workers of the other sector are receiving higher benefits due to that
characteristic. The calculations presented in Table 4 indicate that Column 2 contains
more positive signs than negative signs. It is also noted that the magnitude of the
factors with positive signs is greater than the factors with negative signs. This
suggests that workers in the public sector establishments earn more than those in the
private sector because their wage-related characteristics favour them more than the
private sector workers. It is observed that the human capital factors such as education
and experience are benefiting public sector employees more than private sector
workers.
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The earnings differential due to structural difference in the two sectors is
presented in Column 3 of Table 4. It is observed that there are more negative signs
than positive ones in the column. This implies that workers in the private
establishments are compensated at a higher rate for the same characteristics in
comparison to public sector workers. This reduces the overall earnings advantage of
public sector employees which they receive due to their superior endowments. In
general, our results are in line with other studies [Gunderson (1979); Mann and
Kapoor (1988); Gaag, Stelcner, and Vijverberg (1989)].

Public and Private Informal Sector

The earnings differential between the public and private informal sectors and
its decomposition into different parts are presented in Table 5. For the calculations
of this differential, the same technique as discussed in the previous section is utilised.
We observed that there is a big gap between these sectors in terms of the earnings of
workers. The total differential in the average log monthly earnings of the public and

Table 5

Relative Contribution of Variables to the Earnings
Differential between the Public and Informal Sectors

Variables Endowment Wage Structure Total
Constant 0 0.8515 0.8515
AGE 0.178112 —1.05831 —0.880198
AGESQ —-0.105046 0.514242 0.409197
PRIM —-0.0064 —0.027679 —-0.034079
MIDD —0.007652 —-0.027329 —0.034981
MAT 0.040247 —-0.021238 0.01892
DEG 0.062965 —0.004672 0.058293
PDEG 0.097709 —0.000366 0.097343
LIT —0.000884 —0.004181 —0.005065
TRAIN —-0.001918 0.001947 0.0000289
PROF 0.028177 —0.003163 0.025015
APROF 0.006502 0.003137 0.009638
MANG 0.043658 0.005931 0.049589
CLERK 0.011809 0.001227 0.013037
OPRAT —0.008996 -0.011146 —-0.020142
PROD -0.011672 0.003391 —0.008281
SERV —0.000863 0.00076 —0.000103
MS 0.00417 -0.027771 —0.023601
TOTAL 0.329919 0.196191 0.52611
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the informal sector is 0.5261. The decomposition of this differential indicates that
human capital and other wage-related characteristics account for 0.3299 of the
differential. The pay structure contributes 0.1962 to the total differential as public
sector workers are paid at a higher rate than those in the informal sector for the same
characteristics. In rupee terms, the differential, on average, stands at Rs 1596 per
month in favour of public sector workers. Of this total differential, Rs 1001 exists
due to the difference in the personal characteristics of the worker and a difference of
Rs 595 exists due to the difference in the pay structure of the public and the informal
sector. In this case, workers in the informal sector are compensated at a lower rate
than public sector workers for the same characteristics. The informal sector workers
would have earned Rs 3205 instead of Rs 2306 if they were paid at the public sector
rate for their characteristics.

The contribution of different characteristics presented in Column 2 of Table 5
indicates that age and higher education (i.e., Matric and above) offer more gain to
public sector employees whereas training and below-Matric education favours
informal sector workers. From Column 3, it is observed that most of the
characteristics have a negative sign, indicating that workers in the informal sector are
paid at a higher rate than the public sector workers for the same characteristics.
These findings highlight the extent of exploitation of the workers in the informal
sector as compared to employees in the public sector.

Private Formal and Informal Wage Differential

We have adopted the same methodology to calculate the wage differential of
the private formal and informal sectors. The earnings differential and its
decomposition are presented in Table 6. The observed total differential in the private
formal sector and informal sector is 0.4720. The part of total differential that exists
due to the difference in endowment is 0.2526, and the part due to the difference in
wage structure is 0.2195. This decomposition suggests that workers in the private
sector not only have higher endowments but are also compensated at a higher rate
than those in the informal sector for the same characteristics and endowments. In
rupee terms, workers in the private formal sector earn Rs 1391 more than the
informal sector worker. These workers earn Rs 745 more due to the superior contents
of their human capital and other endowments, and Rs 647 due to the superior pay
structure. If workers in the informal sector were paid according to the pay structure
of the private sector, they would have earned Rs 2847 instead of Rs 2305.61.

Column 2 of Table 6 indicates that most of the factors favour the private
formal sector workers, as there are few negative signs in that Column. The informal
sector workers receive the benefits of eight and less years of schooling, including
literacy and training. Column 3 indicates that for most of the characteristics,
the private sector workers are paid at a higher rate, which increases their earnings
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Table 6

Relative Contribution of Variables to the Earnings
Differential between the Public and Private Sectors

Variables Endowment Wage Structure Total

Constant 0 0.536 0.536

AGE 0.10373 —0.564432 —0.460702
AGESQ —0.081414 0.005697 0.124283
PRIM —0.007235 —0.024158 —0.031393
MIDD —0.000915 —0.026606 —0.027521
MAT 0.027073 —0.006286 0.020787
DEG 0.06997 0.000896 0.070866
PDEG 0.055176 0.001629 0.056805
LIT —0.000755 —0.004538 —0.005293
TRAIN —0.00000847 0.00176 0.001752
PROF 0.020542 0.001079 0.021622
APROF 0.001004 0.001188 0.002192
MANG 0.04868 0.005853 0.054022
CLERK 0.009664 0.003479 0.013144
OPRAT 0.002746 0.004932 0.007678
PROD —0.003625 0.027603 0.023977
SERV —0.006656 0.00906 0.002403
MS 0.015178 0.046343 0.061521
TOTAL 0.252643 0.219499 0.472141

significantly over the informal sector workers. This means that workers in the
private formal sector have good prospects not only due to their personal
characteristics but also due to the rate at which they are compensated.

The decomposition of earnings differentials supports the view that informal
workers face more exploitation as compared to the other sectors. These results
support our hypothesis regarding the workers in the informal sector. Another
startling finding is about the public sector employees who are found to be equipped
with superior endowments but are subject to exploitation by the public sector. If
they were paid according to their endowments, they would have earned much more
than what they were actually earning.

VI. CONCLUSIONS AND POLICY IMPLICATIONS

The analysis of the earnings differential in the public, private, and informal
sector is presented in this article. The main purpose of this study is to highlight the
exploitation of wage employees in different sectors of employment in Pakistan. The
role of personal characteristics of urban male workers is explored in the first part
while the earnings differential and its decomposition is presented in the second part
of the study. The earnings functions that include human capital and other
endowments are estimated separately for each sector.
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The results show that the informal sector workers are exploited due not only
to their poor skills but also the wage structure of the informal sector. The public
sector employees have superior endowments but the wage structure in that sector
does not favour them. This is an indication of their exploitation. Only workers of
the private formal sector enjoy both the benefits of their skills and the wage structure
of the sector.

The regression estimates of employees of different sectors indicate that the
human capital variables are the major determinants of their wages. The other
variables such as the occupation of workers have some role in the public, private,
formal, and informal sectors. The wage premium for married workers is quite high
in the private (both formal and informal) sector whereas no premium has been found
in the case of public sector work. This result is in line with the rules determining the
wages in the public sector.

The decomposition of the wage differential indicates that the earnings
advantage for the employees in the public sector is mainly due to the superior
contents of their human capital and other endowments. It is further noted that the
earnings advantage due to personal characteristics and endowments in the public
sector is offset by the wage structure of private sector that pays compensation at
higher rates for the same characteristics relative to the public sector. In the case of
the informal sector, the benefit of both personal characteristics and wage structure
goes to the public sector. Similarly, the benefit of personal characteristics and wage
structure goes to the formal sector when the wage differential within the private
sector is decomposed.

One can draw many policy implications from this analysis. The major concern
is the exploitation of workers in the informal sector. This sector needs immediate
attention from the government, first, to start the programmes to train and educate
these workers. Secondly, they should be provided a protective cover so that the
exploitation stops. The labour policy should include some measures to discourage
the casualisation of jobs for the benefit of these workers. As for public sector
workers, they should be compensated according to their endowments and more
incentives be given to more productive workers. If these measures are not
implemented, the public sector will lose its skilled or talented manpower, which may
have serious repercussions for the economy as a whole.
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Impacts of Irrigation and Drainage
Development Projects in Pakistan:
Farmers’ Perceptions

WAHEED-UZ-ZAMAN

Using well-designed sample, anecdotal evidence from farmers of a recently
completed irrigation and drainage project in Bhawalnagar Pakistan, valuable impact
indicators could be assessed. The case study suggests that although this simple and quick
method is not a substitute for the detailed scientific survey, yet it can be handy, sufficient,
and could be usefully used at a nominal cost as a supplementary method. The parameters
approached were the depth to water-table, crop yields, cropping pattern, abandoned lands,
water distribution, and seepage reduction, etc. The results showed that some of these,
including the depth to water-table, seepage reduction, and cropping pattern compared
well with previous technical studies, while some others did not. The physical
interventions of the project under quick evaluation comprised concrete lining of about
170 kms of the distributary canals and 352 kms of surface drains. The paper concludes
that the farmers’ perceptions, when carefully designed and analysed, offer substantial
feedback for remedial actions and for planning future projects.

The paper describes the post-project results of farmers’ perceptions on the
impact of irrigation and drainage development projects. The survey was carried out
during February 2000 in the Fordwah Eastern Sadiqia (South) (FESS) Irrigation and
Drainage Project that commands 259,350 acres. It covered the three main
components of the project; canal lining, surface drains, and farmers’ organisations
(FOs). To document the impact of canal lining and surface drains, a sample of 69
farmers located close to the lined distributaries and surface drains of the project area
was taken. To document the impacts of FOs, the IWMI’s country reports on the
processes of FO’s pilot tests were used. The paper first describes the objectives laid
by the feasibility of canal lining, surface drains, and FOs. It then gives results of
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how farmers perceive the impact of project interventions on the depth to water-table
(DWT), crop yield, cropping pattern, migration, abandoned lands, water distribution,
and seepage reduction, both positive and negative.

One revealing feature of the study is that farmers’ perceptions, when
compared with the technical data from previous technical studies of some selected
parameters such as the DWT, were found to be reliable. The results of farmers’
perceptions on the impacts of I&D development projects are therefore limited, but
these offer an opportunity to assess the benefits of development projects from the
farmers’ point of view. The paper discusses farmers’ views.

It is argued that using a well-designed sample profile, farmers’ perception
surveys are a quick, efficient, and cost-effective method to know the performance
and assess the impact of and provide supplementary information for planning new
projects. But farmers’ perceptions may not be exclusively sufficient for refining the
technical aspects of new projects. Finally, the paper provides suggestions on how
the long-term sustainability of the development projects and FOs can be achieved.

There are some controversies on the technical and economic feasibility of
these interventions in this project. These are not to be reflected in the farmers’
perceptions, but may yet remain a subject of debate in Pakistan in the coming years.

1. INTRODUCTION

Impact assessment of irrigation and drainage (I&D) development projects
such as canal lining, surface drains, and farmers’ organisations (FOs) is a subject of
much interest to donors, design consultants, planners, policy-makers, academic
researchers, practitioners and communities so that they can see the results of their
investment [Abernethy (1993)]. In the FESS project, the lining of canals, the
construction of surface drains, and FOs were the three main components and were
completed in June 1999, March 2000, and  April 1997, respectively. This paper
documents the farmers’ perceptions of the impacts of these three components. The
results of impact assessment studies are critical to the future investment on 1&D
development projects. Before describing the farmers’ perceptions on the impacts,
briefly, the question of feasibility of the canal lining, surface drains, and FO needs to
be addressed.

There is a vast body of literature on the benefits and non-feasibility of canal
lining [Murrey-Rust and Velde (1993); Swamee et al. (2000); Junejo (1993); Zaidi
(1993); Habib and Garaces-Restrepo (1993); Shahid ef al. (1993); Mashhadi (1993);
Chancellor (1993); Ahmad ef al. (1993)]. Lining of main canals and distributaries
gives a rate of return of about 30 percent [Chancellor (1993)]. The feasibility of
canal lining in Pakistan, however, is still a question. The most recent scholarship on
the cost-effectiveness of canal lining in Pakistan, released by the EGC [Engineers
General Consultants (2000)], however, does not favour canal lining. The EGC’s
study recommends that canal lining is more economical in the saline groundwater
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areas where seepage is permanently lost or where the seepage is 12 to 13
cusecs/million square feet.

Surface drains have also been considered as an effective way of lowering the
water-table in the severely waterlogged areas. Surface drains in Pakistan are
technically more feasible because their construction and maintenance is designed
with locally available equipment. Another advantage is that surface drains can carry
adequate flow in the case of storm run-off. The drainage investment is highly viable,
giving a rate of return of about 20 percent [Farugee (1997)].

The rising confidence in the capacity of farmers to take over management
[Vermillion (1995)] is one of the main reasons of forming FOs for irrigation
management. There is enough evidence to show that the performance of the
government-managed system is not as good as that of the farmer-managed [Merrey
(1995)]. In its seminal 1994 report ‘Pakistan Irrigation and Drainage: Issues and
Options’, the World Bank recommends the transfer of greater control of the
irrigation system to farmers’ organisations (FOs) to overcome the government
financial constraints and to provide an alternative O&M financial strategy. The
international experiences show that farmer-managed systems are better managed
systems than government-managed systems [Sagardoy (1995)]. Economic feasibility
shows that there is great benefit to the community in investing in farmers’
organisations, FOs [Tapa and Banskota (1993)].

This survey of farmers’ perceptions was designed keeping in view the goals
and objectives related to three main components of the project as mentioned in the
preceding paragraph. At its inception, the project objectives [World Bank (1992);
PC-1, WAPDA (1992)] were to: (1) raise agricultural production, employment and
income; (2) reduce the need for expensive subsurface drainage and environmentally
harmful effects of such drainage; (3) improve the equity of water distribution; (4)
develop models for integrated agricultural management involving a “demand-based”
system and enhanced farmer participation; and (5) improve the capabilities of the
implementing agencies for preparing, implementing, operating, and maintaining
irrigated agricultural projects. Objective (4), which is research-oriented, was
modified during implementation into a pilot project for establishing distributary-level
FOs. These objectives are needed to be translated into certain impacts, which can
provide the basis to assess farmers’ perceptions. The World Bank [Staff Appraisal
Report (1992)] notes that the first three objectives will be achieved through: (1)
increased water supply; (2) slowing down the deterioration of land due to
waterlogging and salinity through reduction of seepage losses; and (3) improving
agricultural inputs and services. In other words, these were the perceived
improvements and impacts at the start of the project. The perception survey was
design with the hypothesis that farmers perceive the same impacts as were perceived
by project implementers. The second hypothesis was that when perceptions were
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integrated with the technical data of selected parameters of DWT and seepage
reduction, those proved equally reliable.

Sections from 4.1 to 4.8 cover farmers’ detailed views on the impacts of lining
of canals and surface drains. The author personally conducted the perception survey
on canal lining and surface drains in February, 2000. A larger and detailed country
research report with in-depth farmers’ views and anecdotal evidence will also be
prepared [ Waheed-uz-Zaman (forthcoming)].

Section 5 presents the impacts of FOs based on the review of IWMI’s process
documentation research related to pilot project area. Sections 6 and 7 discuss the
policy implications, recommendations and conclusions.

2. DESCRIPTION OF THE FESS IRRIGATION AND
DRAINAGE PROJECT

FESS was one of the areas worst affected by waterlogging and salinity (Figure
1). The project area is the part of Eastern Sadiqia Canal System, which offtakes
from the Sulemanke Headworks across the Sutlej River. It serves a gross command
area (GCA) of 300,000 acres and a culturable command area of 259,350 acres in
Bhawalnagar district of Pakistan. Pre-project analysis of groundwater data of four
years (1994-98) of the FESS project shows a rising trend in WT. In 1987, the area
under waterlogging was 57 percent, whereas in 1998, it was 66 percent. This implies
one percent arial encroachment of the root zone due to waterlogging, destroying
2600 acres per year in the project area. Estimates have been made variously showing
that about 98,800 acres are abandoned annually due to brackish water in the Indus
Basin and about an equal land area is extended during the same period, thus keeping
the balance [Prathapar and Qureshi (1999)].

The annual rainfall in the area is 224 mm, with more than sixty percent of
the amount occurring in the months of July through September [Ejaz and Ahmad
(1999)]. World Bank Staff Appraisal Report (1992) notes that 85 percent of the
farmers of FESS had landholdings less than 25 acres, i.e., 54 percent small
farmers had less than 12.5 acres, and 31 percent medium farmers had less than
25 acres.

To address the environmental and socio-economic issues of the FESS linked
to degradation of land, the Government of Pakistan initiated in 1993 the FESS
Irrigation and Drainage project with the financial assistance of the World Bank, co-
financed by the Punjab Irrigation and Drainage Authority (PIDA). The total cost of
the project was Rs 3488.161 million ($ 73 million). The project envisioned sustained
reclamation of 300,000 acres of land by lowering the water-table through the lining
of 173 kms of distributaries, by controlling seepage, construction of 331 kms of
surface drains to drain away storm run-off efficiently [Bhatti and Chaudry (2000)],
and creation of sustainable FOs to participate in O & M.
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Fig. 1. Location Map of Fordwah Eastern Sadiqgia South (FESS)
Irrigation and Drainage Project in Southern Punjab.
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3. RESEARCH APPROACH AND OBJECTIVES

A sample of 69 farmers along more than 300 kms of 11 lined distributaries
of the FESS was selected for the farmers’ perception survey. The distributaries
fall in the network of surface drains. The selection of the sample was done
purposely considering the proximity of farmer’s fields to lined canals and surface
drains. These fields are located from 200 to 1600 feet away from the lined canal
and the drains. The proximity was an important consideration in the sample
because one of the main focuses of the study was to see the impact along the
corridors made by the lined canals and drains. The survey was undertaken in the
month of February, 2000. The sample was selected from all three categories of
landholding. The major constraint in the field surveys was the limited time and
manpower resources used; one person carried out fieldwork for four days. The
author travelled along the distributary and selected the farmers that were in easy
access and closer to the canals and drains. A checklist of the main areas of
investigation was prepared for interviewing the sample farmers. The farmers’
perceptions were compared with the technical data collected by different national
and international organisations working in the project area. The investigation
compares the situation two years before the completion of the project and the
impacts immediately after its completion (in February, 2000).

The principal objectives of the survey were to:

e gauge how farmers perceive the extent to which the project has succeeded
in lowering the DWT, and to identify the farmer indicators to measure the
DWT fluctuation;

o record the farmers’ perceptions on the impacts of the FESS interventions on
crop yields, cropping patterns, migration, abandoned lands, water
distribution, reduction in seepage losses, and other uses of water;

e compare farmers’ perceptions with technical data to see the level of
accuracy of farmer perception; and

o document the impacts of farmer organisations.

For a comparison of farmers’ perceptions with the DWT, the data of SCARP
Monitoring Organisation (SMO) for 125 nodal points have been used. Evaluations
from previous technical studies are compared to exhibit how reliable the farmers’
perceptions are.

4. IMPACTS OF CANAL LINING AND SURFACE DRAINS

4.1. Depth to Water-table (DWT)

Farmers perceive that the project has successfully achieved the objective of
lowering the water-table. When asked, whether the DWT changed after 2 years of
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project interventions, ninety percent of the respondents stated that over the period of
two years, the WT had markedly (2 to 3.5 feet net drop) gone down. The reported
range of net WT drop, however, varies from 1 to 25 feet between different locations
of the FESS. Pre-project technical estimates also show that proposed canal lining
should lower the WT to a depth of 6-feet/per year over the entire region [Aslam
(1999)]. The impact on WT drop has been confirmed by the technical data collected
in the project area by SCARP Monitoring Organisation (SMO) of WAPDA. The
SMOQO’s data show, on average, a drop of 3.25 feet in DWT in two years (from 1998
to 2000). The farmers discerned three main causes of the drop in DWT: (1) the
lining of canals, (2) construction of surface drains, and (3) limited rain for the last
two years. Other reported reasons were: (1) pumpage through private tubewells, (2)
re-sizing of outlets resulting in reduced discharge and lowered WT in the
watercourse command areas, and (3) the frequency of irrigation (only at micro level).

The impact of lowered WT on soil conditions can be gauged from the
statement by a farmer of the Sirajwah Distributary, Haji Ilim Din, whose fields are
close to the Haroonabad Drain: “For the last many years I have been constructing the
pit for sugar-cane furnace above the soil surface due to higher water-table. After the
construction of the drain, I have constructed it below the natural surface level”.

The farmers gave many useful indicators by which they measure the extent
(increase or decrease) of the WT drop: (1) frequency of irrigation, (2) bore depth of
tubewells and hand-pumps, (3) variation in the discharge of tubewells, (4) water
levels in the open-wells, (5) depletion rate in the drinking- and live-stock ponds, (6)
ability of crops to withstand wind and rains, and ease in cultivation, and (7)
condition of trees, i.e., when trees started re-sprouting due to the lowered WT.

Another important finding of the study is that the lining does not have a
significant impact on the drop in DWT along those distributaries that are smaller and
that run parallel to or adjacent to the main channels. This is the case of Bhukhu Shah
and Bhukan distributaries, where main Hakra Branch and Malik Branch canals,
respectively, are still recharging the belts adjoining these two lined distributaries.
The recharge from the main channels outweighs the reduction in seepage from the
lined distributaries, due to the proximity factor. Only 10 percent respondents
perceived “No change” in the WT after lining. This minority of respondents belongs
to these two smaller distributaries.

4.2. Crop Yield

The project envisioned an increase in agriculture production, employment,
and income [World Bank (1992)]. Many studies show that poverty is influenced by
agricultural performance and that agriculture is the most important factor of poverty
alleviation. [Pradhan and Saluja (1998)]. The impacts of the project were gauged
from the increased yield brought about by improved soil and water conditions.
Research reported by [Skogerboe et al. (1999)] in the FESS area shows that wheat is
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the only crop which indicated a consistent increase in the yield. The wheat yield was
1669, 1773, and 1801 kgs/ha in the years 1988-89, 1993-94, and 1994-95,
respectively. The years 1995-96 and 1996-97 showed a stabilised pattern in terms of
the increase in wheat yield, which was 1819 kgs/ha. The average wheat yield in the
region is only 61 percent of the potential yield (3600 kgs/ha). The overwhelming
majority (88 percent) of farmers reported that they expected more than a 33 percent
increase in wheat yield due to improved soil conditions. The reported range of yield,
however, varies between 20 percent and 900 percent. The farmers attributed this
increase to two project components, i.e., lining and surface drains. The following is
a typical farmer statement:

Before the lining of the canal my fields were waterlogged and I was
getting 3 to 4 maunds (120 to 160 kgs) per acre yield of wheat. In the
past, I never brought agricultural produce home because it had always
been so inadequate. This year, I expect a wheat yield up to 35 maunds
(1400 kgs) per acre, i.e., an increase of 875 percent.

Nearly, 900 percent expected increase in the yield reported by this farmer
may not be an exaggeration. I construe this increase as follows. The area where
the WT is at the surface (disastrous area), the wheat crop will not germinate.
However, if the WT drops just to a depth ranging from 3 to 6 feet, the conditions
for wheat crop become excellent because the root zone of the wheat crop varies
from 3.25 to 5 feet in the spring and winter wheat crops respectively [Musick
and Porter (1990)], and under very favourable rooting conditions, it goes up to
10 feet. Lowered WT leading to improved soil condition will not only provide a
favourable environment for the growth of wheat, but the crop will also get
supplemental irrigation from the sub-soil. Thus, the expected increase in the
yield reported by the farmers is possible.

Increase in agriculture production was the main objective of the FESS
project [World Bank (1992); WAPDA PC-1 (1992)]. In many ways, as
mentioned by Chambers (1987), increased yield and agriculture production can
help eradicate poverty of the farming community both at the macro and micro
levels: it provides an alternative for imports and generates employment directly
through farming and indirectly through related activities at national and
household levels. Considering the size of the FESS area, the project
interventions, it is hoped, will have an impact on both the levels. Agriculture
production helps increase national growth. It raises the income of the poor by
about as much as it benefits others. The growth has linkages with non-farm
activities that help reduce poverty. The correlation between poverty alleviation
and growth links, however, is better at state level. [Abu Abdullah (1998); The
Economist (April 2000), (May 2000)].
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4.3. Cropping Pattern

It was envisioned that after the implementation of different project
components, marked changes would occur in the cropping pattern and cropping
intensity. Skogerboe et al. (1999a) notes that one of the expectations is that the
improved water supplies and equity conditions will help replace low-delta crops with
high-delta crops. The impact on cropping pattern reveals that no major change has
been noticed in the cropping pattern. There are, however, some locations where
some farmers reported a slight shift in the cropping pattern. Moreover, contrary to
the popular belief of shifting from low-delta crops to high-delta crops, farmers are
shifting from higher-delta to lower-delta crops because lower-delta crops such as
pulses and cotton are more profitable. A farmer from the 1-L Distributary stated that
“in future, I shall grow cotton instead of rice because after lining of the distributary,
when we apply irrigation, my fields now dry up after every 2-3 days as compared to
earlier depletion time of 8 to 10 days”.

The above statement is important in terms of achieving project objectives of
increased income and employment, because the selection of crop in irrigated area is
an important influencing factor in generating employment opportunities for the rural
poor. A crop such as cotton requires relatively more man-days as compared to
sugar-cane per unit of cultivation [Chitale (1994)].

Some farmers from the Bahadarwah Minor and 1-L Distributary stated that
their lands were good for pulses when there was no Waterlogging and Salinity
(WLAS) a few decades ago. Afterwards, their lands were affected by Waterlogging
and Salinity (WLAS) and pulses were replaced by wheat. Now they said they
would again like to experiment with pulses in some of their fields because their
soils had improved. However, the shift from rice to cotton seems more probable in
the years to come due to improved equity conditions, which have been achieved by
bringing the oversized outlets to their original size. Improved equity conditions
have discouraged the wasteful use of water. Abdul Ghafoor, a farmer from the 3-L
command, who cultivates 36 acres adjacent to the Haroonabad Drain, at RD 120,
stated: “Earlier, after irrigation my fields never dried up. Now they require
irrigation after every week because the water is drained off to drains. This
indicates that drainage in my lands has improved. In future, I shall not grow rice
but sow cotton in my fields”.

These statements show that the project has been successful in lowering the
WT. The survey results suggest that farmers are adjusting their crops according to
the changed soil and water availability conditions. It also indicates that irrigation
and drainage system improvement projects are demonstrably effective in raising and
sustaining water use efficiency. Farmers’ statements help to understand that after
project interventions, farmers will go for less water-intensive but high-value and
profitable crops to maximise their returns. Increased income is the best measure to
combat rural poverty.
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4.4. Migration

The project’s impact on migration was also investigated. The dominant
majority (80 percent) reported that some farmers migrated as a result of
abandonment of their land. The extent of the migration, however, was not large.
The remaining 20 percent did not know any instance of migration close to their area
after it deteriorated with WLAS, during the last decade. Had there been no project
interventions, the local community would have continued to migrate:

Had the surface drains not been constructed and the canal not lined, my
lands would have been destroyed completely by waterlogging and this
would have been my last year here and I would have migrated from my
lands.

This is the statement of Khadam Hussian which indicates that project
interventions have helped stop migration of the community. Groundwater data
collected by the SMO [WAPDA (2000)] shows that two-thirds of the FESS land had
a very high WT. This situation had rendered a lot of land barren and out of
cultivation. The improved soil conditions after the construction of drains and lining
have two positive impacts on migration: first, preventing “out-migration” and,
second, attracting “in-migration”. Abdul Ghafoor, from the 3-L command, stated.
“Earlier I was buried under debt (bankrupt) and I was thinking of leave farming and
migrating. Now my lands have improved and I shall be now better off. I am happy
that I gave 5 acres land to provide the route to the surface drain”.

The above statement of the farmer clearly indicates that the project
interventions have helped prevent further “out-migration” of the poor community.
Similarly, the following statement indicates that improved land conditions also
helped attract “in-migration”. The sons of Ismaeel from Donga Bonga town, who
work in cities for their livelihood, reported: “Earlier our lands were converted into
water ponds. After the construction of the drain, the water has been drained off. We
shall again return and cultivate/reclaim our parcel of land by growing rice. We have
benefited a lot from the construction of this drain”.

4.5. Abandoned Lands

Waterlogging in the region rendered many parcels of land barren and out of
cultivation. After the lining of distributaries and the construction of drains, these
lands have been brought under cultivation; 100 percent of the farmers reported that
project interventions had helped rehabilitate the decades-old abandoned lands. There
are many instances where crops are grown for the first time after 12—15 years on
abandoned segments. Some fields have been cultivated for the first time after 50
years. The farmers are extremely happy on the restoration of their lands and the
impacts on ground are even more profound. For example, M. Ismaeel and Hanif,
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who own land in the vicinity of Donga Bonga pond, have cultivated mustard in their
fields for the first time after 12 years.

4.6. Water Distribution

One of the main objectives of the FESS project was to achieve equity in water
distribution [WAPDA PC-1 (2000)]. One of the indicators of the equity in water
distribution is that tails must get their proportional share of water [Waheed-uz-
Zaman (forthcoming)]. Nearly all (95 percent) respondents stated that after the
lining of the canals, the condition of water supply at the tail-ends had improved, and
was more equitable and reliable. National and international experiences of canal
lining show that equity conditions at tail, for example in Pakistan, have considerably
improved as a result of the lining of canals [Khan (1993)]. In Egypt, before lining,
head-reach farmers were getting more water; after lining all the parts of the channels
were getting equal water [Aziz (1993)]. In the FESS area, in the words of a farmer
from the watercourse Number 19 of Bahadarwah Minor, “Whatever share of water
we are getting is reliable. Before the lining of the minor, the upstream influentials
were making cuts frequently and downstream farmers were not sure about getting
their share of water”.

Unreliability of water supplies can lead to poor crop yield, less income,
and increased poverty of the farming community. Reliable water deliveries, on
the other hand, provide strong support against crop failure and impoverishment.
The equitable water supplies gained through the lining of the canal significantly
raise agricultural production and economic well-being of the farmers [Zaidi
(1993)].

Some earlier surveys also confirm this finding to some extent. In the survey
conducted by Starklaoff and Waheed-uz-Zaman (1999), nearly 50 percent of the
interviewees at the Hakra 4-R Distributary perceive that the reliability of water
distribution has actually improved. But, the focus of the investigation in that survey
was the impact of FO and not the lining. Nevertheless, the conditions of unreliability
and inequity can not be improved by technology alone; farmers’ organisations are
very essential [Skogerboe ef al. (1999)].

4.7. Seepage Losses and Other Usage

All the respondents perceive that reduction in seepage from the lined canal
is 100 percent. The project staff, who implemented the lining component, also
perceive that the material (geo-membrane) used in the FESS lining completely
seals the seepage from the canals. The technical results of field tests on seepage
losses conducted by the International Waterlogging and Salinity Institute
(IWASRI), however, do not confirm these perceptions [Bhutta (2000)]. Results
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indicate that, on average, the seepage reduction from the lined canal is 70 percent.
Bhutta however, reports that the reduction varies between 45 and 98 percent between
different reaches of the lined channels. According to the numerical modelling by
Wachyan and Rushton (1987) referred to by Jones and Davey (1993), the seepage
losses from a 99 percent perfect lining will be 71 percent of the earthen canal. The
results presented by IWASRI [Bhutta (2000)] are possible if the field situation
implies that (1) the joints of geo-membrane are not properly sealed to prevent 100
percent seepage; (2) geo-membrane material gets damaged during the construction
operation, which allows seepage through the geo-membrane sheets. Much field
evidence shows that failure of joints and cracking can occur within a relatively short
period of time and make the lining ineffective, especially in smaller channels
[Skutsch (1993)]. Studies from developing countries confirm such impacts due to
poor lining. For example, a study from Indian Punjab shows that seepage rate in the
lined channels reached up to the unlined value within a few years following
construction [Weller and McAteer (1993)]. Results reported by Jones and Davey
(1993) show that if 0.01 percent of the area of lining is damaged, the seepage rate
from the lined channels is equivalent to the earthen channels. There are even many
instances where low-quality and faulty lining have actually increased the seepage
rate from the canals [Laycock (1993)]. Thus, the farmer perceptions on this
parameter may be considered accurate if the ideal field conditions persist. Since the
ideal conditions in the field can not be achieved, therefore the farmers’ perceptions
for this parameter are not as accurate as technical measurements. Research
institutes, however, can further strengthen their results by investigating causes of less
reduction in seepage.

4.8. Implication and Impact on Other Uses

The project envisioned increases in production by improving land and water
conditions and by reducing seepage from the canals. The entire FESS area has
brackish groundwater unfit for both drinking and irrigation purposes. The farmers,
however, use the shallow aquifer both for drinking and supplemental irrigation. The
FESS Irrigation and Drainage project area is generally underlaid with an impervious
layer around 20 feet, which is the shallowest depth to an impervious layer. However,
localised clay layers were observed to a depth of 4 to 6 feet [Reichert (1999)]. The
quality of groundwater above this shallow layer is relatively sweet. [WAPDA PC-1
(1992)]. This shallow aquifer gets recharge from the canals.

Perceptions of the farmers, the project staff, and the scientific studies show a
tremendous decrease in the seepage after lining. The extent of reduction of the
seepage rate shows that the project has achieved its objectives, but, based on field
evidence, it has other implications, which are described below.
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60 percent of the survey farmers observed no change in water quality. The
remaining (40 percent) sample farmers feel that the groundwater quality has
deteriorated after lining. At some locations, however, severe problems of
deterioration of water quality were observed. During the survey, at two different
locations, farmers reported that the groundwater quality of their tubewells has further
deteriorated. A farmer from the watercourse of 11-L of the Hakra 3-R Distributary
revealed that his neighbouring farmer has already abandoned the tubewell because
the water quality had worsened in his fields after the lining of the channels. In case
farmers do not abandon such tubewells, and continue to use this poor-quality water,
it may further deteriorate their soils because they will be pumping from the deeper
depths, which are more saline.

Another farmer from the watercourse number 20-R of Bahadarwah Minor
stated that after the lining, the groundwater quality of his tubewell was gradually
deteriorating. Asked whether he would continue to use the water of this tubewell, he
replied: “If the quality of water gets worse, I shall abandon it”.

Surveys conducted by Waheed-uz-Zaman et al. (1996) on the non-agricultural
usage of the surface water showed that nearly 90 percent of the population uses
surface water for domestic purposes. The major quantum of this water comes from
the B-S Link Canal that receives a large amount of industrial, biological waste
[Skogerboe et al. (1999)], and even sewage water. Furthermore, the maintenance of
drinking digis (water tanks) in the region is very poor. The filtration tanks of most of
the drinking schemes are lying abandoned.

Besides quality, the quantity of digi water is also an issue. With the increase
of population the demand of domestic water has increased and digi water is proving
insufficient. In this situation, the dependence of community on shallow groundwater
is increasing. The recent survey conducted by Chaudhry and Tirmazi (2000) in two
villages of Hakra 4-R Distributary showed that 33 and 19 percent of the people,
respectively, rely on fresh groundwater in villages 54/4R Tibba and 64/4R. This
shows a clear increased dependence on fresh groundwater. For drinking purposes,
farmers installed electrically driven motors and hand-pumps to tap the fresh layer.

Furthermore, the multi-strainer-fractional-skimming tubewells have also been
providing ‘relatively safer’ water supplies for both irrigation and drinking and other
domestic uses in many locations of the area. After lining there is significant
reduction in seepage from the distributaries, which suggests that the need for
expensive sub-surface drainage in the FESS area has been eliminated which was
another main objective of the project [World Bank (1992)]. This situation, however,
has three implications: first, it deprives the community the use of fresh shallow
aquifer for domestic use. Such negative concerns have been shown in earlier studies
on the Chashma Right Bank Canal Stage-1 [Habib and Garaces-Restrepo (1993)].
Second, reduced availability of fresh water aquifer has serious health impacts, if
community continues to use the tubewell water for domestic purpose. As a
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consequence, deteriorated health of household members contributes to the non-
availability of family labour power [Starkloff (1998)]. Third, tubewells installed to
supplement the irrigation may further deteriorate the soil conditions.

5. IMPACT OF FARMERS’ ORGANISATIONS (FOs)

Creating functional FOs was another main objective of the FESS. Three pilot
FOs were created in the project area; two by On-Farm Water Management (OFWM)
and one by International Water Management Institute (IWMI). The FOs of the
project area were formed in March 1997. Until March 2000, these FOs were not
legally recognised. The management responsibilities were, however, transferred to
the FOs on April 10, 2000. The FOs in their pre-takeover period undertook many
management activities, which have significant impacts at the policy and operational
levels. The following part of the paper covers the pre-transfer impacts of these FOs.
[Waheed-uz-Zaman (1998); Ralf and Waheed-uz-Zaman (1999); Waheed-uz-Zaman
et al. (1998); Waheed-uz-Zaman et al. (1998a); Waheed-uz-Zaman (1998b)].

At the policy level, to promote the transfer of responsibilities, the FOs
participated in the review of the legal framework for FOs in the province of Punjab.
The FOs negotiated on the modalities of major responsibilities and successfully
settled all the issues of joint management schemes with the Provincial Irrigation and
Drainage Authority (PIDA). One of the hotly debated issues, of the apportionment
of abiana (irrigation service fee), was also settled amicably. The fee will be
apportioned at the ratio of 60:40 i.e. 60 percent. It will go to the government and
the FOs will retain 40 percent to meet the costs of operations, maintenance, and
administration. The government-FO interface helped develop the negotiation
capacity of the FOs. The FOs and the PIDA together drafted a Joint Management
Scheme settling all the points at issue. The second positive impact associated with
these interactions is the increased commitment to participatory reforms observed at
higher levels of the PIDA. The FOs of the FESS project are now being referred to as
model FOs by higher-level policy-makers. The pilot projects have helped to
understand the social relations and dynamics of the pilot area communities. These
experiences have been documented. The documentation has led to the identification
of legal requirements and the institutional process required for effective realisation
of reform objectives. The FO pilot test has yielded a viable FO mobilisation strategy
[Bandaragoda et al. (1997); Bandaragoda (2000); Waheed-uz-Zaman (1998);
Waheed-uz-Zaman (1998b)] based on which subsequent projects can be developed.

At the operational level, the impacts are even more significant. The equity of
water has been assured by forming FO committees that correct faulty outlets and
perform several joint inspections of channels with PIDA. FO leaders decided to
refrain from installing seasonal pipes to improve the supplies at the tail-ends.
Farmers’ demands for water supplies since the formation of the FO have started
reaching the PIDA quickly, and the PIDA now considers the farmers’ irrigation
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demands as part of the distributary operation. The farmers were involved in all
processes of assessment of maintenance needs. The FO, for example, of Hakra 4-R
Distributary, undertook a 5-day maintenance campaign by mobilising 800 farmers
and 120 tractors in the annual canal closure of 1997-98. The financial analysis
shows that maintenance undertaken by FO was three times cheaper than that done by
the PIDA. The total cost of resources mobilised by FO was US$ 2,800. The work
done was equivalent to US$ 9,032 [Waheed-uz-Zaman (1998)]. Moreover, the
maintenance undertaken by the FOs is efficient and based on needs. The general
belief is that downstream farmers do not cooperate with upstream farmers in
maintenance activities. At Hakra 4-R Distributary, participation of the downstream
farmers to repair the initial section is also a visible evidence of the impact. At the
operational level, as a result of farmer-agency interface, the informal payments to
agency field staff for additional supplies have reduced significantly. A total of 20
disputes were submitted to FOs for arbitration. The disputes are diffused swiftly at
the FO level. For example, an unsettled dispute for the last one year in the court of
the Executive Engineer, Bahawalnagar Circle, was referred to the FO and was
resolved within one week [Waheed-uz-Zaman (1998b)]. Members referring disputes
to the FOs is in itself a big impact. The improved interaction of the FOs with the
private sector has resulted in timely and efficient access to agriculture inputs and in
community development projects. The community has access to new technology
and improved agronomic practices through exposure trips within and outside the
country. Over 300 FO leaders and grassroots members participated in 10 different
training programmes related to flow measurement and organisational development.
Some leaders now act as resource persons for farmers’ training, which shows
farmers’ potential to acquire technical knowledge. These FOs have sustained
themselves for three years without any formal support or legal recognition, and in
spite of resistance from the PIDA field staff. The FO leadership participated as
facilitators in the formalisation process of 124 watercourse-level water-users
associations (WUAs) in 1998 [Waheed-uz-Zaman (1998a). In this process,
grassroots WUAs were established according to legal criteria. In January 2000, the
FOs showed a significant impact on organisational development when, under the
PIDA legal framework, they successfully re-elected the office-bearers for
distributary-level FOs. Under Irrigation Management Transfer (IMT), FO of Hakra
4-R has a remarkable impact on the equity of water distribution by re-sizing the
faulty outlets, as demonstrated by IWMI field research.

6. CONCLUSION AND RECOMMENDATIONS

Findings of the farmers’ perception survey would lead to several conclusions
and recommendations for the Irrigation and Drainage projects. Some obvious ones
are given below. Such surveys carried out periodically can provide quick feedback if
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the project could be sustained as planned, and these can also identify areas of critical
importance to the communities.

¢ Surveys have adequate output. Both the positive and the negative impacts
of the project interventions are reasonably identified by the perception
surveys. The reported arecas of impacts and the extent of satisfaction
expressed by the farmers shows the success of the project and demonstrates
that the project has achieved its objectives. These objectives have been
achieved by improving soil, drainage, irrigation, and socio-economic
condition of the region. How these impacts and changes will influence the
long-term sustainability of the project is not decided yet. Periodic well-
designed surveys could provide the feedback at a nominal cost, and provide
the information on the sustainability.

e Perception surveys are not a substitute but a complimentary exercise
for the conventional scientific surveys. While such surveys are beneficial,
they also have limitations warranting caution. It is clear from this study that
for some technical parameters, farmers’ perceptions are as accurate as
technical measurements. For example, in the assessment of DWT. But, for
some parameters, farmers’ guesses are not close to the technical
measurements, such as those in the estimation of seepage reduction. Thus,
perception surveys cannot substitute for all types of technical
measurements. If carefully designed, however, they can provide a fairly
accurate estimation for selected parameters. Thus farmer perception may be
used to refine the technical monitoring. They are not for scientific assertion,
but should be used for feedback only.

o Farmers have better judgement about what to grow. After the project,
the farmers see the need to change to crops needing less water-intensive
irrigation which are more profitable, while the project had envisioned that
as a result of the water saved due to project interventions the farmers would
go for more water-intensive crops.

¢ Condition of conjunctive use of groundwater in the canal and drain
belts. As a result of an immediate drop of 3 to 4 feet in the depth of water-
table provided along the channels and the drains, favourable conditions for
the conjunctive use of groundwater have resulted in much higher crop
yields in the following years.

o Customary statistical analysis may mask some important social issue.
Provide corrective measures and make cost provisions in the project
planning where potable water would be affected by project interventions.
Among the solutions may include the introduction of the skimming
tubewell technology in the area to prevent further deterioration by
indiscriminate exploitation in future. Evidence shows that the quality of
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groundwater in the vicinity of lined channels has deteriorated, affecting
those using groundwater as drinking-water, and will have health impacts on
the communities.

Identify the need for subsidies. Social factors and traditions may require
initiating subsidies. FESS, for example, needs reclamation of moderately
sodic saline soil requiring gypsum application, which is prohibitive for the
very poor community. (Hamid (1999), for example, has calculated Rs
17,653,600 as the cost of gypsum application for reclaiming 3396 has of
moderately saline sodic soils of the entire FESS area, which is 23 percent of
the total area.)

Devise steps for reduction in poverty. The perception survey would help
in identifying the need and the potential of various measures to alleviate
poverty accurately at the root level.

Location of the distributary canal will influence the effect of canal
lining. Those in the vicinity of larger channels did not show land
reclamation, as apparently the seepage effect on the shallow water-table was
larger than the reduction caused by the lining of the smaller channel.
Cultivate the culture of drainage cess. There is an urgent need to initiate
adequate drainage cess if the drainage facilities are to be maintained to
provide continued benefits. While these admit the benefit, the need to
contribute towards maintenance funds should be advised.

Institution management transfer model (IMT Model). Perception
surveys, when designed appropriately, could provide appropriate, quick,
and easy follow-up technique for the Farmers’ Organisations as an IMT
model on the maintenance of small channels.

e Down-to-earth farmers’ indicators. The survey has identified several
farmers’ indicators to measure the DWT fluctuations. The use of the
indicators by farmers shows their ability to comprehend the changed
hydrological and agronomic conditions after project interventions. These
indicators also show the spatial variability in hydrological and
environmental impact of project interventions. The reported indictors are:
(1) frequency of irrigation, (2) bore depth of tubewells and hand-pumps, (3)
variation in the discharge of tubewells, (4) water levels in the open wells,
(5) depletion rate in the drinking- and livestock-ponds, (6) ability of crops
to withstand wind and rains, and ease in cultivation, and (7) condition of
trees, i.e., when the trees have started re-sprouting due to lowered WT.

The usefulness of these indicators to the impact evaluations is immense
because they relate to the real-life situation and are not imaginary. From the farmers’
perspective, these indicators, however, need to be carefully defined to make them
more practicable in the field.



