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Climate change has become one of the crucial challenges of today. The impacts of the issue 

manifest in variegated ways from long-term shifts in average temperature to the rise in sea 

levels, increase in heavy precipitation, droughts, natural disasters, and many more. Besides 

the physical ramifications of the issue, entrenched socio-economic consequences are 

burgeoning with time. These include a decrease in agricultural productivity (Sengar & 

Sengar, 2017), social inequalities (Singer, 2018), child marriage (Pope et al., 2022), and 

many more. Out of all, Municipal Solid Waste (MSW) is also an emerging dimension with 

far-flung consequences of climatic conditions.  

MSW has become a complex and daunting task for municipalities across the world. Many 

factors affect the generation of MSW primarily ranging from the municipal population, 

income, type of population, age groups, employment, electricity consumption, inflation, and 

so on (Paulauskaite-Taraseviciene et al., 2022). According to Yao et al. (2018), 2.10 billion 

tons of solid waste are collected worldwide every year which is expected to grow to 3.40 

billion tonnes by 2050. Not only exposing the existing MSW management and infrastructures 

to serious risk, but this also poses a huge financial and technical challenge to the 

municipalities of the future in dealing with it.  

Thus, the dynamic relationship between the factors affecting MSW generation and 

management becomes crucial. Apart from the indispensable determiners, when climatic 

conditions – itself becoming ravaging day by day– significantly impacts MSW, the control 

over the situation slowly moves away from our hands. Thus, it becomes prominent to study 

the interactions between climate change and MSW generation and management. In addition 

to purporting resolves to the pernicious issue, the research will support the contemporary 

global movement against climate change ranging from the Paris Agreement (2015) to the 

Conference of the Parties 27 (2022), and also help policymakers design relevant policies 

against climate change and municipal Solid Waste. 

A bidirectional relationship exists between climate change and MSW making it difficult to 

isolate the causality and direction of the effect. On one hand, the emission of a significant 

amount of methane and other Green House Gases (GHG) in each process of MSW 

management is expected to accelerate climate change (Hay, 2000). On the other hand, climate 

change is observed as one of the drivers of MSW generation and management. For instance, 

the increased temperature can alter the decomposition rates of different compounds in the 

MSW, flooding may create large amounts of household waste in municipalities and heat 

waves may exacerbate the amount of dust. Similarly, Erratic monsoons might increase the 

risk of flooding and erosion reinforcing the above-mentioned effects. 

This research attempts to understand the second part of the relationship i.e. the effects of 

climate change on MSW in the context of Nepal. Nepal- a geographically diverse nation in 

South Asia- is one of the top ten vulnerable nations to climate change in the globe. Situated at 

the lap of the Himalayas, glacial retreats, droughts, flash floods, and surging temperatures 

have become common issues in the country. This has posed a serious threat to the 276 

municipalities, eleven sub-metropolitan, and five metropolitan cities located in the country in 

different ways. Out of all, SWM is a crucial issue. According to the Waste Management 

Baseline Survey of Nepal 2020, around 2232.7 metric tons of solid waste was collected in 
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Nepal in the year 2018 which increased from 2017 by 68.3 metric tons which is expected to 

rise in the coming years. Amidst contemporary policies on SWM, climate change can be a 

determining variable in shaping the generation and management of solid waste in the coming 

years motivating the researcher to study the issue. 

Using MSW data from the baseline survey and climate data from NASA Langley Research 

Center(LaRC) POWER Project, this article estimates the average and disaggregated effects of 

climatic conditions on MSW with the help of a logarithmic cross-sectional regression model 

with region-fixed effects. It is found that both average temperature and total precipitation are 

negatively related to the MSW while the lag weather conditions are positively associated with 

it. Out of different sources of waste, household wastes are found sensitive to the general 

climatic conditions while no effects are observed on MSW differentiated by their types. 

Although limited by the range of data, this study provides strong policy recommendations 

with regard to the inclusion of climate change discourse in MSW management. Further work 

on the subject with rich data, cross-country lens, and innovative theoretical framework and 

empirical methodologies is recommended. 

This article is divided into the following sections. First, the Literature Review section 

provides a summary of relevant theoretical frameworks and empirical studies on the subject. 

Second, the Empirical Model section highlights the econometric specification used in this 

article along with the definitions of the variables. Third, the Data section provides a short 

introduction to the data source, descriptive statistics of relevant variables, and essential 

Exploratory Data Analysis (EDA). Fourth, the Results section provides the empirical results 

with average and disaggregated effects based on the sources and types of waste. Fifth, the 

Discussion section provides explanations, implications, and limitations of the results. Then, 

the Conclusion section sums up the article followed by the Limitations and the way forward 

section. 

II. Literature Review 

Although the literature on Municipal Solid Waste (MSW) generation mechanisms and 

predictive models has proliferated recently, studies considering the impact of climatic 

variables are sparse. Generally, MSW generation models have usually considered three 

different categories of independent variables based on the product life cycle (Beigl et al., 

2008). These include factors related to production and trade, consumption, and disposal. 

Firstly, some of the factors related to production and trade consist of price per product unit 

for each industry, residence time i.e. the duration of the use phase of a particular product 

among others.  

Secondly, consumption-related factors include variables such as population, income level, 

and dwelling unit size (Dyson & Chang, 2005; Ojeda-Benitez et al., 2008). For instance, a 

study by Rukundo & Ariho (2022) suggests an increment in solid waste accumulation with a 

high birth rate and immigration. Similarly, the urban population was found to be one of the 

significant explanatory factors in MSW production in different provinces of China as 

predicted by six different machine-learning techniques (Yang et al., 2021). Besides, private 

consumption expenditures by different product groups, household size, age structure, 

employment status, life expectancy, infant mortality rate, life-cycle stage of the households, 

and consumption habits are found to be significant variables in this regard (Beigl et al., 

2008). 
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Last, home heating arrangement, fostered recycling activities, container size, collection site 

density, and user fees are some of the important variables in the disposal category. A study by 

Chu et al. (2016) finds a significant correlation between the quantity of solid waste transport 

vehicles, the rate of harmless treatment, and the collection area of solid waste each with the 

MSW generation. In the same way, many studies have studied extensively the impact of user 

fees on the MSW generation including the classic study by Jenkins (1993). Another study by 

Hong (1999) carried out using Korean household survey data indicates an increase in the 

recycling of waste with the rise in the waste collection fee. Similar conclusions have been 

drawn by Wu et al. (2015) in the case of China. 

A good deal of variation in MSW can be explained by factors in these different categories. 

However, it has become a necessity to incorporate climatic variables in the SWM generation 

and prediction models as they significantly affect them ranging from production and 

consumption to disposal (Bebb, 2003). Studies in this respect are varied in terms of 

methodology, geographical coverage, findings, and relevance. 

A case study by Dayal et al. (1993) studied the impact of climatic factors on solid waste in 

Agra city during 1989-90. Four hundred and fifty samples collected using Stratified Random 

Sampling were analyzed where the climatic conditions were found to affect waste 

characteristics such as pH, moisture content, and organic matter significantly. In the same 

way, Abdoli et al. (2011) use a multivariate regression model to estimate the effects of 

different factors including climate on solid waste production in Mashhad, Iran. The model 

predicted a 0.103 percent significant increase in solid waste generation with an increment in 

the maximum temperature by one percentage. Change in temperature is hypothesized to 

cause changes in the consumption patterns of households thereby changing solid waste 

production.  

Similarly, Abdoli et al. (2012) propose long-term forecasting of solid waste generation with 

the application of Artificial Neural Networks(ANN). The generated solid waste is simulated 

using different ANN models using monthly time series datasets in 2000-2010 for the city of 

Mashhad Iran. The effect of maximum temperature on solid waste generation was found 

greater i.e. 0.14 percent than that of the previous model. Also, Azadi & Karimi-Jashni (2016) 

found a significant correlation between seasonal municipal solid waste generation and a 

maximum temperature of 0.48 in their study of solid waste generation through ANN and 

other approaches in Fars province, Iran. The maximum temperature is considered to capture 

the variation in solid waste generation across seasons as they speculate large differences in 

solid waste generation in different seasons of the year. 

In contrast, a more recent study on yard waste generation models using ANN by Vu et al. 

(2019) carried out in Austin, Texas shows dis-similar results. A significant negative 

correlation of -0.225 between Yard Waste and Average Temperature is found. The inverse 

relationship between temperature and yard waste is attributed to the nature of municipal yard 

waste in the US. Higher temperature promotes the evaporation of moisture in the yard waste 

mostly consisting of grass thereby reducing the waste’s weight. In the case of precipitation, 

the correlation is also negative with a magnitude of 0.047. This has been explained by the fact 

that high rainfall acts as a natural cleaning agent and thereby reduces the amount of solid 

waste generation. But the association between Yard Waste and Maximum Wind Speed is 

positive with a magnitude of 0.322. Higher wind speed can destroy trees and other natural 

and artificial objects leading to an increase in solid waste. 
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With an application of a gradient boosting regression model on New York City Department 

of Sanitation (DSNY) waste collection data from July 2003 to January 2015, Johnson et al. 

(2017) find temperature as the most significant feature for both spatial and Spatio-temporal 

models while precipitation is ranked fifth. As temperature contains high-frequency time-scale 

information capturing weekly deviations along with seasonal variation in solid waste 

generation, this might explain the substantial effect of temperature. 

In the context of Nepal, few studies have investigated the process of municipal solid waste 

generation. One of the studies by Pathak et al. (2020) analyzed the MSW from 60 

municipalities in Nepal covering 3300 households, 600 institutions, and 600 commercial 

establishments. Solid waste generation is found significantly influenced by the size of the 

municipal population, geographical location, household expenditure, and degree of 

urbanization. A recent study by Khadka et al. (2021) samples 288 families from the 32 wards 

of Kathmandu Metropolitan City (KMC) with the aid of stratified sampling. They find the 

household size and income as positively significant variables in waste generation.  

Out of all, a majority of studies are found to have concentrated on only the Kathmandu 

Metropolitan City (KMC) and are of descriptive nature with simple correlation analysis 

(Alam et al., 2008; Dangi et al., 2011; Khadka et al., 2021). Having said that, similar studies 

have also studied the phenomenon in other parts of the country but are almost negligible. For 

example, using cluster sampling techniques, Dangi et al. (2013) examined household solid 

waste and survey management practices for hundred Tulsipur Municipality households. It is 

found that the general composition of solid waste comprises a greater portion of organic 

waste including a significant amount of dirt and hazardous wastes. Dahal & Adhikari (2018) 

did a similar study for Jeetpur Simara sub-metropolitan city using a random structured 

questionnaire survey and found the presence of eighty percent of organic materials in solid 

waste as previous research showed. 

No literature can be found on the relationship between MSW and climate change in the 

context of Nepal. The key variables considered in most of the studies in Nepal have been 

socio-economic in nature while the discourse on the effect of climate change on solid waste 

generation and management equals none. Moreover, no consensus can be found on the 

association of key climate variables like temperature and precipitation on MSW as discussed 

above.  

Thus, this study fulfills this gap on two fronts. First, it provides a piece of new evidence on 

the effect of climatic conditions on solid waste management in the global literature. Second, 

it provides a nationwide status of MSW of different municipalities in Nepal and also the 

drivers of solid waste generation and management. Further, this will be the first study to infer 

the effects of temperature and precipitation in MSW. 

III. EMPIRICAL MODEL 

The logarithmic solid waste generation model as employed by Abdoli et al. (2011) with slight 

modifications is used to estimate the impact of climate change on the municipal SWM 

through Ordinary Least Squares (OLS). Modifications include the inclusion of other relevant 

variables (no of wards, region fixed effects), the use of proxies for important variables of 

interest (municipal budget for real income of municipality, municipal density for population 

and area), and usage of lags to prevent the omitted variable bias. We estimate the parameters 

of the cross-section regression model with district fixed effects given by,   
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IV. DATA 

Solid waste management data from a baseline survey (Pathak, 2017) is used in this study. 

Disaggregated data on municipal solid waste management is made available along with 

different municipal characteristics for 60 municipalities of Nepal. The data on solid waste 

was collected from 3330 households, 600 institutions, and 600 commercial establishments via 

random sampling. Further, municipality-level characteristics were collected through separate 

sets of questionnaires.  

Likewise, climate data are obtained from the NASA Langley Research Center(LaRC) 

POWER Project funded through the NASA Earth Science/Applied Science Program 

and extracted using NASA’s power access API. The dataset contains information on 18 

weather variables extracted from 93 weather stations spanning 62 districts in Nepal with 

respect to meteorological stations in Nepal from 1981-01-01 to 2019-12-31. Out of all, two 

variables i.e. Temperature at 2 Meters in degrees celsius and Precipitation in mm per day are 

used in this research. The values of the variables are taken for the year of the baseline survey 

mentioned above i.e. 2016. Lags of weather variables for 2015 are taken in the same manner. 
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Finally, the MSW baseline survey data was merged with the climate data on the basis of 

districts where the municipalities were located.  

A. Summary Statistics 

Table 2 provides the summary statistics for important MSW and climate variables of 60 

municipalities used for the research. The mean estimated MSW is almost seven tons while 

the mean average temperature in 2016 is around 12.73 degrees Celsius. In the same way, the 

mean total precipitation in 2016 is around 47 mm per day. 

 

Table 2:  Summary Statistics of key Variables 

 

The distribution of municipalities in the baseline survey can be categorized across the 

different regions of Nepal as given in Table 3. Terai includes the largest number of 

municipalities (30) followed by Hill (28) and Mountain (2). Further, the GIS map of the 

spatial distribution of municipalities is also provided in Appendix A. 

 

 

 

Table 3: Distribution of municipalities across regions. 

 

a. Municipal Solid Waste (MSW) data 

Figure 1 provides the histogram of total MSW generated per day in the municipalities of 

Nepal. The histogram is fairly right-skewed with a skewness of 1.05 which becomes 

somewhat symmetrical after the log transformation given in Figure 2.  
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Figure 1: Histogram of Total MSW generated per day 

 

 

Figure 2: Histogram of Log Total MSW generated per day 
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Table 3 provides the descriptive statistics of MSW by sources and types. For example, under 

the sources of waste, the mean household waste per day is 4.408 tons in a municipality while 

that of institutional and commercial are 0.233 and 1.648 tons respectively. In the same way, 

the types of waste include Organic waste, Plastic waste, Paper waste, Glass waste, Metals 

waste, textile waste, Rubber Leather waste, and Other waste. As observed with the skewness 

in the table, all sources and types of waste are not symmetrical– most of them being 

positively skewed. It demands a logarithmic transformation carried out later for the 

disaggregated regression analysis. 

 

 

 

Table 4:  Summary Statistics of sources and types of wastes 

b. Climate data 

In the same way Figure 3 and Figure 4 provide histograms of average annual temperature and 

total precipitation respectively. 
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Figure 3: Histogram of average annual temperature 

 

 

 

Figure 4: Histogram of total precipitation 

V. RESULTS 

The result section provides the average effect, disaggregation of effects by sources of wastes, 

and types of wastes as follows. 

A. Average Effect 

Table 3 provides the results of the estimation of the proposed model using OLS. Four 

different specifications from Model 1 to Model 4 have been estimated.  

The first model regresses the Log total municipal solid waste on average temperature and 

total precipitation of 2016. The average temperature is significant at even a one percent level 

of significance suggesting a positive relationship with MSW. Precisely, one degree Celsius 

increment in Average temperature is found to increase the MSW by 3.52 percent. In contrast, 

Total Precipitation is negatively associated with MSW with a five percent level of 

significance. One mm increment in the total precipitation suggests a decrement of MSW by 

1.43 percent. 
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Table 5: Average effect of climate variables on MSW 

 

We include the lag of both weather conditions in Model 2. The total precipitation of 2016 is 

only found significant at a ten percent level of significance. One mm increment in the total 

precipitation is linked with a 1.74 percent decrement in the MSW. 

So as to control for the municipal level characteristics we include various variables such as 

the number of wards, Municipal density, Average household size, Municipality budget of 

2016, and its lag in Model 3. The only significant weather variable in this model is the Total 

Precipitation of 2016 at a five percent level of significance. Here, one mm increment in the 

total precipitation decreases MSW by 2.4 percent. The significant municipal-level 

characteristics in this model are the number of wards, municipal density, and average 

household size. 

Finally, Model 5 captures the geographic diversity of the municipalities using region-fixed 

effects. This leads to the significance of both weather variables and their lags. Particularly, 

the average temperature of 2016, which is significant at five percent, is negatively associated 

with the MSW unlike Model 1 as well as the current literature. One degree Celsius rise in the 

average temperature is found associated with the decrement of MSW by 29.3 percent. 

Similarly, the total precipitation of 2016 is also negatively significant at a one percent level 

of significance. One mm increase in total precipitation is associated with a 1.54 percent 
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decrement in the MSW. Lag weather variables however have a positive significant 

relationship with the MSW. 

The Adjusted R-squared has increased with a higher level of model specifications with an 

exception of Model 2. The adjusted R-squared of the final specification i.e. Model 4 is equal 

to 0.6033 suggesting that sixty percent of the total variation in the dependent variable is 

explained by the model. 

B. Decomposition of effects by sources of wastes 

Table 6 provides the disaggregated effects of weather conditions on MSW by their sources. 

The major waste sources include Household, Institutional, and Commercial waste.  

 

Table 6: Disaggregated effects of climate variables on different sources of MSW 

The adequate specification i.e. Model 4 is used where dependent variables are substituted by 

each source of waste as given in the table. Logarithmic transformation of MSW by different 

sources is carried out for ensuring the normality of the dependent variable. 

Out of all the sources of waste, Household waste is observed to be significantly affected by 

climatic conditions while both Institutional and Commercial wastes are observed to be 

unresponsive to the average temperature and total precipitation.  
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Average temperature 2016 and Total Precipitation 2016 are negatively associated with the 

household MSW as predicted by Model 4. The former is significant at five percent while the 

second is at a one percent level of significance. To quantify, a one degree Celsius increment 

in the average temperature of 2016 leads to a 25.2 percent decrement in the household MSW 

and a one mm increase in the total precipitation of 2016 subdues household MSW by 1.45 

percent. While not affected by the present weather conditions, the total precipitation of 2015 

is found significant at 10 percent with the log institutional MSW.  

C. Decomposition of effects by types of wastes 

In the same way, Table 7 provides the disaggregated effects of weather conditions on 

different types of wastes. The different types of waste include Organic, Plastic, Paper, Glass, 

Metals, Textiles, Rubber, and Others. All types of MSW are transformed into logarithmic 

forms so as to make them symmetrical. As observed in the table, no present weather 

conditions are significant. Only the Total precipitation of 2015 is significant at a 10 percent 

level of significance with Log Textiles MSW. Having said that municipal-level 

characteristics such as household size and Municipal budget 2015 are significant as observed 

in the table below. 

 

Table 7: Disaggregated effects of climate variables on different types of MSW 

VI. DISCUSSION 

This paper examines the association between MSW and weather shocks in the context of 

Nepal. Not only the overall effect but also the disaggregated effects of weather conditions on 
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MSW based on their types and sources are estimated. Thus, the marginal response of the 

MSW to average temperature and total precipitation are computed as discussed in detail in 

the previous section. 

This research generates five pertinent findings. Firstly, the temperature of the current year is 

found negatively related to the MSW, unlike the literature on the subject. Secondly, total 

precipitation standing with the past studies is negatively linked with MSW. Thirdly, both 

average temperature and total precipitation of the previous year are positively associated with 

the MSW. Fourthly, weather conditions behave similarly with respect to the household MSW 

while having no effect in context to other sources of waste. Finally, no impact of climatic 

variables can be traced for different types of waste. This section is further divided into the 

following subsections for further exploration of the results. 

A. Explanation 

First of all, the negative relationship between the current year's temperature and MSW is 

quite puzzling. It suggests that municipalities with higher temperatures in the current year 

have lower MSW ceteris paribus. One possible explanation for this phenomenon could be the 

increased decomposition rates of solid waste in higher temperatures. As solid waste 

decomposes and desiccates quickly in greater temperatures, households might prefer to 

process them manually in their house. On one hand, the solid waste of Nepalese households 

consists of around 66 percent of organic waste (Asian Development Bank, 2013) which 

decomposes easily. On the other hand, domestically decomposed solid waste can be used as 

organic manure in various agricultural endeavors. This may reduce the quantity of solid 

waste, households opt to dispose of it as MSW thereby decreasing MSW. 

In contrast, the inverse association between the current year’s total precipitation and MSW is 

fairly straightforward. The pathway of the effect can be explained by the cleansing role of 

rain. In places of higher rain, solid waste collected in different containers at home or open 

places in the community gets washed up thereby decreasing its quantity.  

Next, the direct effects of lag weather conditions i.e. average temperature and precipitation 

can have extended pathways and many intervening variables due to their lag nature. In other 

words, their effect on MSW of commencing year has to depend on other mechanisms 

including consumption, income, population, employment, technology, and so on.    

Fourthly, the effect of weather conditions only on household waste but not on institutional 

and commercial ones is intuitive. As household MSW comprises a large proportion of 

organic waste matter and forms one of the greatest shares of the total MSW, exposure to the 

effect of climate variables follows. Generally, institutional and commercial MSW are less 

organic in nature, thus the magnitude of the effect is negligible as observed in the results. 

Lastly, the nature of the result observed with regard to the effects of weather conditions on 

various types of wastes can be attributed to the low sample size and requires a rich and 

complete data set for meaningful interpretation. 

B. Implications 

Above all, the findings suggest a holistic adaptation of SWM to climate change. The ideas on 

the ramifications of climate change are nascent and naive in the context of Nepalese Society. 

Although a few urban middle-class people may be aware with regard to the physical 

consequences of climate change ranging from global warming, increase in the sea level, 
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bursting of the glacial lakes, and so on, knowledge of its socio-economic consequences is 

minimal. The socioeconomic impacts of climate change vary, ranging from agricultural 

productivity, inequality, and child marriage– MSW being one of them. Thus, it is of 

prominent importance to enhance the awareness of all citizens of the country from every 

municipality on the subject of climate change and its impacts extending up to MSW. For this, 

the government should integrate the issue of climate change in every MSW policy and related 

existing and new activities. Similarly, the role of the media is crucial in this regard. Some of 

the effective strategies include Multimedia campaigns, workshops, and training including the 

integration of climate awareness and its effects on SWM into the basic education curriculum.  

In particular, crucial municipality, national, and global scale implications can be drawn out 

from this research. In the short term, specific policies can be targeted to the vulnerable 

municipalities which include ones with relatively lower average temperatures and low 

precipitation at different levels. On one hand, the exposed municipalities can design 

customized policies to incorporate climate change into SWM and execute accordingly. 

Climate change-resilient SWM infrastructures and processes along with informed human 

resources can be pivotal in minimizing the burden. On the other hand, the national and 

federal government can assist them with targeted funds, and national priorities to adapt and 

lastly mitigate the adverse impacts.  

Solving this issue also becomes a global imperative due to the transboundary nature of 

climate change. Nepal, which plays a minor role in climate change, is bearing one of the 

greatest burdens. Hence, it becomes a moral commitment of developed nations to cooperate 

and collaborate in the combat against climate change and its risks including that of SWM. 

Quick adaptation of renewable energy, technology for improved energy efficiency in 

buildings, industry, and household appliances, technology for the reduction of CO2 

emissions, etc is vital to curb the associated risks with climate change on a global scale. The 

agreement among global powers to curb the consequences due to climate change becomes 

crucial here. Furthermore, assisting developing and poor nations to overcome the risks via 

various financial and technical aid is a prerequisite. 

VII. Conclusion  

Management of MSW is a complicated issue for municipalities all around the globe. 

Developing nations, like Nepal, encounter additional bottlenecks in this context. Further, 

climate change has become a predominant factor in shaping the generation and management 

of MSW with due consideration of the vulnerabilities they face. Adding to the current 

literature on the subject, this study provides a piece of new evidence on the impact of climatic 

conditions on MSW in Nepal. Current year average temperature and total precipitation are 

observed negatively related to the MSW while that of the past year are positively linked. This 

suggests rapid adaptation of MSW with respect to climate change and its impacts at all levels. 

VIII. Limitations and the way forward 

The results of this research are subject to their own limitations. Firstly the baseline survey 

data used on MSW is quite limited to making a robust inference. Cross-sectional data on only 

sixty municipalities make the results sensitive. Moreover, the specified models require more 

municipal-level characteristics ranging from employment, income, consumption, and so on 

all in the disaggregated form to make causal inferences on the impact of climatic conditions 

on MSW. Further, the pathway of effect from climate change to MSW is still unclear and 

requires further theoretical work to make a strong case. The causality can be bidirectional and 
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hence requires sophisticated econometric techniques with non-linear climate impacts to 

reveal the desired associations and inferences. 

In context to climate data, important variables such as natural disasters and their magnitude, 

and extreme weather events are not incorporated in the research due to data unavailability. 

Municipal-level instead of District level climate data could have generated more precise 

results in this regard.  

Advancements in this research can be made on three fronts- data, theoretical framework, and 

empirical methodologies. Rich and disaggregated data on MSW and municipal-level 

characteristics is a must. Similarly, municipality-level climate data with additional variables 

mentioned above will be crucial in strengthening the estimators and inferences. Next, an 

elaborate review of existing theories and the development of a comprehensive theoretical 

framework of the climatic impacts on MSW is the need of the hour.  Finally, cutting-edge 

empirical methodologies including machine learning and causal inference able to capture the 

dynamic and non-linear impacts of climate on MSW  are necessary to make the desired 

progress in this research field. 

Although this area of research is in its infancy, insights on the topic have myriad policy 

significance and implications. This demand concerted efforts from researchers around the 

globe for diverse disaggregated and cross-country studies using novel methodologies. 
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