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1. INTRODUCTION

Mankind’s relationship with the environment has gone through several stages, starting with primitive times in that human beings lived in a state of symbiosis with nature.  It was then followed by a period of increasing mastery over nature up to the industrial age, culminating in the rapid material-intensive pattern of the twentieth century that adversely affected natural resources in many ways.  The initial reaction to such environmental damage was a reactive approach characterized by increased clean up activities.  In recent times mankind’s attitude towards the environment has evolved to encompass the more proactive design of projects and policies that help anticipate and avoid environmental degradation.  The world is currently exploring the concept of sustainable development-an approach that will permit continuing improvements in the present quality of life and will lower the intensity of resource use, thereby leaving behind for future generations a fair stock of natural resources.  Therefore, natural resource management or environmental management has emerged as a major worldwide concern.  In this pursuit environmental economics plays a key role, by helping us to incorporate environmental concerns into the conventional framework of human society.  It acts as a bridge between the traditional techniques of decision-making and emerging more environmentally sensitive approach.

The components of the term ‘environmental economics’, that is environment and economics due to their own respective natures, make the task of applying economic principles to environmental problems challenging. Economic decisions are made daily with regards to the use of all types of resources.  The use of resources has opportunity costs attached to them and market forces ensure that they are placed to their highest valued alternative.  In allocative decisions, prices act as a signaling device.  Demand and supply forces interact within the market and the prices are indicative of the type of decisions to be made.  In short, prices reveal the preferences of the community.  However, the use of many environmental resources does not fall under the ambit of the market.  They are referred to as non-marketed resources: these resources are not bought and sold in the market place and , as a result , are unpriced.  These non-marketed resources take the form of wildlife, scenic areas, landscape, forests, clean air, water etc. all of which can be put under the umbrella of ‘environmental amenities/goods’.

Environmental goods/services basically share the characteristics of public goods/services in that they are collective non-excludable and non-rivalrous goods.  In simple words, these characteristics describe services that provide benefits that no one can be excluded from enjoying.  These services can be consumed simultaneously by many people and the additional consumption of these good by one more individual does not impose additional marginal costs to its production.  As it has the same characteristics as a public service, it is extremely difficult to price the use of an environmental service.  With the rise of the concepts of environmentalism and sustainable development, the valuation of environmental resources and its inclusion in benefit-cost-analysis of projects has gained center stage (Munasinghe, 1993).  Thus the increasing concern for the environment has brought about a greater emphasis on the opportunity costs of environmental amenities which are not ‘traded’ or priced by the market. Valuation of environmental amenities would allow for estimation in Benefit-Cost Analysis to measure changes in individual welfare from alternative uses of these resources.  As the framework of Benefit-Cost analysis requires putting monetary values on all the benefits and costs, valuation of environmental resources becomes very important.

One of the most popular methods for valuing natural resources is the Contingent Valuation Method.   Contingent valuation is a survey method used to estimate the use as well as the nonuse value of public goods/ services.  Contingent valuation is being more widely used in appraising natural resource damages and in decision-making.

2.  CONTINGENT VALUATION METHOD (CVM)

Whilst the valuation of environmental goods and services has become a dominant issue recently, applications of methods for environmental valuation date back to 1930s. But these applications were rare to develop until early 1970s. Dramatic progress has been realized in the last two and half decades as these applications have multiplied.  

Among the various methods used for valuing the natural resources, the Contingent Valuation Method (CVM) is the most popular and widely used method.  The Contingent Valuation Method has been well summarized by Munasinghe (1993): “…. the Contingent valuation method tries to obtain information on consumers’ preferences by posing direct questions about willingness to pay.  It basically asks people what they are willing to pay for a benefit, and/or what they are willing to accept by way of compensation to tolerate a cost.  This process of ‘asking’ may be either through a direct questionnaire /survey, or by experimental techniques in which subjects respond to various stimuli in ‘laboratory’ conditions.  What is sought is personal valuations of the respondent for increases or decreases in the quantity of some good, contingent upon a hypothetical market”.

2.1 TECHNIQUES FOR ELICITING WILLINGNESS TO PAY (WTP)

There is a great deal of controversy over the techniques used for extracting the willingness to pay or willingness to accept compensation from the respondents.  Following are the techniques, which can be used for asking the contingent valuation questions:

2.1 .1  Iterative Bidding 
Iterative bidding is the oldest and most commonly used contingent valuation technique.  The argument in favor of this technique is that the bidding process helps respondents to evaluate their preferences.  An inherent weakness however is that the initial bid can influence respondents final bid which is a measure of Hicksian compensation or equivalent surplus.  Here there is a danger of the “starting point” bias creeping in.

2.1.2 Payment Cards

This technique was developed by Mitchell and Carson in order to avoid the starting point bias problem that can arise in traditional bidding applications.  Payment cards as developed by Mitchell and Carson portray a range of monetary values beginning at zero and increasing at fixed intervals.  Each payment card presents estimates of what people in specific income category paid for selected public services in preceding year.

2.1.3 Dichotomous Choice Model

In a dichotomous choice application, the amenity being valued, and the hypothetical market for trading this amenity are described to the respondents.  Respondents are asked to state whether they accept or reject a single take-it or leave –it offer for the amenity being valued.  They are not asked to state a specific monetary value.

Another improved version of the same method is the double dichotomous choice method, where after a the respondent say as yes or no to the given amount he/she is asked for the higher/lower bound respectively of the sum which he /she is willing to pay.

The advantages of this method are, it mimics our day to day market decisions more closely than the other methods and reduces the incentive for strategic behavior.

3. PROFILE OF VOLUNTARY ORGANIZATION 

The voluntary organization, which is being studied, is named Hariyali. We give here the profile of its activities. Hariyali is a Voluntary Organization, working in the field of environmental protection since its inception in 1996, having its base in Thane. It is registered under the Societies Registration Act 1860, Bombay Public Trusts Act 1950.  Although, it has a strong membership of about 310 as of today, its real strength lies in the force of more than 15,000 students.  Hariyali has also been receiving participation from senior citizens and other nature-lovers.  It has been emphasizing as much on the field activities as on awareness programs. Its major activities and contributions in this field can be enumerated as follows: -

3.1.
Afforestation




i)

ii)

iii)

iv)
Plantation of over two lakh trees at various sites

Seed Collection



Plant propagation



Sapling and seed distribution



3.2
Water Conservation




i)
Constructing small bunds


ii)
Identifying potential locations and sources for conservation of water, such as, abandoned stone quarries, etc.


iii)

iv)
Extensive drive for "save the lakes in Thane and surroundings". 

Initiating and implementing rainwater harvesting schemes



3.3
Nature literacy and awareness programs




i)
Organizing treks for the people of different age groups in the area of activity in order to acquaint the participants with their surroundings


ii)
Writing and publishing articles regularly through newspapers and periodicals on matters pertaining to environmental protection


iii)
Participating in seminars, conferences, presenting papers on matters pertaining to the activities of the organization


iv)
Organizing such seminars and lectures, availing an interactive platform for activists


v)
Presenting serials and other programs on local cable channels and participating in debates/interviews on several channels of television


vi)
Publishing an informative and educative wall calendar giving useful information on enet, ever since 1999.

3.4
Solid Waste Management




i)
Converting household garbage into manure and educating the masses about such efforts


ii)
Providing necessary expertise to housing complexes to set up their garbage management schemes



3.5
Compiling a digital manual of Flora and Fauna of the region of activity of the organization



Hariyali has been awarded the Environmental Excellence Award by Johnson and Johnson International Inc., USA, in the year 2002 and Akhil Bhartiya Marathi Vidnyan Parishad Award for the year 2003.

4. METHODOLOGY USED

The first step of the contingent valuation study was setting up the hypothetical scenario.  A questionnaire was developed for this purpose which gave the respondent the hypothetical scenario under which the environmental amenity will be made available to the respondent. Next stage was obtaining bids from the respondents for the environmental amenity.  Once the bids were obtained, the mean willingness to pay for the amenity would be estimated.  The next stages of the experiment involved estimating the bid curves and aggregating the data for testing the hypothesis.

4.1     Setting Up The Hypothetical Scenario

For setting up a hypothetical scenario for the ecological services provided by Hariyali, an open-ended and double-dichotomous questionnaires were prepared which are given in the appendices 1 and 2. While administering the questionnaires we showed the respondents a note on the work of Hariyali, described earlier in section 3 and also were presented with an outline of the fast ecological degradation of Thane area , consequent health problems suffered by the residents, and also the apathy of Thane Municipal Corporation in this regard. Thus we invited their attention to the urgent need to pay attention to environmental Protection of Thane area. 

Then they were asked to assume that   there is a proposal to set up an Environmental Protection and Conservation Fund (EPF) for extending Hariyali’s environmental protection and conservation activities and each household is asked to contribute to the fund, how much they would agree to pay each month or one-time in terms of contribution to the fund. 

4.2      Questionnaire Design

As noted earlier, we developed two types of survey questionnaires.  What distinguished the two types of the questionnaires was the way of eliciting the WTP.  The first questionnaire was the open-ended questionnaire (OE), which asked the respondents to state the monetary value they will be willing to pay to EPF.  This type of questionnaire avoids the starting point bias, as it does not give any benchmark value to start with and so reduces the chances of the respondent being influenced by that value.  The second type of questionnaire contained the double dichotomous (DD) type question to elicit the WTP.  This method initially asks the respondents whether they will be willing to pay a particular sum (Rs.100 in our survey).  Then depending on their yes or no answer , they are asked what will be the highest/lowest they will be willing to pay above or below that particular sum.  This method yields more information as compared to the simple dichotomous method of eliciting WTP, which just asks for yes or no to a particular sum.

4.3     Hypotheses Of the Study

The survey is designed to calculate the mean WTP of people for EPF.  The hypotheses, which will be tested, are:

i. Income is positively related with the WTP as stated by Desvousges, Boyle (1993).

ii. Respondent’s awareness about Hariyali’s Activities is positively related to WTP .

iii. The open-ended and double dichotomous Choice contingent valuation formats yield comparable WTP estimates. (Desvousges et al, 1992).

iv. WTP for the EPF will be different for all the sub-areas chosen for the survey.

v. The broad hypothesis for the study is the cost of Hariyali’s activities less than the benefits that accrue from the activities.

4.4  Sampling Procedure

The survey was conducted through personal interviews in mainly Thane area as it is the main area of operation of Hariyali, but we also covered Bhandup and Kanjurmarg where also Hariyali has worked. We could administer the open-ended questionnaire (OE) to 140 respondents while the double-dichotomous questionnaire (DD) to 114 respondents. 

4.5  Statistical Analysis 

We used the following techniques to test our hypotheses stated above.

4.5.1 Frequency Distribution of Willingness to Pay

We obtained the frequency distributions of willingness to pay for the OE, DD, and total sample.

4.5.2 Means of  WTP

We calculated the means of WTP for OE,DD and total sample as also for sub-areas.

4.5.3 Pearson’s Product Moment Coefficient of Correlation
We found correlations for all the important variables such as willingness to pay, income, education, awareness of Hariyali’s activities,number of family members,number of earning members in the family and so on.

4.5.4 Multiple Regression

We regressed WTP on income, education, awareness about Hariyali’s work, number of family members, number of earning members in the family, age of the respondent, and number of years of residence in the area.

4.5.5  Aggregating the Data
We converted mean bid to a population total value figure. This is the monetary value of Hariyali’s activies.

5. SAMPLE DESCRIPTION

Below ,we have looked at the various aspects of our sample gathered through our survey. 

TABLE 5.1 

GENDER COMPOSITION 

CATEGORY
OPEN - ENDED
DOUBLE DICHOTOMOUS
TOTAL

No. of Males
49

(35)
42

(37)
91

(35.8)

No. of Females
91

(65)
72

(63)
163

(64.1)

Total
140
114
254

Figures in parentheses indicate percentage share in total.
As seen from Table 5.1,our sample consists of more females (64.1 percent) than 

males (35.8 percent ). Since we conducted the survey through door to door personal interviews, mainly women are at home and are the decision-makers regarding the household expenditure and thus could answer our queries. This explains predominance of women in our sample. The gender composition for the OE, DD, and the total is almost the same.

                                                           TABLE 5.2 

                                         AGE PROFILE OF RESPONDENTS

AGE GROUP
OE SAMPLE
DD SAMPLE
TOTAL

20-26
17

(12.14)
12

(10.53)
29

(11.42)

27-38
40

(28.57)
43

(37.72)
83

(32.68)

39-49
58

(41.43)
30

(26.32)
88

(34.65)

50-59
15

(10.71)
20

(17.54)
35

(13.78)

60-69
9

(6.43)
7

(6.14)
16

(6.30)

70 & Above
1

(0.71)
2

(1.75)
3

(1.18)

Total
140

(100)
114

(100)
254

(100)

Figures in parentheses indicate percentage share in total.
As seen from Table 5.2,the most predominant age-groups in our sample are 39-49 and 27-38 having around 35 and 33 percent shares respectively. Next in the order is age-group 50-59,then 20-26,then 60-69 and the last 70 and above.

Thus the respondents on an average are in their 30s and 40s..

                           TABLE 5.3

                                           EDUCATION  OF RESPONDENTS

EDUCATION
OE SAMPLE
DD SAMPLE
TOTAL

Below 10th
7

(5)
4

(3.51)
11

(4.33)

10-12th
47

(33.57)
23

(20.18)
70

(27.56)

Graduation
67

(47.86)
62

(54.39)
129

(50.79)

Post Graduation
17

(12.14)
25

(21.93)
42

(16.54)

Doctorate
2

(1.43)
-

(0)
2

(0.79)

Total
140

(100)
114

(100)
254

(100)

Figures in parentheses indicate percentage share in total.
Table 5.3 shows that around 51 percent of respondents are graduates,28 percent have completed 11 standard,17 percent are postgraduates,5 percent have education below 10th standard and only 0.8 percent have secured doctorate.

Thus on an average our sample consists of highly educated individuals. 

                                                                           TABLE  5.4

                                MONTHLY FAMILY  INCOME  OF RESPONDENTS    

INCOME
OE SAMPLE
DD SAMPLE
TOTAL

5000-below
13

(9.29)
6

(5.26)
19

(7.48)

5001-10000
43

(30.71)
26

(22.81)
69

(27.17)

10001-20000
44

(31.43)
25

(21.93)
69

(27.17)

20001-30000
19

(13.57)
22

(19.30)
41

(16.14)

30001-75000
13

(9.29)
21

(18.42)
34

(13.39)

75001-above
8

(5.71)
14

(12.28)
22

(8.66)

Total
140

(100)
114

(100)
254

(100)

Figures in parentheses indicate percentage share in total.

It is evident from Table 5.4 that around 27 percent of respondents earn income in the range of 10001-20000,another 27 percent earn between 5001-10000,16 percent belong to 20001-30000 income bracket , 14 percent are in 30001-75000,9 percent earn above 75000 and  8 percent earn below 5000. 

TABLE 5.5

OCCUPATIONAL PROFILE

CATEGORY
OPEN - ENDED
DOUBLE DICHOTOMOUS
TOTAL

Business
20

(14.3)
19

(16.67)
39

(15.3)

Service
46

(32.9)
27

(23.68)
73

(28.7)

Housewives
64

(45.71)
57

(50)
121

(47.6)

Retired
10

(7.14)
11

(9.65)
21

(8.27)

TOTAL
140
114
254

Figures in parentheses indicate percentage share in total.

The table 5.5 corroborates the predominance of women/housewives in the sample as seen in table 5.1.Around 48 percent of our sample consists of housewives. Next is the share of those doing service (28.7 percent) , then are those doing business (15.3 percent),and the smallest share is of retired people (8.27). 

                                           TABLE 5.6

              YEARS OF RESIDENCE IN THANE CITY

YEARS
OE
DD
TOTAL

1 – 10 
54

(38.57)
52

(45.6)
106

(41.73)

11 – 20 
46

(32.86)
26

(22.81)
72

(28.35)

21 –30 
23

(16.43)
17

(14.91)
40

(15.75)

 31 Yrs & above
17

(12.14)
19

(16.67)
36

(14.17)

Total
140

(100)
114

(100)
254

(100)

Figures in parentheses indicate percentage share in total. 
It is seen from the table 5.6 that around 42 percent of the respondents have stayed in Thane for 1-10 years,28 percent for 11-20 years,16 percent for 21-30 years and 14 percent for 31 years and above.

TABLE 5.7

           AWARENESS ABOUT HARIYALI

RESPONSES
OPEN - ENDED
DOUBLE DICHOTOMOUS
TOTAL

YES
44

(31.43)
42

(36.84)
86

(33.8)

NO
96

(68.57)
72

(63.16)
168

(66.14)

Total
140
114
254

Figures in parentheses indicate percent to total.

It is seen from Table 5.7 that only around 34 percent of the respondents are aware about  Hariyali. This clearly indicates that Hariyali has to further spread its activities and extend its network. 

                                                      TABLE 5.8

                   MOST  PREFERRED  AGENCY FOR EPC ACTIVITIES

AGENCY
OPEN ENDED
DOUBLE DICHOTOMOUS

 A Government Body like 

    TMC


16
12

A Private Agency


21
12

A Voluntary Group/      

   Organization of People


44
24

A Partnership Organization 

   found by Government and 

   Private Sector


18
10

A Partnership Organization 

  found by a Private Agency   

 along with a Voluntary Group 

 of  People


2
22

A Partnership Organization found  by a Government Body with a Voluntary Group of People 


11
13

The most preferred agency for conducting environmental protection activities is voluntary organization as per our survey. As seen from Table 5.8,voluntary organization is people’s first choice, then it is private agency, then the  government body , next is partnership of government and private agency, then 

partnership of private agency  and voluntary organization and last is partnership of government and voluntary organization.

.6.  ANALYSIS OF DATA

6.1 Frequency Distribution of WTP

We obtained the frequency distribution tables showing different values of WTP and the frequencies of their occurrence in the total sample, in OE sample and in DD sample. We have deliberately made non-uniform class-intervals to highlight those values of WTP having higher frequencies e.g. we made the class-interval of 50-51 because there were 20 values in this range and merging it with 25-50 would not have revealed this fact . Same was true for the class 100-101.

6.1.1 Frequency of WTP for Entire Sample

                              Table 6.1.1

FREQUENCY OF WTP FOR ENTIRE SAMPLE

WTP PER MONTH IN RUPEES
NUMBER OF RESPONDENTS

0
67

0-15
39

15-25
10

25-50
21

50-51
20

51-100
8

100-101
67

101-250
5

250
4

300
2

400
1

500
7

1000
2

5000
1

TOTAL
254

We find from Table 6.1, that the frequencies are higher for the lower values of WTP and lower for higher values of WTP. The frequency of  WTP 0 is 67,while it is 5 for 101-250 range of WTP. The frequencies taper off for WTP 300, 400, 500, 1000,and 5000.

From Table 6.1 we find further that the frequency distribution of WTP is bi-modal for the entire sample and the two modal values are 0 and 100.Next is the 0-15 range of WTP having the frequency 39.The ranges 25-50 and 50-51 have similar frequencies 21 and 20 respectively. Then comes the range 15-25 having frequency 10.After this frequencies fall for all the higher ranges of  WTP of Rs.101 onwards.                   

6.1.2     Frequency of WTP for OE Sample

As seen from Table 6.1.2,the frequencies fall from 34 to 0 with the rise in WTP values from 0 to 5000.

The distribution is bi-modal and the two modal ranges are 0 and 0-15.Next important is the WTP range of  25-50 and then 100-101.

                                     Table 6.1.2

        FREQUENCY OF WTP FOR OE SAMPLE

WTP
NUMBER OF RESPONDENTS

0
34

0-15
34

15-25
6

25-50
18

50-51
13

51-100
7

100-101
14

101-250
4

250
2

300
2

400
0

500
3

1000
2

5000
1

TOTAL
140

6.1.3  Frequency of WTP for DD Sample

Here, we see that only two vales of WTP are important and they are 0 and 100.In these two values also 100 is the most frequent having highest frequency of 53. Thus almost half of the values are 100,and little less than one-third are 0.This clearly seems to be the case of ‘starting point bias.’ The contribution of Rs. 100 mentioned in the questionnaire has influenced the answers given by the respondents to DD survey and thus seems to have distorted the true value of contribution . However in the total sample this bias is lessened because of the inclusion of OE sample in which there is no scope for such bias.

                              Table 6.1.3

        FREQUENCY OF WTP FOR DD SAMPLE
WTP
NUMBER OF RESPONDENTS

0
33

0-15
5

15-25
4

25-50
3

50-51
7

51-100
1

100-101
53

101-250
1

250
2

300
0

400
1

500
4

1000
0

5000
0

TOTAL
114

6.2    MEAN  WILLINGNESS TO PAY 

 We computed the arithmetic mean of WTP for the OE,DD and the total sample and obtained the following results :

                      Table 6.2.1

            MEAN WTP PER MONTH

                                                         Rupees

TOTAL SAMPLE


90.13

OE SAMPLE


100.01

DD SAMPLE


78.02

The mean WTP for the entire sample is Rs.90.13 per month, while for OE sample it is Rs.100.01 per month and for DD sample it is 78.02 per month as shown in Table 6.2.1. 

The two estimates of WTP for OE and DD do not differ much. Thus our third hypothesis that ‘OE and DD choice formats of contingent valuation yield comparable results’ is found true on the basis of our data. 

As noted earlier in section 6.1.3,since DD sample showed clear starting point bias in WTP values, it is advisable to use mean WTP of entire sample or OE sample for the purpose of estimating the monetary value of the activities of Hariyali.

 Below in Table 6.2.2  we have shown mean WTP for the thirty-five different sub-areas where Hariyali operates. It is found that mean WTP widely differs across these sub-localities. WTP is lowest (i.e.Rs.0 per month) of the respondents in  Sudarshan colony and it is highest at Rs.324.12 per month  of the respondents in Pokharan 1 and 2 . 

As seen earlier WTP depends on a large number of factors. Some of these factors are income, education, family size, the number of earning members in the family, and the awareness regarding the activities of Hariyali. We found significantly correlation between WTP and these factors. Since these factors differ in different localities, mean WTP differs across sub-areas.

Thus our fourth hypothesis that ‘WTP will be different for the sub-areas ‘ is true on the basis of the facts.
Table 6.2.2

                                              MEAN WTP FOR SUB-AREAS

                                                                   Rupees

AREA
MEAN WTP PER  MONTH

KANJURMARG
10.2

BHANDUP
10

CHARAI ,THANE
81.7

DHOBIALI, THANE
0

DONGARIPADA ,THANE
36

GANDHINAGAR ,THANE
4

GANESHWADI ,THANE
2

GHODBUNDER ROAD ,THANE
62

KISAN NAGAR ,THANE
0

KOLBAD ,THANE
43.5

KOPRI ,THANE
100

KHOPAT, THANE
9.25

LOUISEWADI, THANE
8.12

MAJIWADE ,THANE
8

MAKHAMLI  TALAO AREA ,THANE
46

MANPADA ,THANE
100

MITHBUNDER ROAD, THANE
50

NAUPADA ,THANE
135.73

PANCHPAKHADI, THANE
42

POKHARAN ,THANE
324.12

RABODI ,THANE
8

RAMKRISHNA NAGAR, THANE
137.5

SAKET ,THANE
100

SHASTRI NAGAR, THANE
10

SHIVAI NAGAR ,THANE
34.56

SHIVAJI NAGAR ,THANE
17.5

SHREE NAGAR  ,THANE
13.16

SIDDHACHAL ,THANE
110.71

SUDARSHAN COLONY, THANE
0

TEMBHI NAKA, THANE
250

UTHALSAR ,THANE
70.5

VARTAK NAGAR, THANE
46

VASANT VIHAR ,THANE
125

VISHNU NAGAR ,THANE 
41

WAGLE ESTATE ,THANE
23.33

6.3   Correlation Analysis

We computed Pearson’s coefficient of correlation, r, between WTP and all the possible important variables, which can influence WTP. These are income, education, occupation, post held, age, family size, the number of earning members, awareness of Hariyali’s work, duration of residence, hobbies pursued, and environmental problems faced.

We found significant correlation of WTP with only some of the above variables. Our findings are as below.

                                             Table 6.3.1

                    PEARSON’S COEFFICIENT OF  CORRELATION  

 
Y
EDU
NFM
NEM
AWA

WTP
0.07*
 0.04*
-0.003*
0.005*
0.02*

* Significant at 1 percent level.

The definitions of the variables are given below:

           WTP : Willingness of respondent to pay per month or one-time 

               Y   : Income of  the Respondent

            EDU : Education of Respondent

            NFM : Number of Family Members

            NEM : Number of Earning Members

            AWA : Awareness regarding Hariyali                  

It is seen from Table 6.3.1 that WTP is positively correlated at 1 percent level of significance with income, education, and the number of earning members in the family and also the awareness for Hariyali’s work. 

The correlation between WTP and the number of family members is negative and significant at 1 percent. This is expected as higher the number of members in the family, greater the claims on family income and hence lesser the amount which can be considered for contribution to environmental purposes.

Our first hypothesis that WTP is positively correlated with income is valid as seen from the positive correlation coefficient 0.07 between Y and WTP significant at 1 percent level.

Our second hypothesis that WTP is positively associated with the awareness regarding Hariyali’s work is also borne out by the facts. The Pearson’s coefficient of correlation 0.02 is positive and significant at 1 percent level.

The positive and significant correlation between WTP and education indicates that greater the spread of education, higher would the amount people may be willing to give for environmental protection.

We found that all the Pearson’s product moment coefficients of correlation between i)WTP and age of respondent, ii)WTP and hobbies pursued by the respondents, iii) WTP and duration of  residence in Thane area, iv) WTP and environmental problems faced by the respondents computed by us were not statistically significant. Hence we have not reported these results.

6.4 Regression Analysis

We regressed WTP on income of the respondent, his education, number of family members in his household, number of earning members, and his awareness about Hariyali’s work.

Thus we specified the following equation:

WTP = f(Y,EDU,NFM,NEM,AWA)                          ….(1)

After running the multiple regression we obtained the following output:

Constant                                        -148.912

Standard Error of Y Estimate        322.343

R squared                                     0.08904

Number of Observations                 254

Degrees of Freedom                       248

X  coefficients       0.0026     12.5305    -9.5634     4.2350    70.3985

SE of X coeff.       0.0008      8.6277     -14.6304   29.077    43.586

T values               3.1325      1.4524      -0.6537    0.1456      1.6152  


From the above regression output it is clearly seen that the regression model

explains 0.09 percent variation in WTP. It  is income which is positively related to WTP 

and the relationship is statistically significant. No  other variable has statistically significant 

relationship with WTP.

6.5 Aggregating the Data

We need to obtain the monetary value of the activities of Hariyali from the mean WTP 

estimates obtained from the total sample.

The mean WTP of the total sample is Rs.90.13 per month per household. 

If we assume the average size of household in Thane as 5 people. And the population of Thane 

City in the year 2003 is 1.55 million. If  we divide 1.55 milion by 5 ,we get the approximate 

number of households in Thane. It is 310000.We multiply the number of households by the 

mean WTP per month per household which gives us the monetary value of Hariyali’s 

work per month. It is Rs.27940300.

As per the 2003-04 Annual Report of Hariyali ,the establishment and activities expenditure 

Of Hariyali was Rs.77512.If we divide this by 12,we get the monthly cost of Hariyali’s 

Work. It is Rs.6459.

When we compare the monetary value of Hariyali’s activities per month with costs of its 

Activities,we find that the net monetary benefit is a huge sum of Rs. 27933841 per month. 

The estimated monetary value of Hariyali’s activities is an indicator of the benefits people 

derive from Hariyali’s activities. Since this amount is much greater than the cost of Hariyali’s 

activities, our fifth hypothesis that the cost of Hariyali’s activities are less than the benefits  

derived from them is valid.

7.CONCLUSIONS  

          i) Frequencies taper off as values of  willingness to pay increase.

          ii) The mean willingness to pay for the activities of Hariyali was Rs.90.13 per month 

           per household for the entire sample. For open-ended sample it was Rs.100 

           per month per household and for the double-dichotomous sample it was Rs.78.02.

          iii) Willingness to pay widely differs across different sub-areas.

          iv) Income and willingness to pay are positively correlated at 1 percent level of significance.

          v) Awareness of Hariyali’s work and willingness to pay are positively correlated.

          vi) The cost of Hariyali’s activities are much less than the benefits derived from them.














































































APPENDIX 1

CONTINGENT VALUATION OF HARIYALI’S CONTRIBUTION TO ENVIRONMENT AND SOCIETY 

1. Survey respondent number: 

2. Name of respondent (optional):             

3. Postal address of respondent (optional):   


Or 

           Area/ Locality:      




Thane: East/ West

4. Tel.no. (optional)                                                    

Mobile no. (optional)
5. What is your age ? (Encircle the relevant)

Under 20

20-26

27-38

39-49

50-59

60-69

70 or over

6. Gender : (Encircle the relevant) :    Male :                         Female :

7. What is your   educational qualification ? (Encircle the relevant)

- Below 10th standard 


- 10th standard to 12th standard

-12th standard or equivalent 

- Graduation -  B.A./   B.COM./  B.SC./  B.TECH./  B.E./   B.PHARM /   LLB/

     MBBS/    B.LIB/    Diploma /Any  Other (specify)

- Post Graduation – Arts  /Science  / Commerce /   Management / Engineering/ Law   /  

CA/   ICWA  /   LLM  /   Any other (specify)

- Doctoral Degree

8. Occupation:   Service  /      Housewife /      Own business/practice /       Retired
If  service then:

            Name and address of the organization where serving :

            

           Post held in the organization :                   

9. Please   encircle your total monthly family income :

Rs. 5000 or below

Rs  5001 -10000

Rs 10001 -20000

Rs.20001 – 30000

Rs.30001 – 75000

Rs.75001 and above
10. Total number of family members: 

11. Number of family members who are earning: 

12. Hobbies/ past time activities: 

   -Gardening                      -Reading                      -Music                       -In-door games

  -Out-door games              -Trekking          -Any Other (specify) ----------------------------

13. Resident of this area since?                    Years

14. What are the environmental problems faced by citizens in Thane city? 

-Air 



-Noise




-Water

-Reduction in green cover


-Solid Waste Management/ garbage

If other, please Specify. 



15. Are you aware of ‘Hariyali’?

Yes






 No

           If yes, Can you name a few activities of Hariyali? 



16. Are you associated with ‘Hariyali?      Yes                            No

           If yes,      -Member 

   -Volunteer             -Any other(specify)

17A. Is Hariyali’s contribution valuable to you?

Yes  





No

17B. If yes, please Read through the entire list below and then encircle the statement no. 

         that best match your most important reasons:

1.Hariyali serves as a coordinator, platform and channel to conduct EPS activities.

2.There are not other much adequate avenues available for us to contribute in terms of  

   funding.

3.We keep hearing and reading about Hariyali’s remarkable work.

4.Our spare time is utilized for the cause of environmental conservation and protection.

5.Working with Hariyali creates closeness between our surrounding ecology and us.
18.Are you associated with any other environmental organization?

If Yes , Please name it 

19.Suppose that there is proposal to set up an Environmental Protection and Conservation (EPC) Fund for extending Hariyali’s environmental protection and conservation activities and each household is asked to contribute to the Fund. 

Please think about:

your current family income, 

your current family expenses and

other possible uses of your family income

Keeping these factors in mind, what is the most that you would agree to pay each month or one-time in terms of Contribution for EPC Fund?

Rs.                                        per month  OR   Rs.----------------------------------one time.

20.Is your answer to question 19 a rupee greater than 0? 

If Yes ,Go to Q.20A                                                                            

If no, Go to Q. 20 B

20A: Read through the entire list below and then put a 1 by the statement that best 

         matches your most important reason.(if you have more than one reason, put a 2 by 

         your second most important reason and so on.)

1.That is how much my household can afford to pay towards the EPC fund.

2.That is my estimate of conserving and protecting environment.

3.That seems like a reasonable amount for my household to pay towards the EPC 

    Fund

4.That is the amount my household usually contributes to environmental causes.

5.That is more than my household would actually agree to pay, because I want to make sure that the EPC activities do sustain.

6.That is less than my household would actually agree to pay, because I think 

   carrying EPC activities would not cost that much.

7.Any other reason? Please specify.


20 B. Please think about the reasons for your Rupee amount in Question 19. Read 

          through the entire list below and then put a 1 by the statement that best matches 

          your most important reason.(if you have more than one reason, put a 2 by your 

          second most important reason and so on.)

1.My household can’t afford to pay towards EPC Fund.

2.My household would choose to spend its money in other ways.

3.Contributing towards EPC Fund is not a good way to pay.

4.The fund money may not be used effectively for its very purpose.

5.I could not determine a Rupee amount for my household for EPS activities.

6.There wasn’t enough information for me to answer the question.

7.Other reason (Please specify)


21. If you are told that there are following agencies who can be handed over the 

      responsibility of environmental protection and conservation, which of them do you 

      think should be entrusted with the responsibility. Please tick on one of the options.

1.A government body like TMC

2.A private agency

3.A voluntary group/ organization of people

4.A partnership organization found by government and private sector

5.A partnership organization found by a private agency along with a voluntary group of   

   people

6.partnership organization found by a government body with a voluntary group of people

Thank you very much for filling this questionnaire.
Appendix 2                                                                                               Double-dichotomous  

17. Survey respondent number: 

18. Name of respondent (optional):             

19. Postal address of respondent (optional):   

Or 

Area/ Locality:      




Thane: East/ West

20. Tel.no. (optional)                                                    

Mobile no. (optional)
21. What is your age ? (Encircle the relevant)

Under 20

20-26

27-38

39-49

50-59

60-69

70 or over

22. Gender : (Encircle the relevant) :    Male :                         Female :

23. What is your   educational qualification ? (Encircle the relevant)

- Below 10th standard 


- 10th standard to 12th standard

-12th standard or equivalent 

- Graduation -  B.A./   B.COM./  B.SC./  B.TECH./  B.E./   B.PHARM /   LLB/

     MBBS/    B.LIB/    Diploma /Any  Other (specify)

- Post Graduation – Arts  /Science  / Commerce /   Management / Engineering/ Law   /  

CA/   ICWA  /   LLM  /   Any other (specify)

- Doctoral Degree

24. Occupation:   Service  /      Housewife /      Own business/practice /       Retired

If  service then:

            Name and address of the organization where serving :

            

           Post held in the organization :                   

25. Please   encircle your total monthly family income :

Rs. 5000 or below

Rs  5001 -10000

Rs 10001 -20000

Rs.20001 – 30000

Rs.30001 – 75000

Rs.75001 and above

26. Total number of family members: 

27. Number of family members who are earning: 

28. Hobbies/ past time activities: 

   -Gardening                      -Reading                      -Music                       -In-door games

  -Out-door games              -Trekking          -Any Other (specify) ----------------------------

29. Resident of this area since?                                       Year

30. What are the environmental problems faced by citizens in Thane city? 

-Air 



-Noise




-Water

-Reduction in green cover


-Solid Waste Management/ garbage

If other, please Specify. 


31. Are you aware of ‘Hariyali’?

Yes






 No

          If yes, Can you name a few activities of Hariyali? 


32. Are you associated with ‘Hariyali?      Yes                            No

           If yes,      -Member 

   -Volunteer             -Any other(specify)

     17A. Is Hariyali’s contribution valuable to you?

Yes  





No

    17B. If yes, please Read through the entire list below and then encircle the statement no. 

         that best match your most important reasons:

1.Hariyali serves as a coordinator, platform and channel to conduct EPS activities.

2.There are not other much adequate avenues available for us to contribute in terms of  

   funding.

3.We keep hearing and reading about Hariyali’s remarkable work.

4.Our spare time is utilized for the cause of environmental conservation and protection.

5.Working with Hariyali creates closeness between our surrounding ecology and us.

        18.Are you associated with any other environmental organization?

If Yes , Please name it 

19.Suppose that there is proposal to set up an Environmental Protection and Conservation (EPC) Fund for extending Hariyali’s environmental protection and conservation activities and each household is asked to contribute to the Fund. 

Please think about:

your current family income, 

your current family expenses and

other possible uses of your family income

Keeping these factors in mind, would you agree to pay Rs. 100 per month in terms of Contribution for EPC Fund? (Tick on your option and follow the instructions)

1) YES (Go to question 20A)

2) NO   (Go to question 20B)

20A. Will you be willing to pay anything higher than Rs. 100?

a) If Yes (Specify the amount. ___________ Rs.)

      b)   No

20B. Will you be willing to pay anything lower than Rs. 100?

b) Yes (Specify the amount. ___________ Rs.)

c) No (This means your answer is Rs. 0)     

21A: If you are willing to contribute a rupee amount greater than 0,then, read through the 

         entire list below and then put a 1 by the statement that best matches your most 

         important reason.(if you have more than one reason, put a 2 by your second most 

         important reason and so on.)

1.That is how much my household can afford to pay towards the EPC fund.

2.That is my estimate of conserving and protecting environment.

3.That seems like a reasonable amount for my household to pay towards the EPC 

    Fund

4.That is the amount my household usually contributes to environmental causes.

5.That is more than my household would actually agree to pay, because I want to make sure that the EPC activities do sustain.

6.That is less than my household would actually agree to pay, because I think 

   carrying EPC activities would not cost that much.

7.Any other reason? Please specify.


21 B. If you are not willing to contribute any amount greater than 0,read 

          through the entire list below and then put a 1 by the statement that best matches 

          your most important reason.(if you have more than one reason, put a 2 by your 

          second most important reason and so on.)

1.My household can’t afford to pay towards EPC Fund.

2.My household would choose to spend its money in other ways.

3.Contributing towards EPC Fund is not a good way to pay.

4.The fund money may not be used effectively for its very purpose.

5.I could not determine a Rupee amount for my household for EPS activities.

6.There wasn’t enough information for me to answer the question.

7.Other reason (Please specify)


22. If you are told that there are following agencies who can be handed over the 

      responsibility of environmental protection and conservation, which of them do you 

      think should be entrusted with the responsibility. Please tick on one of the options.

1.A government body like TMC

2.A private agency

3.A voluntary group/ organization of people

4.A partnership organization found by government and private sector

5.A partnership organization found by a private agency along with a voluntary group of   

   people

6.partnership organization found by a government body with a voluntary group of people

Thank you very much for filling this questionnaire.
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