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Abstract

Despite significant evidence of environmental and health risks, disposal of Municipal Solid Waste in

open dumpsites continues in many developing economies. The lack of credible estimates of damages from

open dumpsites is a major reason for their continued use. This paper estimates the disamenity damages

imposed by open dumpsites using hedonic regression methods and a novel data set collected in Colombo,

Sri Lanka. We find that property values increase by 10% for every additional 100 meters of distance to

an open dumpsite, and thus provide the first credible estimate of costs imposed by open dumping in a

developing country.
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1 Introduction

Populations in developed economies may not give much thought to trash disposal, but in much of the

world, the means of municipal solid waste disposal has major implications for local populations and envi-

ronmental health. The most common mode of solid waste disposal in many emerging economies remains

the open dumpsite in which solid waste is consolidated and then simply piled. This approach to solid waste

management hinders local economic development and contributes to socio-economic inequities, which are

already common in today’s burgeoning economies (Atkinson and Morelli, 2014). In this paper, we take

the first steps to quantifying the externalities of open dumpsites through an examination of property val-

ues in an area surrounding the Meethotamulla Dumpsite, a large open dumpsite in Colombo, Sri Lanka.

We find that the valuations of residential properties within one kilometer of the dumpsite are significantly

discounted relative to comparable properties situated further from the site. The negative amenity value

of the dumpsite directly reduces local wealth, and because such dumpsites are often sited in already-

disadvantaged communities, exacerbates inequality along pre-existing socio-economic lines.

The way municipal solid waste (hereafter: MSW) is collected, handled, stored, and disposed of can pose

risks to the environment and public health (Zurbrugg, 2002; Marshall and Farahbakhsh, 2013). In areas of

concentrated human activity, such as urban centers, appropriate solid waste management approaches are of

utmost importance for the provision of safe and healthy living conditions for local populations (Zurbrugg,

2002; Marshall and Farahbakhsh, 2013). Given the centrality of healthy and dynamic populations in driving

economic development, the question of how municipalities manage their solid waste warrants far more

attention and investment (Schultz, 1961; Nelson and Phelps, 1966; Romer, 1986).

As urban populations have ballooned in many developing countries, MSW has often been dealt with

on an ad hoc basis, especially in unsanctioned developments that receive few public services (Visvanathan

et al., 2005). In other places, policy makers have defaulted to MSW management approaches that are ex-

pedient and low-cost in the short-term (Shekdar, 2009). In either case, open dumping is most often the

method of MSW disposal in common use in much of the developing world, though the long-term impacts

of such approaches are left unaccounted for (Kaza et al., 2018).

The global urban population will reach 4.3 billion people in 2025, at which time, the average urban

resident is expected to produce 1.42kg of MSW per day (Mian et al., 2017). Some sixty percent of the

world’s population lives in Asia. Fully half of these individuals reside in cities, and this share is expected

to continue growing (Cohen, 2004). While the share of urban dwellers that reside in slums has been falling

globally in recent decades, it is still estimated that some 40% of urban residents in South Asia reside in

slums, and many more continue to rely on approaches to MSW disposal established in prior eras (World
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Bank, n.d.). The World Bank notes that 93% of solid waste in low-income countries is disposed of via open

dumping in either sanctioned or unsanctioned sites (Kaza et al., 2018). The comparable number for high-

income countries is 2%, indicating that the safe and healthy disposal of MSW is a dimension across which

stark socio-economic inequalities exist between countries (Kaza et al., 2018).

As open dumpsites –like other sources of harmful pollution – often end up in poorer areas of urban

agglomerations – either by default or design – the harms of proximate open dumping of MSW fall dis-

proportionately on the urban poor, making MSW disposal a channel through which societal inequities are

entrenched and expanded within countries as well (Zurbrugg, 2002; Banzhaf, Ma and Timmins, 2019; Mar-

shall and Farahbakhsh, 2013). In this paper we document that the harms from a nearby open dumpsite

extend beyond health and environmental concerns and also impact the wealth of nearby residents through

impacts on proximate home values - as we would expect from economic theory (Phaneuf and Requate,

2016; Rosen, 1974). As a result, the placement of dumpsites may both arise from and perpetuate social and

economic inequities.

The focus of this paper is the application of hedonic-regression methods to provide estimates of the

disamenity cost of a large, controversial open dumpsite in Colombo, Sri Lanka. Credible estimates of -

at least partial - economic damages arising from proximity to an open dumpsite will allow such costs to

begin to be incorporated into future decisions regarding MSW disposal methods and siting decisions in

growing cities in the developing world. Our main result shows that property valuations fall significantly in

proximity to the Meethotamulla Dumpsite. For the sample analyzed, we find that – all else equal – for each

additional 100 meters of distance between a property and the nearest edge of the dumpsite, the average

property value increases by approximately 10%. Thus, we find a depression in property values centered on

the dumpsite.

While one prior paper, Khan et al. (2020), sought to estimate the costs of open dumpsite proximity in

an area near an open dumpsite in “Rasheed Garhi Peshawar”, Pakistan, the study falls short of provid-

ing credible estimates due to shortcomings in its empirical methods and interpretation. Thus, our results

represent the first credible estimate of the negative local impacts of an open dumpsite in the developing

world.

The remainder of this paper unfolds as follows: Section 2 includes background on the dumpsite at the

center of our study, as well as information on the data we will use in our empirical analysis. Section 3

describes the hedonic methods we will apply and presents our empirical specification. Section 4 presents

and discusses our results. The last section concludes.
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2 Background: Setting and Data

2.1 The Meethotamulla Dumpsite

There are more than 260 large, open dumpsites active in Sri Lanka (Jayaweera et al., 2019). This study

focuses on a single, large, open dumpsite known as the Meethotamulla Dumpsite located in the central

part of Colombo, the financial capital of Sri Lanka (see Figure 1). At the time our data was collected in 2016,

the dumpsite covered approximately 5 hectares with approximately 980,000 cubic meters of MSW piled to

heights ranging from 20 to nearly 50 meters (Jayaweera et al., 2019). The dumpsite is bordered more-or-less

completely by residential and commercial structures, and we estimate that more than 1000 households lived

in neighborhoods directly adjacent to the dumpsite at the time of our data collection. Please see Jayaweera

et al. (2019) for additional information and visuals of the Meethotamulla Dumpsite.

Although waste accumulation began in the area of the Meethotamulla Dumpsite by the late 1990s, the

site became a major, organized destination for MSW from across Colombo in 2015, when the Sri Lankan

Supreme Court ordered the cessation of dumping at another major open dumpsite called Bloemendhal

(Jayaweera et al., 2019) due to its collapse. Because more than 90% of MSW in Colombo is collected, the

large-scale accumulation of MSW at these dumpsites is – at least in recent years – the result of direct deci-

sions by city and waste management officials rather than accretion of local waste attributable to the common

practices of nearby residents (Kaza et al., 2018).

While this investigation focuses on the implications of the long-term dangers to population health and

the environment posed by one of these sites, it must also be acknowledged that many also pose more

immediate risks of collapses which can endanger dump workers and nearby residents (Jayaweera et al.,

2019; Zurbrugg, 2002). In fact, a major collapse took place at the dumpsite at the center of this investigation

after data collection for this project was complete. The collapse caused 32 deaths, destroyed 60 houses

completely and 27 houses partially, and directly impacted 418 families in some way and lead to the cessation

of further dumping at the site (Jayaweera et al., 2019). Such collapses at large open dumpsites are not

uncommon in the developing world. Just one month prior to the Meethotamulla collapse, another dumpsite

in the Ethiopian capital of Addis Ababa experienced a collapse that killed at least 113 people. (BBC News,

2017).

2.2 Study Data

This study leverages a unique dataset collected by one of the authors (Udugama) in 2016 through face-

to-face survey enumeration of 117 randomly selected households with residences located within 700m of
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(a) Map of Sri Lanka (b) Map of Meethotamulla Dumpsite

Figure 1: The location of the Study Site

the boundary of the Meethotamulla open dumpsite. The 700m radius for data collection was based on

informal, pre-survey polling, which suggested that the perceived impacts from the dumpsite among the

local population diminish beyond that range (data available upon request).

Our survey focused on attributes of respondents’ physical residences and also asked the respondents

to estimate the market value of their own residence. These self-reported property values serve as the basis

for our main analysis. The collected data on property values were compared with the small amount of

data available on recent property transactions in the local area and presented to several real estate agents

working in the area. Both checks suggest that the collected, self-reported property values are generally

within reasonable ranges. Nevertheless, the central limitation of this investigation is the reliance on owner-

reported values rather than values from market transactions.

One advantage of the setting of this study is the relative homogeneity of the neighborhoods surrounding

the Meethotamulla dumpsite. Differences in neighborhood and local-government attributes are difficult

to characterize and therefore likely to confound comparisons across areas, but such issues are likely to

be minimal in our highly-localized setting (Palmquist, 1992). All properties in our dataset fall within a

kilometer or so of one another.

Of the 117 households surveyed, 104 were occupying properties which they owned. We will consider

only these owner-occupied residences in this study. Table 1 contains descriptive statistics for the data on

residences included in this study.

Table 1 reveals reported residential property values ranging from 0.7 million to 50 million Sri Lankan

Rupees – equivalent to approximately $4,800 to $342,000USD at the time of survey. Most properties how-

ever had estimated values below 15 million Sri Lankan Rupees, and the sample mean and median are 7 and
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Table 1: Property and Household Characteristics - Summary Statistics

Variable Mean Median Max Min Correlation
Coefficient

Property Value(Rs. millions) 7.26 5.00 50.00 0.70 0.622
Land Area (Square meters) 154.37 126.46 1,011.72 25.29 0.035
House Area (Square meters) 124.38 101.17 1,011.72 25.29 0.152
Floors (Number) 1.16 1.00 3.00 1.00 0.384
Parking (Number) 0.68 0.00 7.00 0.00 0.110
Rooms(Number) 2.40 2.00 8.00 1.00 0.408
Bathrooms (Number) 1.23 1.00 4.00 0.00 0.219
Year of Build (Year) 1989 1986 2015 1930 0.055
Severity of the Odor (Likert Scale) 4.69 5.00 5.00 1.00 -0.467
Visibility (Binary) 0.88 1.00 1.00 0.00 -0.629
Distance (Meters) 212.43 180.00 700.00 10.00 1.00
Monthly Income (Rs.) 63,688.12 40,000.00 400,000.00 7,000.00 0.506

Notes: Summary statistics for the 104 owner-occupied households in the sample.

5 million Sri Lankan Rupees respectively - equivalent to approximately $48,000 and $34,000USD at the time

of the survey. Given that most values in the data are clustered at the lower end of the range, we will confirm

that our estimates are robust in the sub-sample which includes only the properties with lower estimated

values (Please see Table 2 : estimates labelled “Outliers Dropped”). The average land area of properties in

the survey was 154.37 square meters whereas the average housing area was 124.38 square meters (note that

some buildings in the sample occupy the full property area of their lot). The reported number of floors in

each household’s residence ranged from one to three. Some households did not have any parking spaces

on their properties whereas some of had parking for as many as seven vehicles. Houses in the sample

ranged from single-room structures to a house with seven (non-bathroom) rooms. 30% of homes had at

least one room with tiled floors (an indicator of high-end construction and wealth). Some surveyed house-

holds rely on public bathroom facilities, thus the minimum number of reported bathrooms was zero, while

the maximum number of bathrooms on a property was four.

Respondents were asked how severe the usual odor from the dumpsite was at their residence on a

scale from 1-5, with 5 being the worst. The average response in our sample was 4.69 with a median of

5 indicating odor as a potential channel through which a disamenity value of the dump might manifest.

However, given the lack of variation in odor levels in our sample, it is unlikely that differences in odor are

contributing meaningfully to the variation in valuations on which our estimates are identified.

We also consider the extent to which having a view of the dump impacts property valuation based on

whether each owner reports that they can see the dump from their property. 88% of households in the

owner-occupied sample report that the dumpsite is visible from their property. Finally, surveyed house-

holds reside from 10 to 700 meters from the edge of the dumpsite, with a mean of 212 and a median of 180.
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Distance measurements were made based on GPS coordinates collected at the front door of each residence

and were made to the nearest edge of the dumpsite.

It is worth noting that the neighborhood around the Meethotamulla dumpsite was well-established by

the time – in 2015 – when it became a formal destination for MSW from beyond the local area. The median

construction year in the sample was 1986 with a mean of 1989. In fact, construction on all structures in the

sample of owner-occupied residences was had already begun by 2015.

In addition to being descriptors of the studied properties, several collected variables may also be in-

formative regarding the socio-economic status of the surveyed household. As noted above, the use of tile

flooring in the house is a marker of more expensive construction. The lot and home areas, as well as the

presence and number of bathrooms within a home may also serve as indicators of socio-economic status in

this context. To illustrate the extent to which a gradient in household socio-economic factors exists around

the dumpsite, Table 1 includes correlation coefficients between the distance to the dumpsite and each prop-

erty and household attribute. The median, monthly household income was recorded at Rs. 40,000. This

was well below the average for the Colombo district at the time of the survey (Rs 70,000, Department of

Census and Statistics, 2017). Thus, we observe the presence of socio-economic inequality in our data for

households residing near the Meethotamulla dumpsite relative to others in the capital city.

We also look flexibly at the raw relationship between owner-reported property values and distance to

dumpsite in Figure 2. As we might expect given the relevant literature in developed country contexts, as

well as the correlation coefficient in Table 1, there is a consistent positive relationship between property

values and distance to the dumpsite.

In the next section we look more formally at the relationship between property values and distance to

the dumpsite while accounting for other attributes of the analyzed properties.

3 Methods

Our estimation strategy is a standard semi-log, multiple regression model based on the hedonic pricing

methodology laid out by Rosen (1974) and advanced by many others including Palmquist (1992); Jim and

Chen (2010); Alberini, Di Cosmo and Bigano (2019). Here we seek some information regarding the loss asso-

ciated with proximity to the Meethotamulla open dumpsite as embodied in the variation in property values

that is not explained by other factors. A wide range of environmental amenities and disamenities have been

valued based on similar approaches including air pollution (Chay and Greenstone, 2005; Bayer, Keohane

and Timmins, 2009), hazardous waste sites (Greenstone and Gallagher, 2008), school quality (Black, 1999),

local crime (Linden and Rockoff, 2008), flood risk (Gibson and Mullins, 2020), noise (Andersson, Jonsson

7



Figure 2: Property value vs distance and visibility of the dumpsite

Notes: Each dot represents a single property, the red line shows a local-linear regression fit of the data with
the grey band denoting the 95% confidence interval.

and Ögren, 2010), and many others.

Our specification is identified from cross-sectional variation in owner-reported property values, and is

as follows:

ln(Yi) = α + β ∗ f (disti) + γ ∗ visiblei + δ ∗ odori + Xiη+ εi, (1)

in which Yi is the owner-estimated property value of household i, disti is the distance from the property

to the nearest edge of the dumpsite, visiblei is an indicator variable for whether the owner reported that

the dumpsite was visible from the property, odori ∈ {1, 2, 3, 4, 5} is the owner-reported, strength of the

smell from the dumpsite, and Xi is a vector of other property characteristics including lot and house areas,

number of bathrooms, number of floors, number of parked cars that can be accommodated, and year of

construction.

The coefficient of interest in this estimation is β, which captures the relationship between the considered

function of distance to the Meethotamulla dumpsite and the owner-reported property value, controlling for

the noted property attributes. We start with a linear function of distance as our main specification, but also

consider a series of indicators for being in various distance ranges (Figure 3. The relationship in the raw

data (as illustrated in Figure 2) is positive, indicating that average property values increase with distance

from the dumpsite. We expect similarly positive coefficient estimates of β across our specifications.
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4 Results

The semi-log specification allows for coefficient estimates to be interpreted as semi-elasticies indicating the

percentage difference in property value associated with a one-unit difference in the associated independent

variable. The results of the main specification estimated with a linear term for the distance to the dumpsite

are presented in Table 2.

Table 2: Regression Results

(1) (2) (3) (4)
Only Distance Main Outliers Dropped Value /m2

Distance (/100m) 0.135 0.107 0.066 0.190
(0.016) (0.020) (0.021) (0.035)

Visibility -0.073 -0.026 -0.226
(0.113) (0.137) (0.249)

Odour 0.010 -0.018 0.014
(0.019) (0.025) (0.037)

Land Area 0.000 -0.000 0.001
(0.000) (0.000) (0.000)

House Area 0.002 0.003
(0.001) (0.001)

Floors -0.010 0.028 0.148
(0.074) (0.085) (0.148)

Parking -0.007 -0.012 -0.018
(0.019) (0.025) (0.054)

Number of Rooms 0.008 -0.005 -0.085
(0.025) (0.022) (0.050)

Number of Bathrooms 0.043 0.091 0.094
(0.050) (0.049) (0.098)

Year of Built -0.001 -0.001 -0.002
(0.001) (0.001) (0.003)

Observations 99 97 89 97
R-squared 0.407 0.738 0.652 0.498
Note: Robust standard errors in parentheses

We note that the estimated coefficients generally have the expected signs or are small in magnitude

relative to the available precision. As expected, the reported property value is positively associated with

land and housing areas, as well as the number (and presence) of on-property bathrooms. Property values

are generally lower however when the dumpsite is visible, though the relevant coefficient estimates are

not discernible from zero in any specification. Across specifications, most coefficient estimates are not

significant at conventional values, but the coefficient estimates on distance to the dumpsite are positive and

highly significant across models. This suggests that properties that are closer to the open dump are valued

less, all else equal.

Column 3 of Table 2 reports estimates for the main specification based on a sample from which outliers
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were dropped. Outliers in this case were defined as properties valued at 15 million Sri Lankan Rupees or

above. Estimates based on this subset are highly consistent with our main estimates, though smaller in

magnitude, 6.6% versus 10.7%, suggesting that proximity damages may be increasing in property values.

Estimates in Column 4 are based on the full sample – including “outliers” – and a specification in which

the outcome variable is the property value per square meter. Again, these results – which effectively rely

on an alternative approach to controlling for building size – are consistent with our main estimates, indi-

cating statistically significant increases in property values among properties located further away from the

dumpsite.

Figure 3: Regression with distance bins

Figure 3 shows the regression coefficients on indicator variables for distance bins created at 100m in-

tervals. Coefficients are interpreted as the average total association between reported values relative to

properties within 100 meters of the edge of the dumpsite, which make up the omitted category. Here we

see that properties that are 100m to 200m from the dumpsite have reported values which are 11% higher

on average than those closest to the edge of the site after controlling for the other factors addressed in our

main specification. Properties that are furthest from the dumpsite – between 600m and 700m – have average

values that are 66% higher than those of the closest properties. These relationships are clearly economically

meaningful, and as indicated in the figure, most of these bin-specific coefficient estimates are statistically

different from zero at the five percent level of significance. Importantly, the overall shape of the response

curve traced in Figure 3 appears to be more or less linear, validating the use of the linear measure of dis-

tance in our main specification. It is also worth noting that the implied slope of the dose response curve is
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nearly identical to our linear estimates.1

5 Conclusion

While there is little debate that MSW disposal sites affect the areas in which they are sited, studies quanti-

fying externalities of waste disposal sites have been confined to highly-managed landfills and incinerators,

mostly in the US and Europe. As a result, evidence of externality costs associated with MSW disposal sites

have gone largely unexamined in the developing world, and, more importantly, the externality costs of the

methods of MSW disposal used in most of the developing world – i.e., open dumping – have similarly been

under-examined. As a result, the costs imposed by such practices on local populations and economies are

not accounted for in decisions regarding MSW disposal in much of the developing world.

As with many empirical questions in developing-country contexts, this state of affairs is at least partially

attributable to limitations on data availability and quality. As the capacity of statistical and environmental

institutions expand in many developing nations, and remote sensing data continues to become richer and

finer, such data constraints will continue to loosen. We hope that these developments lead to further study

of the costs imposed by current and proposed MSW disposal strategies and sites.

This study has provided initial estimates of the damages imposed on local communities by a large open

dumpsite in Colombo. We find that property values increase by 10% for every additional 100m distance

from the edge of the dumpsite. This implies substantial losses in property values have been imposed by the

dumpsite, illustrating both the magnitude of the harm perceived to arise from living near to the site, and

the contribution to socio-economic inequities that the placement of such a site can have.

The costs of open dumping and the local damages imposed by dump siting decisions need to be con-

sidered by policy makers and MSW managers. In order for such considerations to become feasible – and

hopefully, someday, part of common practice – much more research is needed to credibly quantify the dam-

ages imposed by all types of MSW disposal. Such work is needed especially in developing-world settings

where disposal and siting decisions will impact the lives of millions of urban dwellers for decades to come.

We hope this paper contributes to this important work and sparks further investigation.

1If we use bin-midpoints for horizontal position, and connect the first and last points in Figure 2, the slope of the resulting line
would be (66%-0)/(650m-50m)=11% per 100m.
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