service. Therefore, the present study uses a household choice experiment survey conducted
in 2012 to analyze the Kathmandu Valley residents’ preference regarding waste collection
and processing due to the urgency of improvement on these processes*?, and also estimate
the Kathmandu Valley residents’ willingness to pay (WTP) for improvement in the existing

waste management service. .

The existing literature on solid waste management in the Kathmandu Valley
focuses on waste generation pattern and waste management practices at the aggregate level.
For example, Dangi et al (2011) estimates municipal waste generation and waste
composition based on waste generation data from household and business houses. There is
a data gap in estimating household level preference for solid waste management. This study
will contribute to fill that gap to some extent. To my knowledge, this is the first study that
uses households choice experiment survey on solid waste management in the Kathmandu
Valley and across Nepal. Also, this will be the first study that has included community
involvement in solid waste management system. Community involvement has been studied
for forest management user groups in Nepal and is found to be a successful tool for forest
management. This study will provide important policy recommendations regarding
improvement in solid waste management service, promotion of waste segregation and

recycling, and a feasible monthly user fee for waste management service.

The remainder of the paper is organized as follows. The second section details the
literature review; the third section defines the choice experiment and an experimental
design to prepare choice sets. The fourth section provides the theoretical background of the
random utility model; the fifth section discusses about the econometric models used and
the method to get welfare estimates. The sixth section explains data and its descriptive
statistics; the seventh section interprets the results; and the eighth section presents the
discussion and conclusion of the results. Lastly, in the ninth section, | provide the policy
recommendations for improvement in waste management based on the findings of this

study.

12 The waste disposal process, more specifically the impact of final waste disposal at the landfill site is not included in
this study. We assume that Kathmandu Valley residents are not affected by, and hence indifferent towards the
disamenities produced by a landfill located at 27 kilometers away from the Valley.
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2.2 Literature Review

Previous studies on municipal and household waste management focus on people’s
preferences, attitudes, and WTP for the attributes of the solid waste management processes.
This study examines people’s waste management preference using the attributes like waste
collection time, waste segregation, community waste management program, frequency of
waste collection and monthly user fee. | chose these attributes based on previous literature,
and through debriefing and focus-group discussion with Kathmandu valley residents. In
the previous studies, the most common attributes of waste collection and processing are:
collection frequency, type (such as door-to-door and collection point), time (such as,
scheduled or unscheduled), and types of materials collected. Other important (preferred)
attributes of a waste management service are: sanitation methods during waste collection
such as covered waste trucks (Das et al., 2008; Othman, 2002), clean food-waste collection

(Ku et al., 2009), and noise reduction measures while picking up waste (Jin et al., 2006).

Based on the findings of this study, an average Kathmandu Valley household
significantly prefers higher frequency of waste collection and is willing to pay positive
amount for an increase in the frequency. As evidenced in previous studies and this study,
the marginal utility of waste collection frequency, however, starts diminishing at some
threshold level of pickups, which differs among studies and study areas (Das et al., 2008;
Othman, 2002; Jin et al., 2006; Karousakis and Birol, 2008). For example, residents of
India were willing to pay 9.6 rupees per month for collecting waste twice a day in 2007
(Das et al., 2008). Macao residents had a positive but insignificant preference for
irregularly collecting waste more than once a day (Jin et al., 2006). On the other hand, in
2007, weekly collection of recyclable waste was sufficient for Korean residents (Ku et al.,
2009). In this study, I estimate people’s preference for waste collection frequency by giving

choice of 5 levels of frequency in a range of once a week to daily collection.

Waste collection time is another important attribute of solid waste management.
Having a scheduled collection can make the waste collection process more cost efficient.
For example, Johansson (2006), in a simulated waste collection system that trades-off
between collection cost and hauling cost, found that when the waste containers are closer
to each other, the collection cost increases and hauling cost decreases. The author
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concluded that dynamic scheduling and routing policies® helps to reduce the operating cost
of collection by reducing the collection and hauling distancesin comparison to that of the
fixed route and collection frequency. In this study, I estimate people’s preference for

scheduled and unscheduled waste collection in comparison to no collection service.

Waste segregation and recycling at the household level (i.e., at the source of its
generation) reduces the amount of waste dumped at the landfill site. Factors that impact
people’s waste processing behaviors are: people’s attitude and preference towards waste
segregation (Zhang et al., 2012; Czajkowski, Kadziela, & Hanley, 2014), people’s
preference and attitude towards curbside recycling and large-scale recycling (Huhtala,
1999; Karousakis and Birol, 2008; Caplam, 2002), and economic incentives
(Keramitsoglou & Tsagarakis, 2013; Yau, 2010; Vicente & Reis, 2007). Other factors that
affect people’s waste processing behavior are people’s demographic characteristics such
as age, family size, house ownership, and access to facilities such as recyclable waste drop-
off sites (Margai, 1997; Bartelings and Sterner, 1999; Van Houtven & Morris, 1999).
Young individuals with a medium income and environmentally aware people are willing
to segregate more waste (Afroz et al., 2011). People with individual commitment and
intrinsic satisfaction are also likely to recycle more (Aini et al., 2002). An effective
incentive for promoting curbside recycling is the implementation of deposit-refund

schemes!* (Karousakis and Birol, 2008).

As evidenced in the previous literature, some people like segregating waste and
some do not. For example, Macao residents prefer waste segregation and recycling and
were willing to pay $0.80 per person per month for it (Jin et al., 2006). People in Shanghai,
China, however segregated much less waste despite being aware of the environmental
benefit of segregation’®. However, about 62 percent of the people were willing to pay for
improvements in the waste segregation (Zhang et al., 2012). Similarly, Sakata (2007) found

that in Kagoshima, Japan, people’s marginal WTP for categories of waste segregation

13 Dynamic scheduling and routing has lower operating cost, shorter collection and hauling distance and reduced labor
hours. Please refer to Johansson (2006) for details of dynamic scheduling and routing system.

14 Schemes in which people pay extra money while buying the product packed on recyclable waste and receive refund on
return of those recyclable waste packets.

15 In an attempt to understand such behavior, another study mentions that people's high environmental awareness does
not necessarily translate into actions (De Feo and Gisi, 2010).
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decreased by $1.77 per month because of the high handling costs. According to the author,
some of the factors that limit segregation were: confusing waste classification, low
neighborhood participation, and lack of motivation due to the inexistence of provisions for

keeping waste segregated during pickup (Zhang et al., 2012).

The Kathmandu valley residents practice informal recycling by selling the
recyclable waste to scrapdealers. Therefore, in this study, people’s recycling behavior is
indirectly captured by asking households about their preference for waste segregation. This
study estimates household’s willingness to segregate waste by comparing people’s
preference of segregate two or three types of waste in comparison to no segregation. Waste
segregation is presented in the choice experiment with three levels: no segregation, two
types of segregation (i.e, recyclable and non-recyclable waste), and three types of waste
(biodegrabale, recyclable and other waste).

Unlike previous studies on solid waste management, | use community waste
management program as one of the attributes of solid waste management. Regarding the
management strategies of common property resources, Bradshaw (2003) suggests
empowering communities by reaching a power balance through effective leadership and
partnerships with the government to construct a community’s capacity building process.
According to Adhikari et al. (2004), in a community forest user’s group in Nepal, rich
households with more livestocks benefitted more from fodder and other resources from
forest. Therefore, the authors caution to take into account of the heterogeneity among
households to provide equitable access and use of such common resources. Agrawal and
Ostrom (2001) outline four types of property rights that are most relevant for the use of
common-pool resource: withdrawal, management, exclusion and alienation. The authors
explain the success of transfer of national property right and decentralization of forest

management to the community user’s group in India and Nepal.

This study uses community waste management program as an unique attribute of
the solid waste management in comparison to previous studies. This program involves
community members working together to avoid haphazard waste disposal, provide public

awareness, and keep the community clean in partnership with the municipality. In
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developing countries, community involvement is used in the management of common

property resources and it has been an important tool in achieving sustainable development.
2.2.1 Spatial Heterogeneity

In this study, people’s preference and WTP for the non-market good i.e., solid waste
management program is heterogeneous. Taking into account such variation (or
heterogeneity) using the mixed logit model allows us to estimate the unobserved preference
heterogeneity. Another source of such heterogeneity is the observed effect of spatial
components associated with the non-market good. In this study, it is measured through the
distance-decay effect, according to which the WTP for a non-market good (or an attribute
of the good) decreases as the distance between the household and the location of the good
increases. According to Schaafsma et al. (2013), when the distance from an individual’s
household to a water recreational site (as well as to other recreational sites i.e., substitute
sites) increases, people’s WTP for certain attributes decreases; and the site user’s WTP
declines more slowly than that of non-users. Bateman et al. (2006), in a case study to
estimate the WTP for improved urban river water quality in central England, found a highly
significant distance-decay effect for the Euclidean distances from the respondent’s house
to the Tame River. Because of the distance-decay effect, 50% of the water-users live near
the river and almost zero percent at a distance of 9 km from their house. Also, the distance-
decay effect remains significant for current non-users as better site quality may induce non-
users to become users. In addition, the distance-decay effect also impacts the recycling
rate. This means that the shorter the distance to the recycling center, the higher the
recycling rate for glass, batteries, and newspaper (Bartelings and Sterner, 1999). In waste

collection processes, the distance to waste collection containers is important.

2.3  Choice Experiment

Valuing a non-market good is a challenging task because, unlike a market good,
people’s preferences for a non-market good and its costs and benefits cannot be inferred

from the purchase and sale of that good!®. Two methods have been used in the

16 The instrumental value of a good is derived from two assumptions of neoclassical economics: a) the good increases
the well-being of an individual, and b) he/she is able to judge how well-off they are at a given situation. Therefore, the

economic valuation is measured based on people’s preference for an alternative among given scenarios (Freeman III,
2003).
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environmental valuation of a non-market good: revealed preference method and stated
preference method. Revealed preference methods estimate people’s preference for a non-
market good by observing their actions (or possibility of action) involving that good,
similar to what is done in the travel cost method and hedonic pricing technique. Stated
preference method estimates people’s preference for a non-market good by asking people
about their preference among alternative choices. Stated preference methods include:
Contingent Valuation Method (CVM), and Conjoint Analysis techniques like contingent
ranking, contingent rating, and choice experiment (CE). In the conjoint analysis,
respondents are provided with choice alternatives, which are constructed by the attributes
or characteristics of the non-market good. Among the conjoint analysis techniques, choice
experiment requires respondents to choose their most preferred alternative, while
contingent ranking and rating requires respondents to rank and rate the alternatives,
respectively. In this study, we use the choice experiment, which is one of the stated

preference methods to value a non-market good.

The choice experiment method is an application of the characteristics theory of
value. The utility is derived from the characteristics of the goods rather than the goods per
se (Lancaster, 1966). The choice experiment, also called attribute-based discrete choice
experiment, constructs a hypothetical market to value the non-market good. In this method,
people are asked to choose their preferred alternative from a given sets, called a choice set,
of alternatives. The choice experiment belongs to the classes of stated preference methods
that are consistent with the Random Utility Theory (RUT)Y. The choice experiment is
regarded more powerful than contingent valuation method (CVM) because it can measure
people’s preference for multiple attributes through one choice set, which requires multiple
close-ended CVM questions®. The choice experiment can also measure people’s
preference and marginal willingness-to-pay (MWTP) for an individual attribute of the non-

market good.

7 In general, any preference elicitation method that provides information about preference ordering for all or subset of
choice options should be consistent with Random Utility Theory (RUT) (see, Luce and Suppes, 1965).

181n CVM, the close-ended format was introduced by Bishop and Heberlein (1979). Open-ended questions directly report
people’s willingness-to-pay. However, a close-ended format has to obtain the willingness-to-pay values from a
respondent’s responses i.e., yes/no to the offered bid value in the choice alternative. Therefore, the close-ended format
requires statistical specification to estimate people’s willingness-to-pay (Hanemann and Kanninen, 1996)
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2.3.1 Attributes of the Choice Experiment

The solid waste management attributes used in the choice experiment survey is
determined based on focused group discussions, debriefings, personal interviews and a
pilot survey. Each individual has 12 observations (4 choice sets*3 alternatives) and the
sample size is multiplied by 12. After dropping the missing variables, 13527 observations
is used to estimate the basic models. Table 2.1 presents the distribution of the sample by
municipalities; Kathmandu and Kirtipur municipality have the highest and lowest sample
in the survey i.e., 45 percent and 10.47 percent, respectively. Table 2.2.1 represents a list
of attributes that are used to experimentally design the choice set. | use five attributes:
waste collection time, community waste management program, waste segregation types,
waste collection frequency and monthly user fee. Table 2.2.2 represents an example of the
choice set. In this study, each individual is given 4 choice sets and each choice set has 3
alternatives, one of which represents the status-quo levels. Here, | provide the definitions

of these solid waste management attributes. The attributes are:

1) Waste collection time: Waste collection time represent the waste collection service
based on time allotted for collection that municipalities provide to collect household
solid waste. Some examples are door-to-door collection, temporary dumping on the
street and collection through running trucks at the center of the community.
Municipalities are phasing out temporary dumping on the street because it produces
disamenities such as odor, disease transmission and reduction in aesthetic value of the
city; such problems are more severe during irregular collection. Based on focus-group
discussant’s comments, the door-to-door waste collection service is an only preferred
waste collection type in the Kathmandu valley. Therefore, in the choice experiment |
use door-to-door waste collection with three levels—scheduled, unscheduled and no

collection. No collection is a level in the status-quo alternative only.

2) Community waste management program: Community waste management program
involves community members to volunteer for three specific tasks i.e., monitoring of
haphazard waste disposal, enforcement of proper waste disposal by penalizing
haphazard waste disposal behavior, and promoting the environmental awareness in

partnership with the respective municipality.
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3) Waste segregation types: Households are supposed to segregate their household waste
before giving it for waste collection. In the choice experiment, waste segregation is
offered with three levels- no segregation, two types of segregation i.e., biodegradable
and non-biodegradable, and three types of segregation i.e., biodegradable, recyclable

and other types of waste.

4) Waste collection frequency: The waste collection frequency is measured as waste
pickups per week. The levels of frequency are once a week, twice a week, three times

a week, and seven times a week.

5) Monthly user fee: The municipalities in Kathmandu Valley are not self-sustained,
except for Bhaktpur municipality. Therefore, solid waste management act, 2011
explicitly mention that municipalities are allowed (and should) to collect monthly waste

collection fee.

An example of a choice experiment question to value people’s preference for solid waste

management service in the Kathmandu Valley is presented below.
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Which solid waste management service packet do you choose from the following?

Note to enumerator: Please show the following tables to respondent while asking to choose solid waste
management service packet.

Now, you will be given three solid waste management service packets including the existing one. Each of
the service packets includes five attributes described earlier. The three solid waste management service
packets are: solid waste management service packet A, B, and Status quo, C. Among these three service
packets, please choose the service packet you like the most. If you are happy with the current waste
management service, you can choose the last option C ‘status quo’. If none of the option exactly matches
your expectation, please choose the one that you dislike the least. While making your choice, please
consider your current income and expenditure because the fee mentioned on your chosen packet may need

to be paid in real life.

Solid waste management | Solid waste Status Quo, C

1 service packet, A management service
packet, B

Waste collection | Door to door waste Door to door waste Status quo
time collection service, without | collection service,

schedule without schedule

Yes- Public awareness No- Public awareness Status quo

program about waste program about waste
Community waste | management in management in
management community, waste community, waste
program collection, monitoring and | collection, monitoring

taking action against and taking action against

haphazard waste disposal | haphazard waste disposal
¥Vaste collection Daily i.e. 7 times aweek | Once a week Status quo

requency
Wiaste segregation _ 3 typels: :)iodegraﬁable, Status quo
types No segregation recyclable and other
waste

Additional 100 rupees per month 20 rupees per month Status quo
monthly user fee

1. A. which one of the services do you choose among given three service packets? (Single answer)

e \Waste management service packet, A
e \Waste management service packet, B
e Status Quo, C
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2.3.2 Experimental Design of the Choice Set

| obtained optimal choice set using the %choiceff macro'® in SAS, which is based
on D-efficiency, to pick the design, and chose the saturated design of 12 choice sets. The
12 choice sets are divided into three versions of questionnaire, each version including 4
choice sets. Each choice set includes three alternatives including the status-quo alternative.
An example of a choice set is given in Table 2.2.2 Status-quo alternative, also called opt-
out situation, represents the existing level of attributes, and including the status-quo
alternative enhances the efficiency of the experimental choice set design (Louviere et al,
2000).

2.4  Theoretical Framework: Random Utility Model

The environmental valuation of a non-market good using the choice experiment
method is based on an explicit utility theory?® (Louviere, 2001). Much of the environmental
valuation is based on Random Utility Maximization (RUM). According to RUM, utility
received from choosing an alternative j for an individual i consists of two components:
deterministic, which in principle is an observable component, and a stochastic component,

which is random and unobservable. Therefore, the utility is given as,
Uij = V(ZUIXL) + &ij (1)

Where V(Z;;, X;) is a deterministic portion and ¢;; is a random term with zero mean, where

jl
Z;; represents the attributes of the alternative j for an individual i, and X; represents an
individual’s socio-economic characteristics. Attributes Z;; may be viewed differently by
different individuals, and vary over alternatives with different levels of the attribute,

whereas X; remains constant over alternatives for an individual. An individual i chooses

19 95ChoicEff Macro is used to find efficient experimental designs for choice experiments, in which variances of the
parameter estimates are minimized with a vector of assumed parameters. The macro considers swapping out every design
alternatives and replace with each candidate alternative, which increases efficiency. And this process of evaluating and
swapping continues until efficiency stabilizes (Kuhfeld, 2005).

20 Utility is a latent construct that exists in the mind of the consumer, and cannot be observed by the researcher directly.
When we use preference elicitation methods, like CE, the researcher can understand and explain a significant portion of
the utility and the remaining portion of the utility always remains unexplained (Louviere, 2001). Therefore, a utility
function consists of two parts: deterministic, which in principle is an observable portion, and stochastic, which is a
random and unobservable portion.
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an alternative j over alternative k if and only if the utility received from alternative j is

greater than that of alternative k, i.e., U;; > Uy.
The probability that an individual i chooses alternative j over alternative k is given by,
Prob(jl]) = Prob{V; + & > Viy + €, for all j € ]} (2)

where ] represents a complete choice set including all the available alternatives in each
choice set (in the present study J = 3 including the status-quo alternative). In order to
estimate equation (2), we have to assume the distribution of error terms?!. The RUM
assumes that errors are independently and identically distributed (11D) following a type |

extreme value distribution.

2.5 Econometric Model

2.5.1 Conditional Logit Model:

In Conditional logit model, the expected utility for a chosen alternative is a function
of the attributes of alternatives rather than the characteristics of individuals. The error terms
have type | extreme value Gumbel-distribution, and they are assumed to be independently
and identically distributed (McFadden, 1974), which implies that the probability of an

individual i choosing an alternative j is given by:

P(j) = Sy E—— 3)

21 According to Louviere (2001), in order to calculate choice probabilities, we have to make assumptions about the
distribution of the random component, &;,. Typical assumptions are that the random components are: a) independently
and identically distributed Gumbel random variables, which leads to binary or multinomial logit model, or b) not
independent nor identically distributed normal random, which leads to reasonably complex binary or multinomial probit
models. It is difficult to distinguish between Gumbel and normal distribution models because many observations at the
far tail are required for such distinction. Therefore, both distribution models are derived from the same assumption about
dependence, variance and covariance of random components. Choice of Gumbel or normal distribution of the random
variable depends on logic and computational preference. For example, Normal distribution may be preferred as a limiting
distribution and Gumbel might be preferred on computational or tractability grounds. Those who prefer maximum
likelihood support a wide array of assumption about random component as well as distribution of parameters. Those who
favor Bayesian estimation method prefer normal because Markov Chain Monte Carlo (MCMC) methods can be used to
reduce problem to simulating from Gumbel distribution.
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where u is the scale parameter. In the conditional logit model, we have three assumptions:
a) u is equal to 1, which implies constant error variance (homoscedastic) model, b)
Independence from Irrelevant Alternatives (I1A) property holds for the model, which
means that the ratio of probabilities of choosing any two alternatives is independent of
presence or absence of other alternatives in the choice set, and 3) respondents have

homogenous preference.

The deterministic indirect utility v;; can be represented as
Vij = BrZiji + 6nXin + € (4)

where z;j is k™ attribute of an alternative j for an individual i, 5, represents a vector of

coefficients for k™ attribute, X;,, represents n" socio-economic characteristics of an
individual i, and &,, represents a vector of coefficients for an individual’s socio-economics

characteristics. The probability of an individual choosing an alternative j is
Pij =
[T, ()Y (5)

where y;; = 1 if respondent i chooses an alternative j, and 0 otherwise. The log-likelihood

function for choices made by N individuals (i.e., total number of respondents) is given as,

InL = ?’:125:1}%]‘ “In P;(j) (6)

2.5.2 Mixed Logit Model

Mixed logit model relaxes three assumptions of the conditional logit model and
allows for random taste variation among individuals, unrestricted substitution pattern due
to relaxing the I1A property, and correlation in unobserved factors over time (Train, 2009).
In the mixed logit model, an additional stochastic element, n;; will take into account of
heterogeneity and autocorrelation across alternatives (Hensher et al., 2007), where ¢;; is
independently and identically distributed with type 1 extreme value. The utility in mixed

logit model is given as,
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Usj = V(Zij, X35 Bi) + 15 + & (7)
The Mixed logit probabilities are the integrals of the standard logit probabilities over a

density of parameters, f; which are distributed with densityf(8|0). The 6 refers

collectively to the parameters of this distribution such as mean and variance of $22. The

choice probability of choosing alternative j in the mixed logit model is given as,

Py = | Ly B)dp ®
where

eVij(ﬁ)
Li;(B) = ST oTu® %)

The probabilities are approximated through simulation for any given value of 8. The
process is a) first, a values of £ is drawn from f(3|6), and label it 8" with r = 1 referring

to the first draw; b) then, logit formula L;; (") is calculated with this draw; c) previous two

steps are repeated many times and average result is estimated. This average is the simulated
probability given in equation (10)

R
~ 1
Py = EZ Ly (B") (10)

r=1
where R represents the total number of draws, and E]- is an unbiased estimator of P; by
construction. The probability of an individual i choosing alternative j is given as,

] pYu
Py =11 By (11)
The log-likelihood function of the simulated probability is given as,

SLL = Zﬁ=1 Z{czlyl]lnpl] (12)

22 |f we denote the parameters that define the density of 8 as 6, then the density is denoted as f(£]6). The mixed logit
probabilities do not depend on the value of 8. The mixed logit probabilities are,P,; = [ L,;(B) f(B16)dB, which are
functions of 6. Therefore, the researcher is interested in estimating the parameters of f(B), i.e., b and W'.
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where, y;; = 1 if an individual i chooses alternative j and O otherwise. The maximum
simulated likelihood estimator is the value of 6 that maximizes simulated log-likelihood.
This estimator maintains independence over decision makers of the simulated probabilities

that enter simulated log-likelihood.

There are some debates about the efficiency of the mixed logit model and the
number of iterations required to reaches convergence of estimates. Chang and Lusk (2011)
conducted a qualitative experiment about the accuracy and software choice while using
mixed logit model. The authors used 500 halton draws and found that small sample size
(n=200) will have considerable variability across 500 Monte Carlo iterations in all three
econometric software package i.e., SAS, NNLOGIT and STATA. With bigger sample size

(n=1000), results are consistently similar in all three packages®®
2.5.3 Welfare Measure

WTP is the maximum amount of money a person is willing to pay in exchange for
the improvement in a non-market good (for example, improvement in solid waste
management in the present study). WTP is the amount of income that compensates for an
increase in quality of the non-market good. Indirect utility is a function of price (p), quality
of the non-market good such as status-quo quality (q) and improved quality (g*), and
income (y). Then, the WTP is the amount willing to pay for the change in indirect utility

with increase in quality of the non-market good,
WTP =V(p,q",y) = V(p,q,y) (13)

. . . . . ov
where q* = g and increase in q is desirable i.e, % > 0.

The total derivative of the indirect utility (V;;) with respect to change in level k of attribute

z, i.e., Z, and price (P) is given by dV;; = BxdZ, + ppdP. Setting the total derivative

23 In this study, | used mixlogit command, which is an add-in module to estimate mixed logit model in STATA developed
by Arne Risa Hole (http://www.shef.ac.uk/economics/people/hole/stata.html). In this study, | estimated mixed logit
model with different draw and iteration ranging from 50 Halton draws (default draw) to 50000 draw with 1000 iterations.
According to the AIC values, model with 35000 draw and 1000 iterations is the best model. Table B5 presents different
log-likelihood values at different iterations for all three groups of sample- pooled, core-urban municipalities and sub-
urban municipalities.
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equal to zero? and solving for dP/dZ,, gives change in price (for example, monthly fee in
the present study) that keeps utility unchanged for given a change in an attribute Z,,.

Therefore, the MWTP for an increase in the quality of an attribute Z,is given as:

P Bx
— = MWTP, = — =% 14
oz, k=7 (14)

Identifying the distribution of WTP is important for estimating the confidence interval of
the MWTP. Two methods of estimating confidence interval is discussed in the present
study: the delta method and the Krinsky-Robb method.

The conditional logit model estimates the model using the maximum likelihood,
and hence the coefficients in the model are asymptotically normally distributed. The WTP
is the ratio of the coefficients of attribute and price. For the distribution of WTP, the ratio
of two normally distributed variables is normal if the coefficient of the denominator

variable (i.e., price) is negligible.

Delta method assumes that the distribution of the WTP value is normally
distributed, and the variance of WTP is given by taking first-order Taylor expansion around
the mean values of the variables and calculating the variance of this expression (Greene,
2003). Therefore, the variance of WTP is given as,

var(WTP,) = WTPg ) *var(By) + WTPs,)?var(fp) + 2WTPs,
. W’T’Pﬁpcov(ﬁk,ﬁp) (15)

where WTPs and WTPg, are partial derivate of WTP, with respect to B and Sp,

respectively. The confidence interval using delta method is given as,

WTP, £ 24/, /var(W’T‘Pk) (16)

where z,/, is the inverse of the cumulative normal distribution and the confidence level is

is 100(1 — a)%. If the distribution of WTP is not normal, as assumed in the Delta method,

24 At the highest point of total utility (i.e., peak of the total utility curve where utility is highest), the partial derivate of
utility with respect to change in attribute and price is zero.
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the confidence interval using Delta method may be inaccurate since it will not reflect the
skewness of the distribution of WTP.

In that situation, we may use Krinsky-Robb method, which estimates confidence
interval in a non-parametric method using simulation and hence does not assume any
distribution for the confidence interval of the WTP estimates. In Krinsky-Robb method,
we take large number of draws from a multivariate normal distribution with means and
covariance given by estimated coefficients. Then, R simulated values of WTP are
calculated and those values are used to calculate the percentile of the simulated distribution

reflecting the desired level of confidence interval.
2.5.4 Coefficient Distribution in the Mixed Logit Model

In discrete choice experiment method, the distribution of the WTP for a non-priced
attribute is the ratio of the attribute coefficient to the price coefficient. When the price
coefficient is kept fixed across the population, the distribution of the WTP for a non-priced
attribute remains the same as that of its coefficient. The reasons for keeping the price
coefficient fixed are: 1) fixed price coefficient will reduce the instability of the mixed logit
model that would occur when all coefficients are allowed to vary (Ruud, 1996); 2) If the
distribution of the price coefficient is allowed to vary, the distribution of the WTP is the
ratio of the two distributions that is difficult to evaluate; and 3) the choice of distribution
for the price coefficient is problematic. The price coefficient is necessarily negative, and
hence a normal distribution is inappropriate. The lognormal distribution assures that the
price coefficient is negative, but it can give implausibly high WTP values for prices close
to zero (Revelt and Train, 2000).

According to Rudd (1996), when all variables are allowed to vary in the mixed logit
model, the identification is empirically difficult?®. Choosing the price coefficient to be
fixed avoids such instability and allows easy derivation of the distribution of the

willingness to pay. Revelt and Train (1998) estimated the household's preference for

% For example, if the stochastic portion of utility is dominated by the random parameters such that the iid extreme-value
term has little influence, then the scaling of utility by the variance of the extreme-value term becomes unstable and an
additional scaling is needed. At an extreme, where the extreme-value term has no influence (i.e., zero variance), the
simulated probability becomes an accept/reject simulator, and a scaling of the remaining utility (that is, utility without
the extreme-value term) is required (Rudd, 1996).
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appliance efficiency level by keeping the price coefficient fixed and allowing non-price
coefficients (to vary) to be independently normally distributed. Revelt and Train (2000)
kept fixed price coefficients and used normal and log-normal distribution for the same non-
price attribute in different models interchangeably. The authors used a log-normal
distribution for attributes that have negative coefficient for all respondents. A log-normal
distribution can be problematic as its parameters can be difficult to estimate and they have

an unbounded upper support (limit).
2.6 Data and Descriptive Statistics

The present study uses the primary data from a household survey conducted in
Kathmandu Valley in 2012. In preparation for conducting the household survey, |
interviewed municipality personnel who informed about the respective municipality’s
existing provisions about of solid waste management. Prior to conducting the final survey,
| also conducted debriefing with volunteer respondents, focus-group discussions with
household representatives, and a pilot survey with randomly sampled households. Such
activities help to review and finalize the survey questionnaire. For example, the focus-
group discussions and personal interviews help to identify the most important
characteristics of the solid waste management service in Kathmandu Valley. Some of the
waste management attributes such as waste collection type and community waste
management program were included based on local residents’ feedback in focus-group
discussions. | also received some important insights about the importance/necessity of
improving the existing solid waste management attributes in debriefings with volunteer
respondents. The step-by-step phases of the survey administration process are presented in
appendix C - table C1. The detail explanation of survey administration, survey protocol

and sampling design is included in appendix C.

The survey was conducted to 1155 households, which represents 96 percent
response rate with the given target sample of 1200, in all five municipalities of Kathmandu
Valley. The number of households in each municipality is selected using the Probability
Proportional to Size (PPS) technique. Wards? in each municipality are randomly selected

% Ward is the smallest administrative unit in Nepal and each municipalities in Kathmandu Valley have different number
of wards.
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and 20 households are identified from each selected wards using the right-hand rule?’.
Then, the enumerator interviewed household representative of 18 years or older. The
sample size of 1200 households produces +2.8% sampling error margin at a 95 percent
confidence interval at the overall sample level (Cochran, 2007). A list of randomly sampled
wards in each municipality is listed in Table B1 (in appendix B). A detailed step-by-step

process of survey administration is given in Table B2.

According to Table 2.2.3, 23.7 percent of the respondents chose status-quo
alternative and the remaining choose either alternative A or B, which represent alternatives
with proposed improvement in the solid waste management service. The total sample of
five municipalities is represented in the pooled model. The pooled sample is divided into
two groups, i.e., core-urban and sub-urban, based on municipality’s location and the status-
guo monthly fee that an average representative resident paid in the municipality. The core-
urban represents sample from Kathmandu, Lalitpur and Kirtipur, and sub-urban represents
sample from remaining two municipalities i.e., Bhaktpur and Thimi. Municipalities
included in core-urban are situated at the core city of Kathmandu Valley on the east
whereas municipalities included in sub-urban are located at the sub-urban area on the west.
On average, the core-urban sample representatives (i.e., residents of Kathmandu, Lalitpur
and Kirtipur municipality) pay positive amount of fee for solid waste management service,
whereas about 87 percent of the sub-urban representatives do not pay any monthly fee.
According to Table 2.3.1, 46.7 percent of core-urban households do not pay any monthly
fee, whereas 87.9 percent of sub-urban households do not pay any monthly fee. Another
distinct feature that distinguish core-urban and sub-urban is the occupation of residents,
population and major occupant of the area. The core urban area, represented by core-urban,
has a lot of business houses, school and college, few industries and highly populated

residential area. The sub-urban area is located at the outskirt of the valley and the

27 The starting points for the "Right-Hand-Rule” are recognizable locations such as schools, crossroads, chautaras,
bazaars etc. At first, interviewers start to walk towards any direction randomly from a starting point counting number of
households at the same time. If it is less than 20, an interviewer will select the first 10 households on the right hand side
of his/her route. If it is 20 to 29 households, an interviewer will select the first household and then select each 3rd
household on the right hand side of the interviewer route until he/she covered 10 households. If it is 30 or more than 30
households, an interviewer will select the first household and then select each 4th household on the right hand side of the
interviewer route until he/she covers 10 households.
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population is much less; it has a lot of farmlands and many people are smallholder farmers,

mainly farming food and cash crops.

Table 2.3.1 represents socio-economic characteristics of the. On average 60
percentage of respondents have education above SLC (tenth grade in Nepalese schooling
system), among which core-urban’s sample has 63 percent and sub-urban’s sample has 52
percent. On average 60 percent respondents own house; about 83 percent of sub-urban’s
respondents and 54 percent of core-urban’s respondents are house owners. About 44
percent of sub-urban respondents and 34 percent of core-urban respondents are business-
holders. The proportion of male and female is about equal in the pooled sample. | use
distance as a spatial variable, which represents the walking distance in minutes from
respondent’s household to the waste collection point. On average people walk 1.12 minutes
to dispose their household waste. People with door-to-door waste collection service are
assumed to have 0 distance to the waste collection point. The survey was conducted with
adults only; a representative respondent is 36 years. The income distribution of respondents
in two groups of municipalities is distinctively different; the average household monthly
income of core-urban respondents is 37,042 rupees whereas sub-urban respondents’

average income is 23,145 rupees?®.

Table 2.3.2 presents the distribution of those respondents’ individual characteristics
who choose status-quo versus non status-quo alternative. In comparison to average
respondents in the pooled sample (presented in Table 2.3.1), people who choose status-quo
alternative are older and richer. As represented in Table 2.3.2, about 54 percent people who
chose status-quo alternative have above SLC (i.e. 10" grade) education, and 63 percent
people who chose non status-quo alternative have above SLC (i.e. 10" grade) education.
People who chose non status-quo alternative have bigger population of more educated,
younger and those living farther from the waste disposal site in comparison to those who
choose status-quo alternative. People who choose status-quo live closer to the waste
collection point, within less than a minute of walking distance (i.e., 0.69 minutes). People
who choose non status-quo live farther, on average in 1.25 minute walking distance from

the waste disposal site. Among people who chose status-quo, 63 percent are house owners,

28 The exchange rate of one US dollar = 98 Nepalese rupees (Source: The central Bank of Nepal, 2012).
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54 percent have education above SLC, and 54 percent do not pay any monthly fee. People
who choose non status-quo have small percentage of house owners and business holders in
comparison to those who choose status-quo. Among people who choose status-quo, about
42 percent, higher than average respondents, are business-holders. The proportion of male

and female is equal.

Table 2.4 presents the descriptive statistics of the existing provisions (i.e., status-
quo levels of the choice sets) of the solid waste management service available in pooled

sample and two groups of municipalities as given below.

A) Waste collection time: Waste collection time attribute has three attributes: scheduled,
unscheduled and no collection. About 12 percent of the respondents have no collection,
among which about 28 percent are sub-urban respondents and 7.8 percent are core-urban
respondents. About 60 percent of the respondents have unscheduled door-to-door waste
collection service. The proportion of scheduled collection is higher in sub-urban
municipalities in comparison to that in core-urban municipalities. About 33 percent of core-
urban respondents and 25 percent of sub-urban respondents have scheduled collection.

B) Community waste management program: About 25 percent households have
community waste management program. Based on the debriefing and pilot survey,
community waste management program is one of the most preferred and important
attributes of solid waste management service.

C) Waste segregation types: There are three waste segregation types i.e., biodegradable,
recyclable and other types of waste. About 59 percent of the respondents do not segregate
waste. About 34 percent of sub-urban respondents and 24 percent of core-urban
respondents segregate 2 types of waste. Three types of segregation is lower in both group
municipalities; about 13 percent of the core-urban and 15 percent of the sub-urban
respondents segregate three types of waste.

D) Waste collection frequency: Waste collection frequency choices range from once a
week to daily collection. On average, the waste is picked up 4 times per week in pooled
sample; core-urban respondents have 3.3 times waste collection per week and sub-urban

respondents have 6.8 times waste collection per week.
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E) Monthly user fee: An average Kathmandu Valley resident pays 56 rupees per month
per household for the waste collection service. Core-urban respondents pay about 71 rupees
per month whereas sub-urban respondents pay 8 rupees per month. Such higher difference
in monthly fee between two groups is due to the fact that about 83 percent of sub-urban

respondents do not pay any monthly fee for waste collection service.

2.7 Results

All the results are represented for pooled sample as well as core-urban and sub-
urban sample. The pooled model represents all the sample, and core-urban and sub-urban
represents the core urban area and sub-urban area, respectively. Table 2.5 represents the
results obtained using the conditional logit model, an important method for confirming the
model specification. The dependent variable is people’s choice among three alternatives
provided in the choice experiment. The independent variables are the attributes of the
respective choice alternative, other socio-economics variables, and the provisions of solid
waste management service in the community. The levels of the attributes are represented
as the categorical variables, keeping one of those levels as the reference category. | do not
include an Alternative Specific Constant (ASC)? as the status-quo alternative is not
necessarily a worst-case scenario and the status-quo levels of the attributes are
heterogeneously distributed among households. Therefore, the ASC in this study captures
the heterogeneous distribution of attributes rather than people’s preference for the constant

status-quo level as usually seen.

According to Table 2.5, respondents derive utility from most of the attributes except
for monthly fee and three types of waste segregation. People prefer scheduled and
unscheduled collection service in comparison to no collection. People find disutility in

segregating 3 types of waste in comparison to no segregation; however, people prefer to

23 ASC would be equal 1 if status-quo alternative is chosen and 0 otherwise. Usually the status-quo alternative is constant
over the sample and it represents the least improved alternative with lowest level of attributes. . For example, a public
good (for example, attributes of a lake) can have a constant level of the status-quo alternative among the entire sample.
In this study, because of heterogeneous distribution of attributes at the status-quo level, the ASC does not compare
people’s preference for change in solid waste management service in comparison to the existing service represented by
status-quo levels, and it is the reason ASC is not included.
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segregate two types of waste in comparison to none. People always prefer more frequent
waste collection and having a community waste management program. If we compare two
groups of municipalities, preferences for most of the attributes are similar except for waste
segregation. Respondents in sub-urban area (sub-urban respondents) prefer to segregate 2

types of waste whereas core-urban respondents do not prefer to segregate any waste.

In Table 2.6, I interact some of the waste management attribute levels with an
individual’s characteristics such as age and education, and spatial characteristics such as
distance from respondent’s house to the waste collection point. The sign and significance
of the variables remains the same in the base and interaction model. According to Table
2.6, older individuals do not prefer community waste management program. This estimate
is also established by the fact that older individuals choose status-quo alternative as
presented in Table 2.3.2. When the distance from an individual’s house to the waste
collection point is 1 and half minute, with increasing distance people prefer more frequent
collection. However, when distance is more than 5.35 minutes (as represented by average
value of the ‘distance square’ variable), people prefer less frequent collection. People’s
preference and WTP for frequency is further discussed later in this section. When the
distance from an individual’s household to the waste collection point increases, people
prefer scheduled collection in comparison to unscheduled and no collection. With
increasing distance from their household to the waste collection point, people are willing
to accept less frequent collection give the waste is collected in a pre-informed schedule i.e.,
they have scheduled collection service. Such estimates signify that people are willing to
trade-off scheduled collection with frequency of collection. As a policy implication,
municipalities can optimize the waste management budget by increasing scheduled
collection and decreasing the frequency of waste pickup. Based on Likelihood Ratio Test,

interaction terms are found to have significant impact°.

0 The Log-likelihood ratio test between pooled model of Base model (from Table 2.5) and pooled model from interaction
model ( from Table 2.6):

LR = —2(InLg — InLy) = —2((-4131.2) — (—4077.7)) = —2(-53.5) = 107

Chi-square computed for 7 degree of freedom and 5% significance level = 14.067. Greene (2003)
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Having robustness estimates in base and interaction model, the conditional logit
model confirms the model specification. Conditional logit model assumes that the
independence from irrelevant alternatives (11A) property holds for the model, which means
people’s choice probability for an alternative is independent of the availability of other
choice alternatives that are not chosen. To test for 11A property | used Hausman test, which
compares full model with all the alternatives and restricted model with one of the
alternatives dropped. Given in Table 2.7, the 1A property does not hold according to the
chi-square statistics of the Hausman test. . When one of the alternatives is dropped, the chi-
square values are higher than that of the chi-square for 7 degree of freedom at 5%
significance level. Therefore, Hausman test for 1A property proves that the data violates
the 11A assumption. Conditional logit model assumes that I1A property holds and it is not
an appropriate method for the given data. The conditional logit model assumes all the
individuals have homogeneous preference, which is not a realistic assumption. As an
alternative, 1 use mixed logit model, which relaxes all three assumption of the conditional
logit model. According to Table 2.8, the sign and significance of the estimated attributes
and other interaction variables in the mixed logit model are consistent with the estimates
of the conditional logit model. The estimates of the mixed logit model are robust with

conditional logit model’s result.

Table 2.8 represents the coefficients of the mixed logit base model. In mixed logit
model, all the attributes except monthly fee is allowed to vary randomly. The distribution
of the monthly fee is kept fixed. According to Table 2.8, the standard deviations of all the
random parameters are significant except unscheduled collection. It means that all the
attributes except unscheduled waste collection are heterogeneously distributed among
respondents. According to the sign and significance of the coefficients, core-urban
respondents significantly dislike three types of waste segregation but it did not have
significant impact of sub-urban respondents’ choice. Sub-urban respondents rather
significantly prefer segregating two types of waste. Therefore, the spatial heterogeneity

between two groups of municipalities exists for their preference to segregate the waste.

Table 2.9 represents the mixed logit model that includes interaction variables along

with the variables in the base model. Interaction variables with the distance (walking
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distance from household to the waste disposal site) allow us to estimate the distance-decay
effect. According to the distance-decay effect, when the distance to the non-market good
increases people’s WTP for that good decreases. Both in the conditional and mixed logit
model distances are interacted with two solid waste management attributes — waste
collection frequency and scheduled collection type. Four variables are generated by
interacting distance with frequency, scheduled collection, and both frequency and
scheduled collection together. Those variables are: freq_distance, freq_distancesq,
distance_sch, and dist_sch_freq. An average representative household is located at 1 and
half minute walking distance from the waste collection point. According to the significantly
positive distance_freq variable, when the walking distance to waste collection point
increases (i.e., farther than 1 and half minute) people prefer more frequent collection
service. The freq_distancesq variable is significantly negative, which means when the
waste collection point is farther or equal to 6 minutes of walking distance (mean value of
distance square variable), people dislike frequent waste collection service. Variable
distance_sch is positively significant, which means when the distance to waste collection
point increases, people prefer scheduled collection. The variable dist sch freq is
significantly negative, which means when the scheduled collection is available, with
increasing distance people prefer less frequent collection. This variable provides an
important characteristic of individuals that they are willing to trade-of scheduled collection
and frequency. This finding provides a significant input for policy implication for
municipalities to optimize the use of resource by considering people’s trade of between

scheduled collection and frequency.

The dummy variables for community waste management program and scheduled
collection service are interacted with age variable, and those interaction variables are
comm_age and scheduled_age. For the pooled sample both of those variables are
significantly negative, which represent that on average older people do not prefer scheduled
collection and community waste management program. The effect of both of those
variables are different in core urban and sub-urban areas represented by core-urban and
sub-urban, respectively. For example, older people in core-urban municipalities
significantly dislike scheduled collection and community waste management program,

whereas older people in sub-urban have insignificant effect of those variables. The other
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interaction variable, between community waste management program and above SLC (10%
grade in Nepali education system) education level is comm_aboveSLC and its effect is
significantly positive for core-urban and insignificant for pooled sample and sub-urban
sample. In core urban area, represented by core-urban sample, respondents with above SLC
education prefer community waste management program and it represents that more
educated people have public awareness and knowledge towards the benefit of community

involvement for better waste management service.

In addition to the spatial heterogeneity identified from distance-decay effect, | used
log-likelihood ratio test between pooled sample and core-urban and sub-urban samples.
Log-likelihood ratio test compares the log-likelihood of the unrestricted (i.e., pooled) and
restricted (i.e., two disaggregated) models respectively. As given in Table 2.10, when |
keep the monthly fee variable’s distribution fixed, the log likelihood ratio test accept the
null hypothesis and we do not have significant difference between pooled sample and two
group samples. The spatial heterogeneity is explained with distance variables only but the
segregation of core urban and sub-urban area does not seem to be significantly
heterogeneous. On the other hand, the mixed logit model with all the variables including
monthly fee randomly distributed rejects the log-likelihood ratio test. This model further
proves the spatial heterogeneity exists in monthly fee in the data. According to Table 2.10-
B, the chi-square value of the log-likelihood ratio test rejects the null hypothesis and
confirms that the pooled model and two dis-aggregated models (i.e., core-urban and sub-

urban) are significantly different®!.

The coefficients of logit model cannot be interpreted as that of linear regression
model because of the logistic distribution. Therefore, I interpreted the sign and significance
of those variables in earlier part. Now, people’s preference for solid waste management
attributes is estimated through their MWTP for the attributes. Table 2.11 presents the

MWTP for solid waste management attributes using conditional logit model and the Delta

31 The Log-likelihood ratio test between pooled model and two dis-aggregated model is:
LR = —2(InLg — InLy) = —2((—3567.913) — (—2792.207 — 761.706)) = —2(—3567.913 + 3553.913) = 28

Greene (2003)
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Your and your family’s health

Now, | would like to ask you some health related questions. (0 to 18 years is called
child and above 18 years are called adult.)

40 During the last 30 days, how many times did you and/or your family member get
sick with the following disease?

Got sick Did not get | Number of | Number of
sick Sick sick adults
children

Diarrhea/ Dysentery | 1 2
Jundice 1 2
Typhoid fever 1 2
Dust allergy 1 2
Nausea, itchy eyes, |1 2
headache

Respiratory infection | 1 2

41 A. Due to the above mentioned disease, how many days did you miss work or
school in last 30 days?

Days of school Days of work Days of personal
missed missed work missed
Total days
Not applicable 99 99 99

42 B. How much did you spend for the treatment of above mentioned disease?

42 What is the source of your drinking water?

Sources

Municipality piped water 1

Purchased bottled water

Tanker or truck water

Well

Tube well

| O B O WODN

Spring water

175



Boring 7

Dug well 8

43 How do you like the color, smell and taste of your drinking water? (read aloud)

Very bad Bad Okey Good Very good
Water taste | 1 2 3 4 5
Water color | 1 2 3 4 5
Water smell | 1 2 3 4 5

44 How safe do you think is your drinking water?

Very dirty Somewhat dirty | Okey Clean Very clean

1 2 3 4 5

45 Which of the following water treatment method do you use to treat your drinking
water?

Yes No

Filter water 1 2
Boil water 1 2
use water purifying 1 2
chemical
Use water purifying 1 2
machine
Other............ 1 2

1 2

Socio-economic and demographic information

46 In your household, which member of the household usually takes the responsibility
of collecting, processing (if you do) and disposing the household waste?

Anyone in the household 1
Household head 2
Female other than household head 3
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Male other than household head 4

Servant or maid 5
47 Do you have kitchen garden?

Yes 1 No
48 What is your completed age?..........ccccveveneee. years

49 What is your marital status?

Never married......... 1
Married.................. 2
Divorced............... 3
Separated............... 4
Widow/widower...... 5
Live-in relationship.......... 6
50 Number of members in your household (currently living in the household)
Number of children 0-5 years
6-18 years

Number of adults
(Older than 18 years)

Number of adult with earning

51 Does your household own any of the following items? (index for wealth and

52

income)

ltem

Yes

No

How many?

Radio/Tape/CD player

Bicycle

Motorcycle/scooter

Fans

Television/deck

Telephone set/cordless phone/mobile phone/pager

Sewing machine

Camera (still/movie)

Motor car, etc

Refrigerator or freezer

Washing machine

Computer/printer

I e R R

NININININININDININDINDININ

What is your educational qualification?

Less than SLC (keep number of completed years) | ...................

SLC 10

11 class complete 11
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12 class complete 12
BA complete 13
MA complete 14
Vocational training 15
Can’t read and write 16
Can read and write 17

53 Describe your occupation based on the following major work divisions.
1. Education (school, institute, university, tuition center)
2. Government administration (administration, Beaurocratic, corporation,

politics)

Health(Doctor, nurse, midwife, pharmacist, therapist)

Information technology

Business

Employment(salary)

Daily Labor

Unemployed (looking for job)

. Housewife

10. Student

11. Others (Please specify)......

©ooN Ok~ W

54 Does anyone in your family involved in health related occupation?
| Yes (1 | No |2

55 Do you own or rent your current residence?

56 How long have you lived in Kathmandu?
A. Less than 5 years
B. 5to 10 years (go to question 58)
C. 11 to 20 years (go to question 58)
D. More than 20 years (go to question 58)

57 If you have been migrated to Kathmandu within the past 5 years, what was the
reason of migration?
A. Employment opportunity
B. Business opportunity
C. Education opportunity
D. Migrated from foreign country
E. Migrated from other district
F. Other reason, Please specify..........

58 What is the total monthly expenditure of your household?
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Food expenditureonly | ... rupees

Total expenditure | ... rupees

59 Range of household income (monthly in NRs)
Total income of household per year.................

If you are not sure about the exact annual income please choose the range of income
level from the following choices.
Less than 5,000
5,001-10,000
10,001-20,000
20,001-30,000
30,001-40,000
40,001-50,000
50,001-60,000
60,001-70,000
9. 70,001-90,000
10. More than 100,000
11. Do not know
12. Refused
60 In your opinion, what are the three important things to improve existing solid
waste management system?
1)
2)
3)

NG~ WNE

The End!
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Choice experiment
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~

FIATHE FX A | ETABT RIERAAT HALITAG el T AU FETA APT oAl 7% el IT ThH A1
T, | JUTge I AUHT YATHT AR HiEHATaTT FaT ek ATea (67 T g I, | Adel G Ao AT
TATEH BT ATFETAT TAT @bl I F@TS@r THar |

Q20. TUEFN ARARS ATHAT BIER IS ATIT AGATART Hd b (O 575 7 &

Q21. TUE ATHAT SAAB KER IoIS YATAE FAF AL EAES 7

AT FATE

el HEATHT JI=d

fsb

&lE ATATAT F=

E e I B

1

2

3

4

5
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qo Tt W) RERAT FFYT 941 AN 79 7
HIATAIEIRAE A1 : TETTNAE Tofld FATTT TTET ATAFIET 2GIIe ST~iaral el |

o AIZATS BTl BIERTAT T Fa7 GHA Y 3 F1 Ya12% Hel TIeT a1 g (4g7s | 8¢ JaEs
ST iU FRrEeeR fafa=T AT e A g | i A e Jaee g PR 9T Saera dar
A, B et qar C . A1 3 IaTes Tell qUrgdre Tadw=T A q<hT a1 A &l | qUTgars Telehl Jar a9

THT G T BT BIEREAT AALATIT JaT o T g8 | A8 JIEArs & qf Far 79 u¥d 94 917 faua

foe FaTe® WelHT AT AHT FAT A &l | TG YAT F AT ATRHAT AT AT @bl I F@rsia

e ETAT fepeebl TSt TSR] JATHT AT AgwTaTeT JaT ek TS ATEqad (e o g7 I |

FIERAT AT Ja1 A | PIERAT AAATT JAT | SR BIORAA
1 B FFEIA AT
C
HIER ISEA IHT | ¥R AT BIER IS, R AT e ISTSH, | BTl e
TAF T JAT EAHT TAGF T JAT EAAT
- -
AT RIERASAT FwaTwdT AT RIERASAT TwawdT TR aedT
RIER qehad T T AT | BIER Fbeld T T
YIS BIERAAT | . ez FRTee st N
T T AT THATS R et ¥
FRATE! T FTUFHH gX THATE HRATE T HTEHH
il
TATAT BT TEF S
FATHT AT e AT q TIF ETAHT ATEIT
HRR ISEA ? !
N N a7 @TTdl BER FaATIA- | BTAH T
TUTSH Ol BIER | BIER  AGaaTSd 2 Pl T Fore @
TS AR I HIER
Iq HigATary Jar % 900 99 e T 0 99 ek ETAhT a7
ek
Q22A. =ty feusr Taedr &1 441 A1 g5 ¢ SA
o  TRERET AT a1 A
o WERHAT FRAI a1 B
NN N
o EIAHI ®IERHHAT awamay ¥ar C
Q22.1 qurger W@ AR YA & % FT AF G AT a1 Ao qwH 2 MA
TR IS THY 1
ITHETATF RIERHAT G FIAHH 2
AT Hiq 92k HIER IS 7 3
qUTSH BT RN FEATIH AT 4
a9 AlEATET AT e 5
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Q23A. AfaeT JeTAT TUTS FaT AT qUTs ATH Hidehl ATeAT AU AT A5 TUH & ?

a% E?%T'FIWTQT Y ~ oo ST oVl o
P . fo | Bfe Ammm A=A ffy=ra
1 2 3 4 5
FER AT a9 Qa1 | BIERAA] AIEAGT 991 | BTl BleRA=T
2 A B LA qar
C
o TAEE BIER I3, TR TATAE BIER ISS,
®IER IOG AT | AMFTHN AR TAT THIAT TAGF AR AT GHAAT | BT ARAT
I3 I3
ATTHT BIRITHAT Tl STHT IR HT HH;FET'
ST @I, ST <Ieh] N m, T?::l;r?
YEETA® RERAT | BER Feberrl T T STl iwﬁﬁqﬁg\‘r{ .
i NN N ﬁ ? QT@‘\T ST thiedddlg gldchl Y]
T IE AT FRATET T e X <
« e THATE FRATET T
S W' @-
WE m AT 3 ICHh AT 9 9k ETTeh! ST
NN .. | 99 @@ wER
AIEH BB BlER | 33 ‘:‘JI:*I FER FaATI: e I
G 2 ol e T 9 ®ER
Tli_ﬁig”'ilw ¥ R0 99 ek ¥ 40 97 ek HEEIREEII
Q22B. =iy fausT aae@r &4 Fa1 i1 g8 ¢ SA
o  WERHAT FFgEaT Jar A
o WIERHW e ¥ar B
o ETH hlERHAAr geqad a1 C
Q22.1 qurger W@ AR JATHT & % FT AF G AT a1 Ao qwH 2 MA
HER IS T 1
ATETAE RIERHET eI FTIHH 2
EATHT T Ydb RIER IS 7 3
TAUTEHT BT TIER GEATIT YT 4
9 AlEATaNT qa1 qob 5
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Q23B. sifaeaT JeAT qUIEd FaT ASET qITs ATH Hidh! (MEAT HU AT A5 TTHT 2 ?

=
PN FET |EATAT AfAR=T fob | g Ao W= | &R fafesd
1 2 3 4 5
3 BIER FeT e Jar A FIERAAT e da1 B BTl
RIERAT
eI AT
C
®ER IBET 9T T TAEE BlER I5T3, TR IATEE BIER I3, ETeTeRT STaeT
TR AR TAT THIAT ISS | TAAH IR TIT THIAT 35154
ARETAF RIERHT STAHT RIERHAT qFaed] STAHT RIERHAT TFad] T SaedT
AT FAHA SHAAAT &, DT RlER ST &, AR RlER
FHAT T T TITATET RIER qFAT T T FATATA RIER
HTeAdTs [AIRTHET e ¥ Tl RTeA g MR T T &l
TAATE FRATE! T HAFHH g | TATS HRATET T HUAHH
g
TR H(T TeF BlER gFearer AT faq FATHT 3 TaH ETeTehT e
ISEA 7
FUTER BB BIER TT TS BER GEATST: Hed TFEATS FTAH] FaET
FaarsT afe ¥ qHET BER
qq HigATarr ¥47 e ¥ 90 99 9Tk ¥ Y0 g7 [k HEEIR eI

Q22C. wfy faust daedr &7 ¥a1 71 575 ¢ SA

N N

K N
® BIERHAT I 941 A

o WERH FawaT ¥ar B

LN

o EAH RIERHAT aerad ar C

Q22.1 qureer qE@R STl JSATHT F & T AT IR AT Ja1 I quat &7 MA

®ER IS A

ATETAE RIERHET €I FTaHH
FATHT Hiq qeF HIER IS 7
TUTSH BT HIER GEATS AR
9 AlEATaNT Ja1 qob

OB WNF

oY

Q23C. faear g1 qUIE FaT ISaT TUTS ATH il (MHId TR a1 TS TUHT 2T 7

g At | HEr HrETAT At &g 7T M v At

(g

A
1 2 4 5
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B! BIEAAT
4 A B
BIER AT AT a7 RIERAAT Fawq A4 B
RN NN N SN ENIEN N
UYL ATIIE |RIE I3, YT ATITE Bl IS8, >
FIMFTHT TR TIT THIAT ISSH | TG aR TN GHIA 53137
e SAEAAT I, SATRIBT RIER AT &, IAD! RIER
Akl ; FHAT T T TATATE BER FHAT T T TITATE FER
SN HTATS (RN @ T AT | Rleddlg MR e T =l
THATg FRATEN TH FAHA §H | TATg HRATR! T HEHA T84
; : Tﬁ:r EF PR | e § e FeATAT AT fa T HEEIR eI
NN s o~ | TAT @TEH BER geArsH-
[efehl thiglX gr3d. &led . N N
TR T HIEN 33 A PIER eATaT: Tl wHied R&eed 79 e T a=r HEEIR eI
e AR 7 TRfET BIER 2
9 HigA@Rl 441 (e | T YO 97 A % 90 99 eF ETeAhl TaET
Q22D. w1y fausT daedr &7 ¥a1 71 575 ¢ SA
NN N
® RIERHAT I 471 A
® WERHAT FRAIT a1 B
SN N
o IRl RIGRHAT T 47 C
Q22.1 quTes WE¥ ASTHT JATHT F & FXT AT U AT o o AU 2 MA
HER IBSH THT 1
TIETATF BIRRHAT SAaEATTH FIHH 2
FATHT Hiq 92k HIER IS 7 3
qUTERT BB BIBR GaaAT3 Al 4
g9 AfgAranT dar ek 5
Q23D. wfaear JeHT qUIE FaT ISqT TUTS ATH el ATT=ra U Far A qUH & ?
oY wfafrera | % qmrar afafiea fob | fe wmEmaT MM & fAf=ra
1 2 3 4 5
Q24 .Furset Aferedr T FaT AsAH AN T (SUHT FEEA Fiaehl Aecaqu AHET deal ?
afq &9 afer wfer . Sk
Hecaqul HEaql TEATIT
quTE ATdeA! JeH a1 AT HA THIAAT BleR 1 > 3 4
FSGA T F Fiadl Hea Ul ot 7
YIS AfeTeedT FIwehT FaT I5aT JTHETATS BIERAT
ACATIT FTAHHA G BN FgT T FHA Fehl 1 2 3 4
Tecqur foar 7
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Q25.

Q26.

Q27.

Q28.

qITS Afereet] TYFHT AaT ASET EATHT Bid IH 1 ) 3 4
HIER ISP W FIM Fidl Hecd ol (927 ?

qUIST ATl T FaT JoaT qUTEERT BRFT BIER
FATSA T FH Hicepl Aecaqul foar 7

TATSA Aol TE-TehT FaT Jroel 99 HigATary Jar
P FA AT T F FHAS! Hecdqol 2T 7

(eretept Far C ATehT B A Hied) sAfereed] TOAT TUTSe FUTRUHT e @& A T B ) =1 g1

grerehl a1 C ASTHAl, TTHPT BRI o (9T ?

HigwTaTe FaT ek GY TUEHA

FATRURT SHAATIIT [T THTHT

YRR (TEHATINRT BTH Tl

T FETATS At HUeplA

B WIN|F

FTATERY T T a4 e

JuTgel Hieed ATATARVT GRET TP FIAHH (T TR TIH, ATHTAS HelT, WY T8, qSF -
ITell, TSF ATCH, TXARTS HAFH )ATTEHT AN fTqaweH 5 7

= | 1 Jw=m | 2 |

~

F qUE o1 JUIGH TRARHT FET BIERHAAT AL TAT ATATEARV GREAT TEA(e FEATHT IGAETHT
FH TR EAATH G 7

= [ 1 Jw [ 2 |

F qUS Hleed T [GUHT FEEHT ATNE a1 Tg T+ a7 &1 el g 7 read aloud

RSCERARCIIY

STATHTET IR WTed AgH (MaHH! AT

TATHATET BIER el T TUT aTdTaRuTHT 9o THTeehl a1eHT

TATEE T TN ST 9T ATdATaRUHT T AT R STeHT

TRIERE! 7 JANT, HFIE fafe q9r 9 Hecadl areH

RRRPP|g
NN NN g

Q29.

FE TS GAAT FAieg IS ATHRAT BlER el (q1d Tae] ATHT 42T 7

7zt [ 1 JaEw [ 2|
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Q30. & qUEH HT T fAUHT FRETET FH(Id AR HEAEE G 7

3 oTET BT
TXARTS TAT ATATER0T qReqT Feareg 1 3
T | FAT AT AT HARAAH HTAFH FHied 1 3

Q31. & quEe ATFHAT IAHT “F&T BIER Fled AT B, AlE FBIER AT AEMT dRg - A ale e
HUH B 7
E [ 1 [&m | 2 |
Q32. quEa! fa=mar a« fausr Aed T T BRRAE 7 TAN T 77 GE 9189 Hesy read
aloud
RELE2) 1 2 3
CATE el Hleet 1 2 3
®IER G 1 2 3
fegrepT dree 1 2 3

Q33. T« fausr 9ATEes T TUE FAH GEAT gAES, ¢ 4 SMg L FHHT AT TR | Q TS TaaE
Yeud G T vy 91 L T O GeHd g A= a3 T & o J9 JIHT UATS Il S A
9 A |
T afaste | fob | Fer &
qEHa g7 | FEHd FEwd | gewd
2
1.5RFT FER GEATST AH dAA=] [adh aNal ¥ 1 2 3 4 5
Whevhiadl #TH &
2. BER FIATST FEA 4¢ 0T @I+, 1 2 3 4 5
3.5 SR RIER GIATR HATE 67 BIEal &7 1 2 3 4 5
4.7 T OXHT RIER TUT T RTeR e 6T 6T HEd 1 2 3 5
)
5. 537 g, qivar ¥ fgfdes T a1 erdiier Jarqre 1 2 3 4 5
6. 57 fgHebeed TATITET RER 99 = T ¥ | 1 2 3 4 5
aft g wfdq
7. IURE BERAT AT (BT, HET, H Afed I8 1 2 3 4 5
AT AHT HeATS P e
8. ®IER FeATSH qdT IF YANT T fF TTH A= HA 1 2 3 4 5
ST haT &
9. TRUTAIHTA &THT ANREFEEA STATHATAT R TR 1 2 3 4 5
A =T8T
10. 37 T qHT AT A FAA &l 1 2 3 4 5
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11. afs ®ER FEATST g FqwT qiel fad & 99 7 &Y 1 2 3 4 5 6

12. 9% ¥ H ATHAI OB BlER AH HI 6o, 1 2 3 4 5 6
13. STATATET qUTRURT RIERS R B AR Tl e, 1 2 3 4 5 6

AT I HeATs foreal arg,

Q34. &« qUEH TRUNAF ERITAN BRRATs FHRE T9 Tl HIAl FFiee faqes faaro WRes
FXT TUTSATS ITeT G 7

kK |1 & 2 |

Q35. qurEd F @Al FHRE T ATSTRT TANT T TUHT 5 o ST 7

E 1 (go to Q37)
Bl 2

Q36. afs I 9 qUIE FEE T ATl fobt TR &6, 7

K |1 s 2 |

Q37. FISHTST ITHHIH! ATATART HEATATS ATATARYT FEA( FTAATAT SIS ATHITAE TRATAT ZHTE
AT TN FXT TGS ATET B, 7

= [ 1 Js= | 2 |

Q38. TUET Fewd FISHTST HETARANAHTA FATTH hIER Hell GRaRTs qware fa off #esw argr
FTSHIST a1 Al Th TH H1 ®IER Hell q¥aied F1d5H HaHl &1 a1 g+ 941 Read aloud

e o | G | | T
o [ adm | Wl | T i
fe it @riwn arr #rEarst 1 2 3 ) c
AT TF TH %1 BERHAT XHTS
Tvafed FEH Fad! & a1 g T4 1 2 3 4 5

Q39. T RHIfeTeTer BTAT AU [T RIS FABHER! AT Gl AT AT T fele] TR 3 7

T AT o] STt
3 1 1
Eal 2 2
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TRAT TIT IRARET @

o9 TATS TAT TUGH] TRARH] T TALATH AHAT Fel YYAes dled aTaTg, 7

qRER FERETHT O TGN {6 A FFAH IAX ATs Todll X |l T AAS! A% T A~ TOFeg, |

Q40. Tuer 30 fedaT, qUE a1 TUEH TRARE! Flel GEE qd [GUHT IFTATS [oRTHT I 747 7
Read aloud
P P feredt qvepr | fererdy aeemr
W Sror ) A
e e
HTST/aTeT 1 2 |
EECIE 1 2 | e
CAEEAEES 1 2 | |
gaArdTe AT g Tesil 1 2 || e,
ATHATE ATS, T AR, AET (AT, TSP T&T 1 2 | s
YA Gt qHEEs (S W, A e 1 5
B e T e s

QA41A. wify fausr IeTewet HROT, AR TUHT 30 fadHT, F(q fad AT HTH, T a1 AR HH e

AT ¢ (FTH AT TS B[EA AIH AE O T

T GIed! fad Y TSHT a7 TR HTHAT 1T THT o
Hﬁqa ............... e | fer | e
RGN
AR g 99 99 99

QA42B. ATdre! INTHT ITARHT AN TITGHT TARS H(q @= T IAT ?

Q42.  FurEw e frgw W e G @ A 7

qies

HETAIRITAThTh! Tkl Tl

fFeTepT STEeTehT TR & ST Ol

IATSHY AT THAT ATTHT T

SARHT qTHT

TFART I qH0

FRAT TR qTAT

FHATEHT qATHI

O INOOTBRIWIN|F-
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Q43. TUEHN TREHN @R T@ME, T T T qarears wr arvs, ¢ read aloud

9 TR R fo T
T @Me 1 2 3 4 5
RIGIEIESS 1 2 3 4 5
ATl T 1 2 3 4 5
Q44. TUEH! BRHN GHIHT TUEATS Hah HAAF ATG, 7
&R BER afqafa ®ER fo ikal Eadkal
1 2 3 4 5

Q45. qUE ATRAT TXHT @HIHTATS THT TH T (GUHT FA HA fafaes TN T &7 7
read aloud

qrrerTs fthee? T

qTHTeATS IHT

AT T T BHTD Bled ( ST&d @ aredre a1 39 )

R g

qUT AR TATE T AT (T - IIETE )

N[N R | B

aTiiep, | QT 7 [T ST

a9 | qUIEH! SRANAR FHEted AT, ATAINTE TAT 7 AT SR (o AT, |

Q46. TIEFN TRAT YASET IRARH & TG BIRR TFAT I 9T Fled HH T67s, 7

qRERAT ST 9 g
B

ERHAT AEHd ASHS AT
TR ATedbehl AN AT
FH T ATH

OB WIN[F

Q47. % TUEHN URAT AR ATAT FLATART (TR 1) G 7

= 1 1 [ 2

Q48. TUEH T T HIA T4 7 ..o FIHAT AR |

Q49. qurger JaTted AT F & 7

Afqated 1 AT TUHT 3 | fagar/fasz

Pt 2 | ot 4 |« T @ P 3
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Q50. TUTEHT TRAT T ARATHT GIHT @ T T T ST F( TAT TRARES TAETS 7 oo, STEAT

Q51.

Q52. qurEen diferer AFTAT FT &7 7 (AT  FeT AT THATE § B THEE,R FaAT AT THATE R, LA
I THATE ¥ FTE T ¥ G AR B TS AR 1)

qiER e |

HEY SATHI TG ¥ TY FHY AP ToeAT8eh Gl

% 99 TG 95 99 IHT YFHHT d=AIeshl el

95 o9 T HITIHET HIfTagah] J&i

ST URER ST Hed FHTIT HIAHE] T

TSl BRAT T[40 ST & % G T B a1 S, AT AATRGT84 7

QTS g | & :_E JHHATES 8 a7 :_S
Year aw, 4. fe. =R 1 2 |  fag #efe 1 2 |
qATTHA 1 2 |, FATHT 1 2 |
HIeATEHd, That 1 2 | AT R 1 2 |
AT AT qar 1 2 | fst 1 2 |
ek ar fa o 1 2 | CIEIERCRIE 1 2 |
AR a7 HraTSd BT 1 2 | FHaX AT e 1 2 |

T, Uo7 AT 10
99 HET I 11
9R e I 12
fa.o. o 13
TH.U 99 14
ATTHEAF ATATH (GATST).....ooooe 15
9T e qATIH 16
TG ofed I TS 17

Qb53. TUEHN TN F & ¢ A [GUHT A [HAHFT FHEEH] ATSHISH ATAHT ATHRAT Te0T ISR 7

foreqr wreafer Tom (FoRe FTI, TREAE, AAHHIE, AT Fea¥ 1
TIHT JAEA FHI(=g G (TATEA, BT, TS, FEIT A7) 2
e Feated Jo (SR SAR, A9, A, AHT ATET ) 3
TEAAT TAT FeaR grata qeated 4
TR T 5
GlEal 6
HEEIERIE 7
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Q54.

Q55.

Q56.

Q57.
g7

SRS a7 17 @rog 8
et 9
feramdt 10
T T GATSTEIT oo 11

JuTgeh! TRARHT FET TG TTE JATET qratedd JOHT FERT gHers ! S : g4ax, 74, ¥4,
ATHT AT |
Ea [ 1 [#m 2 ]

quTS Afeel ATARTEHT T ATSTHT (oI qTHT & a7 AR ¥ & 7

ATSTHT feuet =¥ 1
TR Y 2

qUTE FISHISTHT T AUHT Hiq T FAT 7

Y FY AT FH 1

Y q9 I@r 90 avel fa=ra 2 (go to Q58)
99 a9 T@I R0 TSI fq=rT 3 (go to Q58)
0 I e 87 AT 4 (go to Q58)

afs qug favra ¥ o FerAT FTSHISTHT o= aTE WY AT TUHT &1 9 JE G ATSIHN BRI F

AR ATEA TaT
SEFTA THHT AT
RTEATeRT STl el
a7 feTedtrare ae

OO WIN|F

Qb58. quTEHT gfvarFr ATATETT HITAF @ Hq &7 7

Q59.

GHETAT AT & @ B
ST @ B

qUTEHT IRARET ATAT@TAT HITGE ATRTHT H(T 8w ! ATRTHT TATIET IRARE T EIgEA HHTIA
TR SATSY AR |
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~ ~ o ~ n o o
J{q qUTES ATHFAT TRAREB] ATEE AFRAT A FFTATA 9, T [GUHT ATETAH] GHEATE ATRAT

= S

o ¥ (a¥ o
QIRATR] HIIHP ATHTAT Toiald

N

¥ Y000 W HH

¥ 4,009 I@T 90,000 IIH
% 40,009 T@I 30,000 JFTH
¥ 30,009 TEI 30,000 T
¥ 30,009 TG[ ¥0,000 qFY
¥ ¥0,009 TGl 40,000 H
¥ 40,009 TG[ §0,000 T
¥ %0,009 TG 90,000 TFY
¥ 90,009 TEI 40,000 YFY
¥ 9,00,000 9T Tl

oaTET B

TR FATST THTH

OO (N[OOI (W|IN|F-

=
o

|
|

[EEN
N

Q60. qurgeT fT=mHT BTAH! RIERHEAT HELITITH IR T I 3 HEd U FRIEs & F g7
1)
2)
3)

FEA[THRT AN g=IaTe
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