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ABSTRACT 

Ecological footprint (EF) measure how much productive land area is required for producing the 

products and resources consumed and the waste generated by humans. The problem of ecological 

overshooting is being faced by many developing countries like Pakistan. According to the Global 

Footprint Network, Pakistan is one of the ecologically in deficit countries list i.e we are consuming 

more than the available biocapacity with us. The ecological footprint of Pakistan in 2012 was 0.8 Gha 

per capita and biocapacity 0.4 Gha per capita. This is high time to think that whether we are living 

within our ecological limits and how fast humans are depleting the earth’s biosphere. With this 

background, the present study aims to estimate the ecological footprints at households’ level taking into 

account the food, housing, transportation, consumer goods and services in district Swat. Besides, the 

drivers of the ecological footprint and their impact on the ecological footprint was also estimated. This 

study used primary data which was collected through questionnaire designed by the Stockholm 

Environment Institute (SEI). To support the analysis, additional information has also been collected 

through the self-designed questionnaire. The information obtained were converted into EF though 

calculator of SEI. The analysis was extended to rural and urban areas of district Swat. The study used 

a sample of 1063 households from 7 tehsils of district Swat. The sample size was proportionally 

allocated to rural and urban areas of the each tehsil. Accordingly, 744 and 319 households were 

selected from rural and urban areas respectively. The descriptive statistics alongwith regression model 

was used for the analysis. The findings revealed that carbon footprint is the major contributor to total 

EF. The rural households have higher EF than urban households. However, the ecological 

overshooting is observed in both rural and urban areas. The major influencing factors of the EF in 

district Swat are income, household size, education, location, (rural or urban), type of food used, fuel 

consumption, renewable sources of energy, solid waste, home type and size. Based on findings, it is 

recommended that the households should be encouraged to use renewable sources of energy in homes 

to reduce their EF. Particularly, the use of solar energy in the large houses should be ensured. The 

resources use needs to be monitored to reduce ecological overshooting. The waste generated needs to 

be properly recycled. The increasing carbon footprint should be controlled through sustainable 

practices in vehicles use and electric appliances at home. The households should be given 

environmental awareness and education through various means to reduce EF. 

Keywords: Rural-Urban Comparison; Ecological footprint; Ecological overshooting; Carbon footprint; 

Housing structure, Household wastes 

 

INTRODUCTION 

Humans have limited natural resources available which are also depleting over the time. Under the 

business as usual, the Planet earth at present and in future is facing severe environmental hazards  and 

natural resources degradation (Holden, 2004). In 1992, after the Earth summit ended at Rio, it was 

stressed to reduce the environmental burden associated with increasing population. There is a need to 

assess how much our consumption pattern is sustainable and which component of the households’ 

consumption has more environmental impacts on natural capital. We must have ecological footprint 
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analysis for streamlining and prioritizing the efforts to solve the key sustainability challenges to secure 

our future (Malthis Wackernagel, 1997). 

Although the concept of EF is popular in developed countries but most of the analyst and policy 

makers are still unfamiliar with it. As per Global Footprint Network (2015) statistics, Pakistan is facing 

the challenge of ecological deficit because its EF was 0.8 Gha per capita which is higher than its 

biocapacity of 0.4 Gha per capita. Also, there is an increased trend of population and urbanization in 

Pakistan. People of Pakistan are now in need of more resources for consumption but that will also be 

associated with more waste generation. To show the true picture of the resources consumption and the 

available capacity we have, we need to compute the ecological footprint of both rural and urban 

households in Pakistan. The research is required in this field so that we can find out the determinants 

for the overshoot of biocapacity and conserve the resources for future generation and cut down our 

ecological overshoot.  

  There is a paucity of literature on the ecological footprint of material resource use at the 

household level. However, little efforts have been made to estimate the ecological footprint of the 

household level, for example, Rashid et al. (2018) computed the ecological footprint of Rawalpindi, 

Pakistan. They consider two urbanized areas i.e., Bahria Town and Gulraiz Colony for comparison of 

material resource consumption. The findings confirm that the ecological footprint of Bahria town is 8.6 

gha and Gulraiz colony ecological footprint is 6.9 gha. It suggests that when urbanization takes place, 

the consumption of material resources increases. In this case, the ecological footprint of these urban 

areas is larger than the biocapacity of Pakistan. The Major contributor is carbon footprint due to high 

dependency of oil-based transportation vehicles.  

  Similarly, Khan and Hussain (2017a) investigated the ecological footprint of households belong 

to urban and rural regions of Islamabad. The findings confirm that households live in Islamabad have 

greater demand for material goods and services with ecological footprint 4.5 gha. The channel through 

which households put more pressure on environment is to maintain higher living standards using food, 

transportation, housing and material goods and services. It is also argued that high-carbon footprint at 

household level is determined from household life style of consumption, income, saving, household 

composition, house size and type, and work style (Koide et al., 2019; Weber & Perrels, 2000). 

  Koide et al. (2019) studied the carbon footprint and consumer life style for Japanese household, 

where, the lowest and highest footprint segments have a five-fold gap, with both segments exceeding 

the 2030 and 2050 decarbonization goals. Some researchers conducted household level survey to 

investigate carbon footprint elasticity with respect to economic factor, such as, Kerkhof, Benders, and 

Moll (2009) for the household of Netherland; Weber and Perrels (2000) for the household of United 

States. 

  The differences in the carbon footprint of rural and urban households was also investigated by 

some researchers, for example, Gill and Moeller (2018) for Germany; Ala-Mantila, Heinonen, and 

Junnila (2014) for Finland; Jones and Kammen (2014) for United States. Majority of them found that 

the ecological footprint of urban households is more than the rural households. Similarly, Lee, 

Taherzadeh, and Kanemoto (2021) compared the carbon footprints of households in India at the district 

level, and found that households with high expenditure had nearly seven times the carbon footprint of 

households with low expenditure.  

  Kennedy, Krahn, and Krogman (2014) used household survey data to calculate the contribution 

of households' energy use, vehicle transportation, and air travel to carbon footprint. Their results 

confirm that household energy consumption (heating, cooling, and cooking) accounts for 50% of carbon 

footprints, vehicle transportation accounts for 30%, and air travel accounts for 15%. The carbon 

footprint of households belonging to the highest income quartile is 2.2 times that of households 

belonging to the lowest income quartile. The empirical literature offers a broad variety of household 

carbon footprints; for example, the approximate household carbon footprint in the United Kingdom was 

19.1 tons, while the carbon footprint in the United States was 48 tons per year. Even though both 

countries are developed, the gap is due to differences in their household consumption patterns. 

  Kerkhof et al. (2009) estimated the carbon footprint of the households at a national level. 

According to their findings, Sweden's households’ carbon footprint is 12.2 tons per year, while Norway 

13.6 tons, Netherlands 19 tons, and the UK 20.2 tons per year. The differences in households’ carbon 

footprint between countries are due to differences in material resource use. However, Brown, 

Southworth, and Sarzynski (2009) estimated the carbon footprint of transport and residential sectors in 
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the United States, where, transportation carbon footprint is 33 percent (i.e., 534 million tons was carbon 

footprint) in 2005. Highway (auto, truck, and bus) transportation, which contributed 80% of the carbon 

footprint, was the source of the 33 percent. Air, water, and rail-based transportation account for 20% of 

the United States' transportation carbon footprint. The residential sector was responsible for 39% of the 

carbon footprint in the United States. Residential buildings (single-family homes, apartments, 

manufactured housing, and other residential structures) account for slightly more than half of these 

emissions, with industrial buildings (offices, companies, hospitals, hotels, and other similar structures) 

accounting for the rest. Electricity is used in households for cooling (and some heating), lighting, and, 

increasingly, televisions, computers, and other household electronics. In the United States, these factors 

account for a larger portion of the residential carbon footprint.  

  C. Jones and D. Kammen (2011) quantified carbon footprint for the United States’ households 

and communities. The study estimated carbon footprint from transport, energy, water, waste, food, 

goods, and services. Tampa's transportation footprint is 8 tons CO2, while Los Angeles is 18 tons CO2. 

San Francisco housing footprint (which includes direct and indirect pollution from electricity, water, 

waste, and construction) is 7 tons CO2, while Kansas City is 18 tons CO2. Food (5-7 tons CO2), products 

(6-8 tons CO2), and services (5-7 tons CO2) footprints are estimated. Cities with the lowest carbon 

footprints appear to have low transportation footprints; however, many cities with low transportation 

footprints, such as Kansas City, Denver, St. Louis, Cleveland, Cincinnati, and Atlanta, have relatively 

high housing footprints. By contrast, San Francisco, and San Diego, the two cities with the lowest 

footprints from household energy (less than 4 tons CO2 from electricity, natural gas, and other fuels) 

have large transportation footprints i.e., 17 tons CO2, or nearly 40% of total footprint (C. M. Jones & 

D. M. Kammen, 2011). The carbon footprint of embedded products and services, personal travel, 

personal vehicle use, and household direct energy consumption is estimated by Druckman and Jackson 

(2009) for households in the United Kingdom. Consumption of embedded goods and services, which 

accounted for 55 percent of carbon footprint at the household level in 2004, was the largest contributor 

to carbon footprint. In 2004, the carbon footprint of household direct energy usage was 29 percent, 

making it the second largest contributor.  

  Seriño and Klasen (2015) found that the carbon footprint of fuel and light is the highest, 

followed by transportation, when estimating carbon footprints from household consumption of goods 

and services. This is plausible because, in the Philippines, fuel and light are energy intensive. Fruits and 

vegetables have a low carbon footprint, while poultry, dairy, and eggs have a higher carbon footprint.  

  Study of Goldstein, Gounaridis, and Newell (2020) found that households belong to high-

income group have larger carbon footprint than households belong to low-income one, primarily due to 

larger homes. This is possible since high-income households consume more material products and 

services, as well as consume fuel and light in larger magnitude than low-income households.  

  Similarly, Jones and Kammen (2014) calculated the carbon footprint of communities in the 

United States based on household demand for electricity, transportation, food, goods, and services. They 

found substantial differences in households’ carbon footprints between urban cities, suburban and 

metropolitan areas. The carbon footprint of households in urban core cities, suburban areas, and the 50 

main metropolitan areas was 40 tons, 50 tons, and 25 to 80 tons, respectively. Transportation and 

electricity usage at the household level in various areas of the United States are the main contributors 

to household carbon footprint.  

  For the awareness creation and policy implication, Baabou, Grunewald, Ouellet-Plamondon, 

Gressot, and Galli (2017) estimated ecological footprint of cities. They estimated that Valletta, Athens, 

and Genoa have the highest per capita ecological footprints, ranging from 5.3 to 4.8 gha, while Tirana, 

Alexandria, and Antalya have the lowest, ranging from 2.1 to 2.7 gha per capita. Except for 

Thessaloniki, Tel Aviv, Venice, Palermo, and Naples, most cities have larger footprints than their 

national averaged footprints. The cropland, built-up land, forest land, grazing land, fishing areas, and 

carbon footprints were taken into account in the calculation of the total ecological footprints of 

metropolitan cities. Carbon footprint is the largest contributor to total footprint, with contribution 

ranging from 0.73 gha per person in Tirana to 2.77 gha per person in Valletta. Since all metropolitan 

cities consume energy-intensive goods and services, carbon footprint is the largest contributor to total 

ecological footprint. In addition, wealthier households consume more energy-intensive commodities 

and have greater transportation connectivity, resulting in a larger carbon footprint. Cropland footprint 
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is the second largest contributor, ranging from 0.8 gha per person in Valletta and Tel Aviv to 1.3 gha 

per person in Barcelona (Baabou et al., 2017).  

  They also calculated the contribution of gross capital formation, utilities, commodities, 

transportation, lodging, and food to the footprints of cities. The food category is the biggest contributor, 

accounting for 40% of overall footprint in the bottom five cities and 27% in the top five cities. Tunis 

and Tirana's nutritional footprint accounts for about 46% of their overall ecological footprint. The 

second largest contributor to cities' ecological footprint is transportation, which includes both private 

and public vehicles. This group contributes between 14 percent and 25 percent of a city's footprint. The 

transportation footprint of Athens and Thessaloniki accounts for about 30% of their overall footprint. 

Consumption of goods, which includes clothes, furniture, electronics, and books, has the third larger 

ecological footprint, with 12 percent and 15 percent for cities with smaller and larger ecological, 

respectively. Housing, on the other hand, has the second-largest Footprint category in Cairo (including 

rent, air conditioning, heating, and water), whereas it has the third-largest Footprint category in Tunis. 

Housing accounts for 10% in cities with lower ecological footprint, although it accounts for 

approximately 8% in cities with higher ecological footprint values. The contribution of services (such 

as medical services, education, and eating) to overall ecological footprints in the bottom and top five 

cities is close, accounting for 5% of the total footprint. Apart from the need for household services, 

industries in metropolitan cities often need resources in the form of gross fixed capital formation. These 

resources are needed for the consumption of material products and investment services, and their 

contribution to the total ecological footprint of cities is 14%. The government activities also demand 

services, which is around 4% in the bottom five cities and 6% in the top five cities’ ecological footprint 

(Baabou et al., 2017).  

  Galli et al. (2020) estimated material resource demand and supply for six cities in Portugal for 

assessing environmental performance. They found ecological deficit in the Portuguese cities (i.e., 

residents have more ecological footprint than its biocapacity). The ecological footprint per person 

ranges from 3.25 gha in Lagoa to 4.08 gha in Almada, with biocapacities of 0.89 gha and 0.24 gha per 

person, respectively. It means that Portuguese cities are experiencing an ecological deficit because 

people consume more resources than are available within their borders. This disparity is more visible 

in four cities (Almada, Guimares, Lagoa, and Vila Nova de Gaia), owing to the territories' small natural 

resource endowment. The major component of overall ecological footprint is carbon in all cities whose 

share is more than half of the total ecological footprint.  

  Thus, policies toward reducing carbon emissions will significantly reduce the Portuguese 

ecological footprint (Galli et al., 2020). Following carbon, cropland (with an estimated value of 23% of 

total value), fishing grounds (9%), grazing land (7%), forest land (4%), and built-up land (1% of total 

value) put pressure on total ecological Footprints. It was also found that food consumption and 

transportation are the two key drivers of activity-based footprint. The food footprint per person is greater 

than 1 gha, and the transportation footprint is greater than 0.5 gha. Clothing and footwear, household 

furnishing, appliances, and maintenance, entertainment and culture, restaurants and hotels, health, 

housing, water, power, gas, communication, education, and miscellaneous products and services 

contribute less to the overall ecological footprint of cities, but they should not be neglected for better 

assessment of environmental impact of consumption of material goods and service (Galli et al., 2020). 

  Various indicators for evaluating environmental performance and environmental changes have 

been established in the literature of environmental and resource economics (Bilgili & Ulucak, 2018; 

Brambila & Flombaum, 2017; Dong & Hauschild, 2017). One of these indicators is the ecological 

footprint, which is characterized as the effect of human activities such as crops, forests, grazing, and 

fishery products, as well as the area required to sustain urban activities and sequester carbon on 

environment (Bilgili & Ulucak, 2018; Ulucak & Khan, 2020).  

  In theoretical and empirical literature ecological footprint has become one of the environmental 

indicators for addressing the environment performance via environmental intensity. Environmental 

intensity is a metric used to measure environmental impact of each unit of economic production 

(Hayden & Shandra, 2009). The Gross Domestic Product (GDP) is used as a measure of economic 

production, while the ecological footprint is used as a measure of environmental impact (Dietz, Rosa, 

& York, 2007; York, Rosa, & Dietz, 2004). 

 York et al. (2004) calculated the ecological footprint intensity for 139 countries and found that 

most countries in the developing and less developed regions had a higher ecological footprint intensity. 
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Due to their stage of growth, urbanization, and population density, they may have a case for more 

material goods and services. As a result, the environmental impact of economic output per unit is greater 

in developing and less developed countries. Switzerland was the most resource-efficient nation, while 

Tanzania was the worst performer in terms of resource consumption. These two countries' 

environmental impact per unit of economic production was 1.62 and 21.44 gha per dollar, respectively. 

They also estimated the correlation between affluence and ecological footprint. They found a negative 

correlation, confirming the argument that increasing income decreases environmental impact. Szigeti, 

Toth, and Szabo (2017) used ecological footprint intensity to assess the resource use performance of 

131 countries. A total of 40 countries out of 131 experienced a decline in resource usage (i.e., decline 

in their ecological footprint). However, 131 countries have achieved an overall decline in ecological 

footprint, implying that their GDP has risen while their ecological footprint has decreased. To put it 

another way, the ecological efficiency of the 131 countries surveyed was verified in absolute terms. 

Norway is the most resource productive country in terms of resource use, with the lowest per unit effect 

of GDP on the area of land, while Nigeria is the most inefficient in terms of resource use, requiring a 

greater area of land per unit of GDP. They also obtained that higher-income countries appeared to have 

a larger ecological footprint than middle- and lower-income countries.  

 Szigeti, Tóth, Borzán, and Farkas (2013) also found strong association between affluence and 

resource use. H Yousaf, Ahmed, and Khan (2016) found a downward trend in carbon and ecological 

footprint intensity in Pakistan. Although the annual average growth rate of GDP was 9.95 percent, the 

annual rate of decline of carbon and total footprint was 8.26 percent and 8.01 percent, respectively. 

They projected footprint intensity using the Grey (1,1) model and found a decreasing trend in footprint 

intensity when the annual average rate of GDP is greater than the annual rate of decline in resource 

usage. The ecological efficiency (i.e., ecological footprint intensity) is used to assess a society's or a 

nation's resource performance.  

When ecological performance improves, decoupling is possible in total ecological footprint, 

cropland, forest, fishery, grazing, carbon footprint, and built land footprint (Hazrat Yousaf, 2016). In 

the case of resource performance,Hazrat Yousaf (2016) findings were consistent with York et al. (2004). 

Among high-income countries, Switzerland was the most effective, while Estonia was the least 

efficient. Timor-Leste was ranked first (lowest ecological footprint intensity) among middle-income 

countries, while Congo was ranked 77th (i.e., has the highest ecological footprint intensity). The 

empirical evidence suggests that ecological efficiency has a negative effect on ecological footprint and 

its components. Controlling the effects of other factors improves ecological performance and decreases 

environmental degradation, implying that by implementing environmentally sustainable technologies 

and pro-environmental use of material products and services, as well as urban management, resource 

efficiency and environmental sustainability can be increased. The overall impact of these factors is to 

improve ecological efficiency and, as a result, to reduce various footprints (Szigeti et al., 2017; Hazrat 

Yousaf, 2016). Irshad and Hussain (2017) estimated the influencing factors of ecological efficiency for 

developing countries. Their findings support the environmental Kuznets hypothesis and argued that 

further affluence of developing countries reduces their ecological footprint via improving ecological 

efficiency.  

Studies (Irshad & Hussain, 2017; Szigeti et al., 2017; York et al., 2004; Hazrat Yousaf, 2016) 

concentrated on nations resource performance using the ecological efficiency index, while micro level 

research is more important for a community and regional resource use performance.  

Li, Cai, and Zhang (2020) investigated the positive impact of technological change on 

ecological efficiency because cities and communities are emerging and the factors such as climate 

change and hot summers necessitate using green technologies. They also found the positive impact of 

environmental regulation on ecological performance, supporting the claim that proper environmental 

regulation leads to improve environmental quality by reducing material resource use while increasing 

development process (Li et al., 2020; Zhou, Shi, Wang, & Zhang, 2018). It is important to combine 

proper environmental protection with technical advancement to promote environmental sustainability.  

The province-wise study of Liu, Li, Chen, and Yang (2019) estimated urban ecological 

efficiency and its influencing factors. They measured ecological efficiency in the context of urban 

sustainable development. Their results supported the point that technological advancement contributes 

significantly to urban ecological performance, while government financial support combined with a 

lack of adequate environmental management planning reduces urban ecological efficiency. 
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Furthermore, differences in ecological efficiency performance are caused by factors such as geographic 

location, social, and economic growth in different regions. As a result, an efficient ecological efficiency 

assessment is beneficial in revealing the ecological and policy performance of various regions within a 

province (Liu et al., 2019).  

Environmental intensity is reduced when manufacturing systems are expanded without 

environment friendly technologies implemented. This was found in the case of a Chinese province's 

urban efficiency, where industrial systems minimize ecological efficiency.  This is possible because 

China is a developing country that wants to increase its export share by increasing industrial output at 

the expense of the environment. According to Zhou et al. (2018), cities level report for China, Shenzhen 

has an ecological efficiency of 1.61 (i.e., the lowest environmental effect of economic output), followed 

by Shanwei with an ecological efficiency of 1.30. Shooguan, Dongguan, Jiangmen, Qingyuan, and 

Zhaoqing were the cities with the lowest ecological efficiency. The most polluting industries, such as 

electroplating and printing, are concentrated in these towns, where they generate the greatest amount of 

waste from various activities. 

Many researchers tried to calculate the cities footprint in many countries. Some of the cities’ 

footprint are mentioned in Table 1. 

 

Table No. 1: Ecological footprints of cities of selected countries 

Country City City footprint value References 

India Mumbai 

New Delhi 

Bangalore 

Chennai 

Kolkata 

1.76 tons  

0.98 tons 

1.13 tons 

1.11 tons 

1.56 tons carbon footprint person-

1year-1 

Lee et al. (2021) 

Portugal Almada 

Bragança 

Castelo Branco 

Guimarães 

Lagoa 

Vila Nova de 

Gaia Portuga 

4.08  

4.01  

4.02  

3.66  

3.25  

3.92  

3.94 gha person-1 

Galli et al. (2020) 

Pakistan Islamabad 4.5 gha   Khan and Hussain 

(2017b) 

Southern 

Europe, 

Middle East, 

and North 

Africa 

Tirana 

Alexandria 

Cairo 

Marseille 

Athens 

Thessaloniki 

Tel Aviv 

Genoa 

Naples 

Palermo 

Rome 

Venice 

Valletta 

Barcelona 

Valencia 

Tunis 

Antalya 

Istanbul 

Izmir 

2.12 

2.53 

2.85 

4.72 

4.84 

4.25 

4.06 

4.89 

3.34 

3.83 

4.70 

4.02 

5.34 

4.52 

4.04 

3.12 

2.70 

3.23 

2.94 gha person-1 

Baabou et al. (2017) 
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Iran Isfahan 

Tehran 

1.22 

3.79 gha person-1 

Shayesteh, Darani, and 

Ildoromi (2015) 

China 

Japan 

Shenyang 

Kawasaki 

1.8  

5.1 gha person-1 

 

Geng et al. (2014) 

Israel Beer-Sheva 3.98 gha person-1 Zeev, Meidad, and 

Avinoam (2014) 

 

 Although researchers tried to estimate the carbon footprint of households at various levels. 

However, they concluded that urban households have more ecological footprint than rural households. 

However, it can’t be generalized because in some cases the lifestyle of rural households is much closed 

to urban households due to rural transformation. Moreover, the rural households are more closed to use 

the natural capital than urban households. So, this debate is inconclusive. With this motivation, this 

research tries to estimate the ecological footprint for both rural and urban households. Besides, the 

impact of key drivers of ecological footprint have also been estimated. The study also checks the validity 

of Environmental Kuznets Curve (EKC) at household level in a typical district of Pakistan namely Swat. 

As a matter of fact, the inefficient use of natural capital in both rural and urban areas at national 

and district level is increasing day by day. The district-wise ecological footprint analysis has given less 

attention by researchers. District Swat is not the exceptional where 30% of the total population of the 

district is living in urban while 70% in rural areas. The total population of the district has been increased 

by 83% in 2017 census as against the population of 1998 census. The increase in the population would 

definitely have additional impact on the consumption and ultimately on the natural resources. The 

increasing population is closely associated with increasing demand for water, food, energy, transport 

and houses which are the major components of ecological footprint. Besides, the study area 

accommodates thousands of Non-Custom paid vehicles causing congestion and emits more carbon 

dioxide emissions than other areas adding up to the environmental burden/ecological footprint. 

Furthermore, the study area attracts millions of tourists annually which further put pressure on the use 

of available natural resources and generate more waste. It has been observed that the increasing 

population increased the demand for housing which convert the agriculture land into built-up land. All 

these factors manifold the environmental impact and increase the total ecological footprint.  

District Swat has been selected for this study due to various reasons. Firstly, 30% of the total 

population of the district is living in urban while 70% in rural areas. The total population of the district 

has been increased by 83% as against the population of 1998 census. The increase in the population 

would definitely have additional impact on the consumption and ultimately on the natural resources. 

More specifically, the increase in population would ultimately put pressure on the resources such as 

water, food, energy, transport and houses which are the major components of ecological footprint 

analysis. Secondly, the study area accommodates thousands of Non-Custom paid vehicles causing 

congestion and emit more carbon dioxide emissions than other areas. The local people/tourists mainly 

use these vehicles for travelling to the tourists spots which adds to the environmental burden/ecological 

footprint. Thirdly, the study area host millions of tourists annually which further put pressure on the use 

of available natural resources and generate more waste which is also taken into account in the analysis 

of ecological footprint. Fourthly, it has been observed that the increasing population increased the 

demand for housing which convert the agriculture land into built-up land. All these factors manifold 

the environmental impact and increase the total ecological footprint. The demand for resources’ use is 

not same for urban and rural households, this is the reason that this study estimates and analyzes the 

ecological footprint for both rural and urban households in district Swat. Moreover, this study also 

estimates the impact of major influencing factors on the ecological footprint to help planners of 

Environmental Protection Department, Government of Khyber Pakhtunkhwa to prioritize their policy 

options. This research helps them in assessing the pressure on the resources consumption on earth, 

which affects the Planet adversely. The estimation of the ecological footprints and their determinants at 

household level of Swati households are lacking and this proposed study bridge this gap. More 

specifically, this study will answer the questions such as How much the carbon footprint contributes to 

the total ecological footprint at household level? Do the urban households have more ecological 

footprint than rural households? Do the socioeconomic and demographic factors have any influence on 
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the total ecological footprint at household level? and Does the income and ecological footprint 

relationship validates the EKC hypotheses? 

 

DATA AND METHODOLOGY 

District Swat has seven tehsils namely Kabal, Matta, Khwazakhela, Babuzai, Barikot, Behrain and 

Charbagh. This study used primary data which were collected through questionnaires from the field 

survey in district Swat covering both urban and rural areas. The study utilized the questionnaire of the 

Stockholm Environment Institute (SEI) (Shayesteh et al.). The SEI also have online Ecological footprint 

calculator: (http://calculator.bioregional.com/) which facilitates us to compute the ecological footprint 

of the households. The calculator also converts the household consumption into overall EF, Global 

hectares and planets required. The questionnaire covered four parts namely food, travel, home and stuff. 

In the category of food, the information on the consumption pattern were collected. In the travel 

different information gathered related to mode and distance of travelling. In the component of home, 

the details on the structure of home were taken. Some of the information which are not covering by the 

online questionnaire such as households’ income, education, household size, number of vehicles etc. 

were also collected. These information are required for the regression analysis.  

A total sample of 1063 households both from rural and urban areas was selected from the seven 

tehsils of district Swat. The sample size was allocated proportionally to both rural and urban population. 

According to the Census 2017, about 30% of the population is living in urban while 70% in rural areas. 

Accordingly, a sample of 744 and 319 households were selected from rural and urban areas respectively. 

Similarly, the sample size was further allocated to each tehsil proportionally. The total sample size was 

estimated using online sample size calculator: (http://www.surveysystem.com/sscalc.htm) keeping 

confidence level as 95% while confidence interval as 3%. The details of the total sample size and its 

break-up is given in table 2. 

 

Table No. 2: Total Sample Size and its Allocation to Seven Tehsils of Swat 

Tehsil Location of the respondent Total 

Urban Rural 

Babuzai 83 192 275 

Barikot 25 60 85 

Behrain 34 80 114 

Charbagh 17 41 58 

Kabal 58 135 193 

Khwazakheila 37 86 123 

Matta 65 150 215 

Total 319 744 1063 

 

Econometric Modelling for the Determinants of Ecological Footprint 

There are various factors which impact the ecological footprint. As the income of the households 

increases, their consumption activities also increase which fuels their ecological footprint. However, 

the high income households, try to purchase environment friendly items as compared to low income 

households. Resultantly, after certain level, their ecological footprint falls supporting the environmental 

Kuznets hypotheses (Irshad, Hussain, & Malik, 2021; Khan & Hussain, 2017b; Hazrat Yousaf, Hussain, 

& Khalil, 2018). In this study, the square term of the income alongwith original income has also been 

included in the model to check the validity of EKC at household level in district Swat. The size of the 

household also impacts the ecological footprint. However, it is possible that they share the resources 

and get benefit from economies of scale. This study also included this variable as influencing factor of 

the ecological footprint. The education also impacts the ecological footprint. The higher the education, 

the higher the opportunities with households resultantly increases their expenses and ecological 

footprint (Khan & Hussain, 2017a).  

However, the education is also instrumental in saving ecological resources and in spending on 

environment-friendly goods thus reducing their ecological footprint. This study also included this 

variable as influencing factor of ecological footprint. Location of the households whether rural or urban 

also matter for the ecological footprint. In urban areas, the households share the resources and also get 

http://calculator.bioregional.com/
http://www.surveysystem.com/sscalc.htm
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benefit from the economies of scale thus having low ecological footprint than rural areas. This study 

included the location (Rural or Urban households) as a dummy variable to check whether rural 

households have significant impact on the ecological footprint. The rural households eat fresh, locally 

grown, unprocessed and unpacked food items thus having low ecological footprint as compared to urban 

households. This study also included this variable to check if the uses of locally grown, unprocessed 

and unpacked food items have any impact on the ecological footprint. The use of renewable resources 

by the households also reduce the ecological footprint and leads toward sustainability at household 

level. The solid waste also impacts the environment thus increasing ecological footprint. The 

households having more waste have more ecological footprint. The fuel consumption for vehicles by 

the households is key cause of increasing ecological footprint at household level. Many studies reported 

that carbon footprint generated from transport at household level is the major cause of ecological 

overshooting. This study included the fuel consumption for vehicles as explanatory variable. The house 

type and size also impact the ecological footprint. The households have high standard and large houses 

have high ecological footprint. These have been included as dummy variables in the econometric model. 

To estimate the determinants of ecological footprint, the following econometric model was 

used. 

 

TEF = βo + β1HY + β2SQHY + β3 HHS+ β4 EDU+ β5 D1+β6 UULG+ β7 RSE+ β8 WASTE+ β9 TFC+ 

β10 D2+ β11 D3+ β12 D4+ β13 D5+ β14 D6+ β15 D7+ β16 D8 + Ui 

 

Where, TEF is the total Household Ecological Footprint in Global Hectares which will be calculated 

by using online calculator http://www.footprintcalculator.org/.  Ui is random term and absorbs the effect 

of all those variables which are not included in the model. The details of the construction and expected 

signs of other variables are given in table 3. 

 

Table No.  3: Variables Construction and their Expected signs 

Variable 
Notation Measurement / Construction of 

variables 

Expected 

Sign 

Income of the households  HY PKR per. month + 

Square of Income of the 

households  

SQHY Square of PKR per. month - 

Household members HHS Total number of households members +/- 

Education 
EDU Numbers of years of schooling of the 

head of household 

- 

Location 
D1 1= HH belongs to rural area,  

0 = Otherwise 

+ 

Use of unprocessed, unpackaged 

or locally grown food 

UULG Share of unprocessed, unpackaged or 

locally grown food used by household 

- 

Home's electricity comes from 

renewable sources 

RSE Share of home's electricity comes from 

renewable sources 

- 

Waste 
WASTE Waste generated by household per week 

in kg 

+ 

Total Fuel Consumption 
TFC Total Fuel Consumption of Vehicles in 

liters 

+ 

Housing Type  (Freestanding, no running water) as bae category) 

Free standing running water 
D2 1= Free standing running water and 0 = 

otherwise 

+ 

Multi-storey apartment 
D3 1= Multi-storey apartment and 0 = 

Otherwise 

+ 

Duplex, row house or building 

with 2-4 housing units 

D4 1= Duplex, row house or building with 

2-4 housing units and 0= Otherwise 

+ 

Size of the Home (Tiny (14 m2 / 150 sq ft) as base category 

http://www.footprintcalculator.org/
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Small (46 m2 / 500 sq ft) 
D5 1= Small home and  

0 = otherwise 

- 

Medium (139 m2 / 1500 sq ft) D6 1=Medium Home  and 0 = otherwise - 

Large (465 m2 / 5000 sq ft) 
D7 1=Large Home and  

0 = otherwise 

+ 

Huge (1394 m2 / 15000 sq ft) 
D8 =Huge home and  

0 = otherwise 

+ 

 

RESULTS AND DISCUSSION 

Environmental Impacts of resources use at Household level in District Swat 

The households use earth resources causing depletion of natural capital and accumulation of 

environmental burden. The higher the ecological footprint, the higher will be the depletion of natural 

capital. The average ecological footprint of the households in district Swat is 3.90 Gha. However, the 

ecological footprint of rural households (3.92 Gha) is higher than the ecological footprint of urban 

households (3.87). The number of earths required by the households, carbon footprint and its share is 

also higher in rural than urban households (Table 4).  

It is due to many factors; firstly, the urban households possess less natural capital to use than 

rural households. Secondly, the urban households also utilize the economies of scale while using the 

natural resources. Thirdly, the rural households also have higher size than urban households. Fourthly, 

in the study area the size of the urban areas and their populations are low as compared to rural areas. 

Due to these factors, the rural households put more pressure on the natural resources than urban 

households. 

The descriptive statistics also show that Carbon Footprint is the major contributor to total 

ecological footprint in both rural and urban areas of district Swat. In the sampled households, 54% of 

the total ecological footprint is contributed by carbon footprint. This is because of the fact that the 

households use carbon generating goods such as vehicles and electric appliances. Their dietary habits 

also affect their ecological footprint. The use of vegetables has less water footprint than meat at 

household level. However, in the study area, majority of the people use meat frequently.  

 

Table No. 4: Ecological footprint, earths and carbon footprint of the sampled Households 

Indicator Location of the respondent 

Urban Rural Total 

Min Max Mean Min Max Mean Min Max Mean 

Ecological Footprint 

(Gha) 
1.30 9.30 3.87 1.00 9.30 3.92 1.00 9.30 3.90 

Earths or planets 0.80 5.40 2.25 0.60 10.00 2.32 0.60 10.00 2.29 

Carbon Footprint 2.00 
44.0

0 
6.02 1.30 129.00 6.14 1.30 129.00 6.11 

Carbon Footprint as a 

Percent of total Ecological 

Footprint 

34.00 
78.0

0 
53.67 34.00 78.00 54.40 34.00 78.00 54.18 

Source: Author’ calculations 

 

Use of animal-based products by the households 

While estimating the total ecological footprint, the online calculator takes into account the use of animal 

based products. The frequency and type of animal based products cause the total ecological footprint to 

increase/decrease across different households. During the field survey, the households in district Swat 

were asked to report the frequency and type of animal based products such as beef or lamb, pork, 

poultry, fish and shell fish. Majority of the respondents from both rural and urban areas reported that 

their use of animal based stands in the categories of infrequently, occasionally and often. Similarly, 

majority of the respondents use beef and lamb infrequently and often in both rural and urban areas. It 



A Comparative Analysis of Ecological Footprint of Rural-Urban Households 

1107 

is also interesting to note that all the households both in rural and urban area never use pork. This is 

mainly due to the religious and cultural restrictions on the use of pork (Table 5). 

Majority of the respondents reported their use of poultry in the categories of infrequently, 

occasionally, often and very often. The use of poultry in rural area is more than urban area. This is due 

to the fact that the households in urban areas are more health cautious than rural households and prefer 

to use vegetables over the poultry or beef. Majority of the respondents reported their use of fish and 

shell-fish in the categories of never, infrequently and occasionally. The use of fish in rural areas is more 

than urban areas. This is due to the fact that the rural people are also involved to catch fish directly in 

the river Swat. Majority of the respondents reported their use of eggs and chees in the categories of 

infrequently, often and very often (Table 5). The use of these products in rural areas is more than urban 

areas.  

 

 

 

 

 

 

 

 

 

Table No. 5: Use animal based products by the sampled households 

 
 

Quality of the food/diet used and grown 

The quality of the food and diet used also impact the overall ecological footprint of the households. The 

use of fresh and locally grown food/diet has less environmental impact than food imported from other 

areas. Majority of the respondents (86.7%) in the study area reported that they use unprocessed, 

Never Infrequently Occasionally Often Very often

Urban 14(32.6%) 79(18.5%) 96(44.0%) 105(34.3%) 25(36.8%)

Rural 29(67.4%) 349(81.5%) 122(56.0%) 201(65.7%) 43(63.2%)

Total 43(100.0%) 428(100.0%) 218(100.0%) 306(100.0%) 68(100.0%)

Urban 29(18.4%) 84(24.2%) 71(40.6%) 112(34.8%) 23(37.7%)

Rural 129(81.6%) 263(75.8%) 104(59.4%) 210(65.2%) 38(62.3%)

Total 158(100.0%) 347(100.0%) 175(100.0%) 322(100.0%) 61(100.0%)

Urban 319(30.0%) 319(30.0%) 0 0 0

Rural 744(70.0%) 744(70.0%) 0 0 0

Total 1063(100.0%) 1063(100.0%) 0 0 0

Urban 11(22.0%) 61(19.8%) 104(32.0%) 92(34.5%) 51(45.1%)

Rural 39(78.0%) 247(80.2%) 221(68.0%) 175(65.5%) 62(54.9%)

Total 50(100.0%) 308(100.0%) 325(100.0%) 267(100.0%) 113(100.0%)

Urban 39(18.7%) 153(33.3%) 86(29.9%0 34(38.2%) 7(41.2%)

Rural 170(81.3%) 307(66.7%) 202(70.1%) 55(61.8%) 10(58.8%)

Total 209(100.0%) 460(100.0%) 288(100.0%) 89(100.0%) 17(100.0%)

Urban 11(19.0%) 59(27.7%) 49(36.6%) 104(31.5%) 96(29.3%)

Rural 47(81.0%0 154(72.3%) 85(63.4%) 226(68.5%) 232(70.7%)

Total 58(100.0%) 213(100.0%) 134(100.0%) 330(100.0%) 328(100.0%)

How often do you eat beef or lamb

How often do you eat poultry

How often do you eat fish and shell fish

How often do you eat eggs, chees

Location of the 

respondent

How often do you eat animal-based products?

How often do you eat beef or lamb
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unpackaged or locally grown food items. They don’t import these food items from the far flung areas 

and these products are produced/grown within radius of less than 320 kilometres (Table 6). 

 

 

Table No. 6: Descriptive statistics of the diet used and grown 

 N Min Max Mean Std. Dev 

How much of the food that you eat is 

unprocessed, unpackaged or locally grown? 

(%) 

1063 40.00 100.00 86.68 9.19 

How much of your diet is locally grown or 

produced? (Less than 320 kilometers/200 

miles away) 

1063 30.00 100.00 82.75 11.18 

 

Structure, construction materials and size of the Houses of the households 

The housing structure also matters for the ecological footprint. The cluster of houses in an area shares 

the resources and have less environmental burden on the natural capital leads to low ecological 

footprint. Majority of the households in the study area reported that they are living Duplex, row house 

or building with 2-4 housing units (Table 7). However, such households are more in rural areas than 

urban areas and the main reason is the availability of land in rural areas. 

The construction materials used in these houses also matter for the overall ecological footprint. 

Majority of the respondents used bricks and concrete while constructing their houses. Substantial 

number of households also used adobe while constructing their houses (Table 8). However, the share 

of adobe is more in rural than urban areas. The reason is that the poor population is more in rural than 

urban areas. The size of the house also matters for the ecological footprint. The large home size has 

more ecological impact than small and medium home sizes. In the sampled area, majority of the 

respondents were living in the medium size houses (Table 9). 

 

Table No.7: Type of housing structure of the sampled households 

Location of the 

respondent 

Type of home in which household is living Total 

Freestanding, 

no running 

water 

Freestanding, 

running water 

Multi-storey 

apartment 

Duplex, row house 

or building with 2-

4 housing units 

Urban 20(16.9%) 39(21.1%) 15(44.1%) 245(33.7%) 319(30.0%) 

Rural 98(83.1%) 146(78.9%) 19(55.9%) 481(66.3%) 744(70.0%) 

Total 118(100.0%) 185(100.0%) 34(100.0%) 726(100.0%) 1063(100.0%) 

 

 

Table No. 8: type of Construction materials used in the houses of the sampled households 

Location of 

the 

respondent 

What material is your house constructed with? Total 

Straw/ 

bamboo 

Brick / 

concrete 

Wood Adobe Steel / 

other 

Other 

Urban 6(50%) 270(35.7%) 4(40%) 37(14.2%) 2(8.7%) 0(0%) 319 (30%) 

Rural 6(50%) 486(64.3%) 6(60%) 223(85.8%) 
21(91.3%

) 

2(100%

) 
744(70%) 

Total 12(100%) 756(100%) 10(100%) 260(100.0%) 23(100%) 
2(100%

) 
1063(100%) 
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Table No. 9: Average size of the home 

Location of 

the 

respondent 

What is the size of your home? Total 

Tiny (14 

m2 / 150 sq 

ft) 

Small (46 m2 / 

500 sq ft) 

Medium (139 

m2 / 1500 sq ft) 

Large 465 

m2 / 5000 sq 

ft 

Huge 1394 

m2 / 15000 

sq ft 

Urban 20(1.9%) 78(7.3%) 144(13.5%) 71(6.7%) 6(0.6%) 319(30.7%) 

Rural 76(7.1%) 185(17.4%) 313(29.4%) 148(13.9%) 22(2.1%) 744(70%) 

Total 96(9%) 263(24.7%) 457(43.0%) 219(20.6%) 28(2.6%) 1063 

 

 

State of electricity availability and energy efficient homes of the households 

The availability and use of electricity and electric appliances has strong impact on the carbon footprint 

of the households. In the sampled households, almost all households have electricity connections in 

both rural and urban areas (Figure 1). However, it is also important to have energy-efficient homes to 

reduce the carbon and environmental impacts. Majority of the sampled households have below average 

or average energy efficient homes in both rural and urban areas (Figure 2).  

 

 
 

 

1

318 736

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

No

Yes

Figure 1: Availability of electricity at homes

Urban Rural
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To reduce the environmental impact the households should be encourage and supported to have 

solar energy or other least carbon polluting and environment friendly technologies for lighting and 

electric appliances. Besides, they must have efficiency-centred design i.e. passive heating/cooling, 

advanced temperature control and ventilation. To achieve efficiency they should have well insulated, 

efficient lighting and appliances alongside careful use. 

 

State of Trash generated by the households and recycling 

The trash generated by the households impact the ecology thus has high ecological footprint and 

environmental burden on the economy. The households generating more garbage than their neighbours 

have high ecological footprint. The ecological footprint calculator utilizes the information that how 

much the households generate trash as compared to their neighbours. In the sampled households, 

majority of the households reported that they generate less or same trash as compared to their 

neighbours (Figure 3). 

Those households which recycle their wastes including paper and plastics have less 

environmental burden or ecological footprints. In the study area, majority of the households do not have 

proper recycling options in both rural and urban areas and thus reported either none or some while 

recycling their papers and plastics (Table 10). 
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Table No.  10: Frequency of recycling paper and plastic by the sampled households 

 
 

Purchase of new goods, furnishings, appliances, reading materials, electronics and gadgets  

The households which are more involved in purchasing new goods, electric appliances, clothing, sports 

goods, footwear, furnishing and reading materials put more environmental burden on the ecology than 

other households. The purchase of new goods and services are reflected in their ecological footprint. In 

the study area, majority of the households reported they do not purchase new clothing, footwear and/or 

sporting goods frequently rather Minimal to none or Not much (Table 11). The same categories were 

also reported by the households for the purchase of new furnishings (Table 12). 

Majority of the households also reported that they purchase new appliances rarely or 

infrequently  in both rural and urban areas (Table 13). They also purchase new Electronics & Gadgets 

rarely or infrequently in both rural and urban areas (Table 14). Similarly, the households also purchase 

new reading materials such as books, newspaper, magazines rarely or infrequently in both rural and 

urban areas (Table 15). 

 

 

 

 

 

Little to 

none
Some Half Most ALL

Urban 155(14.6%) 112(10.5%) 31(2.9%) 20(1.9%) 1(0.1%) 319(30.0%)

Rural 424(39.9%) 194(18.3%) 67(6.3%) 50(4.7%) 9(0.8%) 744(70.0%)

Total 579(54.5%) 306(28.8%) 98(9.2%) 70(6.6%) 10(0.9%) 1063(100%)

Little to 

none
Some Half Most ALL

Urban 159(15.0%) 113(10.6%) 19(1.8%) 28(2.6%) 0(0.0%) 319(30.0%)

Rural 381(35.8%) 223(21.0%) 54(5.1%) 72(6.8%) 14(1.3%) 744(70.0%)

Total 540(50.8%) 336(31.6%) 73(6.9%) 100(9.4%) 14(1.3%)  1063(100%)

Location of 

the 

respondent

How much do you recycle Paper?
Total

How much do you recycle Plastic?
Total
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Table No. 11 Monthly closest purchase of new clothing, footwear and/or sporting goods  

Location of 

the respondent 

Monthly closest purchase of new clothing, footwear and/or sporting 

goods 

Total 

Minimal to 

none 

Not much 

(underwear 

and socks) 

Average 

(shirts, 

underwear, 

socks) 

Above average 

(shoes, pants, 

shirts, 

underwear, 

socks) 

A lot (several 

new outfits 

and shoes 

every month) 

Urban 133(12.5%) 141(13.3%) 37(3.5%) 6(0.6%) 2(0.2%) 319(30%) 

Rural 381(35.8%) 278(26.2%) 73(6.9%) 12(1.1%) 0(0.0%) 744(70%) 

Total 514(48.4%) 419(39.4%) 110(10.3%) 18(1.7%) 2(0.2%) 1063 

 

Table No. 12: Closest to your annual new household furnishings purchases 

Location of 

the respondent 

Closest purchasing of new household furnishings on annual basis Total 

Minimal to 

none 

Not much(I haven't 

decorated in years, 

maybe just new 

towels and sheets) 

Average(new 

bedding and a 

lamp or table, 

just to spruce 

things up) 

Above average (a 

couch or new 

bedroom set - I 

like to change it 

up) 

Urban 195(18.3%) 106(10.0%) 15(1.4%) 3(0.3%) 319(30%) 

Rural 537(50.5%) 170(16.0%) 37(3.5%) 0(0.0%) 744(70%) 

Total 732(68.9%) 276(26.0%) 52(4.9%) 3(0.3%) 1063 

 

 

Table No. 13: Frequency of purchasing new Household Appliances by the households 

Location of 

the 

respondent 

Frequency of the purchasing new Household Appliances Total 

Never, 

rarely(I don't 

purchase 

major 

appliances for 

my home) 

Infrequently(I 

only replace 

broken 

appliances as 

needed) 

Occasionally(I 

sometimes replace 

out-of-date 

appliances with 

new models) 

Often(I replace most 

of my appliances with 

the latest models) 

Urban 187(17.6%) 112(10.5%) 19(1.8%) 1(0.1%) 319(30%) 

Rural 479(45.1%) 236(22.2%) 25(2.4%) 4(0.4%) 744(70%) 

Total 666(62.7%) 348(32.7%) 44(4.1%) 5(0.5%) 1063 

 

 

Table No. 14: Frequency of purchasing new Electronics & Gadgets 

Location 

of the 

responde

nt 

Frequency of purchasing new Electronics & Gadgets Total 

Never, rarely 

(I upgrade 

my mobile 

phone every 

few years) 

Infrequently (I 

generally only 

replace broken 

TVs, 

computers) 

Occasionally (I 

replace out-of-

date models and 

occasionally buy 

a new gadget) 

Often (I own 

many of the 

newest gadgets 

on the market) 

Very often 

(I always 

have the 

latest and 

greatest 

gadgets) 

Urban 166(15.6%) 118(11.1%) 30(2.8%) 3(0.3%) 2(0.2%) 319(30%) 

Rural 434(40.8%) 269(25.3%) 37(3.5%) 4(0.4%) 0(0.0%) 744(70%) 

Total 600(56.4%) 387(36.4%) 67(6.3%) 7(0.7%) 2(0.2%) 1063 

 

 

 



A Comparative Analysis of Ecological Footprint of Rural-Urban Households 

1113 

Table No. 15: Frequency of purchasing new Books, Magazines & Newspapers by the households 

Location of 

the 

respondent 

Frequency of purchasing new Books, Magazines & Newspapers Total 

Never, 

rarely (I 

buy a 

newspaper, 

magazine 

or new 

book a few 

times a 

year) 

Infrequently (I 

read most of the 

news online and 

borrow many of 

the books and 

magazines I 

read) 

Occasionall

y (I read 

some news 

online and 

subscribe to 

a couple of 

magazines 

or 

newspapers) 

Often (I often 

get a 

newspaper 

and buy 

books or 

magazines 

every week 

or two) 

Very often (I 

get a daily 

newspaper 

and buy 

books or 

magazines 

several times 

a week) 

Urban 202(19.0%) 55(5.2%) 34(3.2%) 23(2.2%) 5(0.5%) 319(30%) 

Rural 544(51.2%) 91(8.6%) 45(4.2%) 53(5.0%) 11(1.0%) 744(70%) 

Total 746(70.2%) 146(13.7%) 79(7.4%) 76(7.1%) 16(1.5%) 1063 

 

Travelling of the households 

Transportation significantly affects the ecology. The more the travelling the more will be the ecological 

footprint. During the field survey, the households reported that on average they travel 48.76 km by car 

while 32.11 km by motorcycle during a week. On average the households travel 27.33 km by bus/train 

during a week. There is no railway rout in district Swat, and they mainly use Peshawar railway stations 

for travelling. Their travelling through train is very rare. The households mainly travel using buses 

(Table 16) 

The carpooling is also energy saving options during the travelling causing low carbon footprint 

of the households. However, in sampled area, majority of the respondents do not carpool while 

travelling by car due to availability quick means of transportation in both rural and urban areas (Figure 

4). 

 

Table No. 16: Descriptive statistics on travelling distance 

Travelling by households N Min Max Mean Std. Dev 

Travel distance and fuel economy 

How far do you travel by car each week? (As 

a driver or passenger) km 
1063 .00 1400.00 48.76 115.94 

How far do you travel by motorcycle each 

week? (As a driver or passenger) 
1063 .00 850.00 32.11 88.09 

Travelling of the households by bus, train, aeroplane 

How far do you travel on public 

transportation each week? (Bus, train, etc.) 
1063 .00 480.00 27.33 55.86 

How far do you travel each week by train 

Km? 
1063 .00 30.00 0.03 0.93 

How far do you travel each week by bus km? 1062 .00 480.00 26.52 54.78 

How many hours do you fly each year? 1063 .00 12.00 0.12 0.86 
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Regression Results of the Factors Influencing Ecological Footprint 

The regression results (Table 17) show that income has positive and statistically significant impact on 

the ecological footprint of the households. As their income increases, they extends their consumption 

net and purchase new environment polluting goods thus increasing their ecological footprint. The square 

of the income variable has negative and statistically significant impact on the ecological footprint.  This 

also validates the Environmental Kuznets Hypothesis which states that income and environmental 

degradation has positive relation upto certain level (turning point), after that the increasing income will 

leads to reduction in the environmental degradation. 

The household size has negative and statistically significant impacts on the ecological footprint. 

This is because of sharing the resources in the households and gaining the benefits of economies of 

scale. 

The education has positive impact on the ecological footprint. Its coefficient is statistically 

insignificant and this is because of the fact that households may have general education but not 

necessarily have the environmental education.  

The coefficient of the location (dummy) variable show that rural households have higher 

ecological footprint than the urban households (reference category). Its coefficient is also statistically 

significant. This is because of the fact that the activities of rural households exploit the natural capital 

more than the urban households. 

The coefficient of the use of unprocessed, unpacked and locally grown food items is negative 

and statistically significant. This is because of the fact that unprocessed, unpacked and locally grown 

food items have least ecological footprint than the products imported from far flung areas or countries. 

The coefficient of the renewable sources of energy has negative and statistically significant 

impact on the ecological footprint of the households. The more the use of renewable energy, less will 

be the carbon dioxide emissions leading to low ecological footprint. 

The solid waste has positive impact on the ecological footprint of the households. The more the 

waste generated by the households, the more will be the environmental degradation resultantly leading 

to high ecological footprint. Similarly, the fuel consumption is obviously impacting the ecological 

footprint. Its coefficient is positive and statistically significant. 
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Table No. 17: Regression results of the determinants of ecological footprint 

Variable Notation Unstandardized Coefficients t Sig. 

B Std. Error 

Constant  5.615 .536 10.478 .000 

Income of the households  HY 5.802E-006 .000 3.464 .001 

Square of Income of the 

households  

SQHY 
-8.592E-012 .000 -2.512 .012 

Household members HHS -.034 .010 -3.494 .000 

Education EDU .008 .008 1.029 .304 

Location D1 .143 .086 1.654 .099 

Use of unprocessed, 

unpackaged or locally grown 

food 

UULG 

-.016 .005 -3.583 .000 

Home's electricity comes from 

renewable sources 

RSE 
-.011 .004 -2.529 .012 

Waste WASTE .008 .008 1.021 .308 

Total Fuel Consumption TFC .003 .001 4.865 .000 

Housing Type  (Freestanding, no running water) as bae category) 

Free standing running water D2 .415 .150 2.775 .006 

Multi-storey apartment D3 .327 .248 1.316 .189 

Duplex, row house or building 

with 2-4 housing units 

D4 
.374 .130 2.873 .004 

Size of the Home (Tiny (14 m2 / 150 sq ft) as base category 

Small (46 m2 / 500 sq ft) D5 -.218 .154 -1.415 .157 

Medium (139 m2 / 1500 sq ft) D6 -.042 .152 -.274 .784 

Large (465 m2 / 5000 sq ft) D7 .541 .175 3.086 .002 

Huge (1394 m2 / 15000 sq ft) D8 1.005 .291 3.456 .001 

Dependent Variable: Your Ecological Footprint 

 

The freestanding home with running water has high ecological footprint than freestanding home 

with no running water. Because these home consume less resources than home having no running water. 

Similarly, the Multi-storey apartment and Duplex, row house or building with 2-4 housing units also 

have higher ecological footprint than the Freestanding with no running water. 

The size of the home also matters for the ecological footprint. The dummy variables created for 

home sizes show that small and medium houses have lesser ecological footprint than tinny homes. 

However, the large and huge home sizes have higher ecological footprint than tiny homes. 

 

 

CONCLUSION AND RECOMMENDATIONS 

The findings of this study reveal that the ecological footprint of rural households is higher than the 

ecological footprint of urban households. The number of earths required by the households; carbon 

footprint of the rural households is also higher in rural areas than urban households. Beef and lamb are 

used infrequently and often in both rural and urban areas. Majority of the respondents use unprocessed, 

unpackaged or locally grown food items. They don’t import these food items from the far-flung areas 

and these products are produced/grown within radius of less than 320 kilometres. Majority of 

households in rural areas live in Duplex, row house or building with 2-4 housing units. They use bricks 

and concrete while constructing their houses and majority of them live in the medium size and 

inefficient energy houses. They do not recycle their solid wastes properly. The travelling means of 

transportation, purchase of new appliances and reading materials manifolds their ecological footprint. 

At household level the income and ecological footprint relationship validates the Environmental 

Kuznets Hypothesis. The household size has negative while education has positive impacts on the 

ecological footprint. The coefficient of the location variable also confirm that rural households have 

higher ecological footprint than the urban households. The use of unprocessed, unpacked and locally 

grown food items, renewable sources of energy, solid waste, type of food, and type of housing structure 



Hussain, & Hayat 

1116 

also impact the ecological footprint at household level.  The carbon footprint is the major contributor 

to total ecological footprint.  

Based on findings of the study, it is recommended that the households in both rural and urban 

areas should be encouraged to use renewable sources of energy such as solar energy in homes to reduce 

their ecological footprint. The waste generated particularly the paper and plastic needs to be properly 

recycled. The increasing carbon footprint should be controlled through sustainable practices in vehicles 

use and electric appliances at home. The households should be given environmental awareness and 

education through various means to reduce their ecological footprint. 
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