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Abstract 

Urbanization and the challenges associated with it are potent issues in the development of cities around the world. This 
is especially true in developing countries where the rate of urbanization is increasing at a faster rate than in developed 
countries. Over half of the world population is living in the cities. The Urban areas have expanded on a scale never 
known before. In this paper a comparative analysis of urbanization trends of Sukkur secondary city with Hyderabad city 
was carried out during 1990-2027. The paper also investigated the adverse impact on this over urbanization in elevating, 
poor urban infrastructure and service, transportation, emergence of Slum and general environmental degradation of 
Hyderabad City. The data collection included, personal observation, and document review. The secondary data in the 
form of census reports, master plan and other reports were referred to comparatively analyse the urbanization trends. 
However, the results reveal that the main cause of over urbanization and environmental degradation in metropolitan 
areas is the negligence of secondary cities. Its need of time to decentralize metropolitan cities and give priority to develop 
the secondary cities. In developing countries secondary cities can play a vital role to achieve sustainable and balanced 
development at Local, Regional and National level. 
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1. Introduction  

Urbanization of the planet is the most concrete phenomenon of the changes in global human settlements patterns. The 
increase of migration flows in the time of globalization in the 20th and 21st century helps us to understand the dynamics 
of urbanization (Zhang, 2016). Since the last few decades the rate of urbanization has proceeded with unprecedented 
scale and rapidity. Globally the cities and towns are growing by 65 million a year and it is likely that in 2015 there are 
300 million cities and 150 of them are in Asia (Cliff Hague et.al, 2006). 
 
But rapid urbanization has posed many problems in their local vicinity. The socio-economic structure and physical 
infrastructure of the cities are been overburdened with this rapid growth (Biswas and Hartley, 2013; Song, 2013).The 
rapid urbanization and economic development have caused many problems for environment, society and governance 
(Tan et al., 2016). As an important characteristic of regional urbanization, urban sprawl is comprehensive reflection of 
factor flows between cities and evaluation of urban system (Jiang, 2016). Rapid Urbanization has changed the shape of 
the cities. Urban sprawl is the burning issue of the cities. In developing countries there is the trend of low density 
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expansion of urban areas. Resultantly, low density promote paratransit vehicles, private vehicle use, create transportation 
distance and decreased accessibility. The overall environment is affected (Sohail et al., 2006, Mattingly and Morrissey, 
2014, Lau, 2011, Paulley et al., 2006). 
 
The meaning of the word “Urban Sprawl” is more growth than actual. This brings different form of excessive concept 
of urban growth nature. When growth is excessive than actual, it creates  pressure on city limits which results into new 
environmental problems (Habibi and Asadi, 2011) such as depletion of green areas due to occurrence of planned and 
unplanned housing areas (Kaya and Curran, 2006).  

Table: 1.1 Factors and causes of urban sprawl (Habibi and Asadi, 2011). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
According to Un-Habitat “Cities need to be more consciously planned if they are to address sustainability appropriately. 
Urban planning practices also need to be changed to reflect a new awareness and to integrate environmental, health, 
economic and social concerns of the 21st century” (Habitat II, the City Summit, 1996).   
 
Secondary cities like primary cities are the centers of social and economic development and cultural change that have 
impacts far beyond their boundaries. “Secondary cities are the emerging engine of the rapid pace urbanization the world 
will experience in the forthcoming decades” (Juan, 2014). Secondary cities is a topic that had been given little attention 
in past in comparison to megacities and metropolitan regions (Parent et al., 2012).  The reason is the widening gap 
occurring between the development of metropolitan regions and secondary cities cities (Bolay and Rabinovich, 2004; 
Klaufus, 2010; Torre, 2010; John, 2012; OECD, 2012 and Song, 2013) and the imbalance this creates on metropolitan 
cities in terms of rapid urbanization, urban sprawl and social development in many countries (Roberts, 2014).  
 
 
The secondary cities play a crucial role for the sustainable development of their own territories and their respective 
countries (Macdonald, 2012; Song, 2013). Secondary cities are defined as” the urban places with more than 100,000 
inhabitants but smaller than the largest city in a country” (United Nations, 1990).  
In 2000, 60.7% urban population of developing world was living in secondary cities. In addition, 47.2 % secondary 
cities experienced 2-4 percent per annum growth during 1990-2000 in comparison to mega cities, whose growth was 
declined (Un-Habitat, 2008; Chen, 2012).   

Factors Causes 

Economic Economic growth and 
increasing income  
Price of land  
  

Demographic Population growth 

Housing More space per person 
Diversity of choice 

Transportation Private car ownership  
Availability of roads 

Inner city problems Damaged infrastructures  
Small apartments  
Lack of open space  
Social problems 

Development 
Authorities 

Encourages ribbon 
development 
Political intervention 
Corruption 
Lack of awareness of town 
planning aspects 
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The secondary cities are capable of promoting sustainable development at local, regional and national level through 
facilitating regional economic development by offering alternative sites for commerce, industrial and other productive 
activities for the consumption of surrounding rural areas and small towns produce (Lily 2013). 
 

2. Materials and Methods: 
2.1 Study Area: 

 
Sindh is the most urbanized province of Pakistan with 48.75% urban population. Karachi and Hyderabad are the 
metropolitan cities of Sindh, sharing 62. 72% and 7.08% population of Sindh province respectively. The remaining 
30.2% urban population are living in secondary and small cities. Sukkur, which is the third largest city of the province, 
share only 2.3% urban population of Sindh province, which is obviously very low ((Population census, 1998). The aim 
of the research was to comparatively study the urbanization rates of the metropolitan city and secondary city during 
1981-2027. Therefore, the research had selected the Hyderabad and Sukkur cities as case study areas. The purpose 
behind selecting these two cities was that they also acts as central hubs for trade, other economic activities for Northern 
and Southern Sindh.  
 

2.2 Methods. 

This research had employed the document review and personal observation methodology for data collection. The 
secondary data in the form of census reports, master plan and other reports were referred to comparatively analyze the 
urbanization trends of the two case study areas and urban sprawl in Hyderabad city, Latifabad and Qasimabad talukas 
of Hyderabad city.   The researcher had also personally visited the case study areas to see the level of habitation in these 
cities.   
 

 
3. Results and Discussion 

 
Hyderabad and Sukkur are the second and third largest cities of Sindh Province. But the pace of urbanization in 
Hyderabad city is much faster than Sukkur city. According to Population Census Organization, Hyderabad city had 
53,494 inhabitants in 1981, which almost got double in 1998 census.  Whereas, the Sukkur city had 190,551 inhabitants 
in 1981. The results of the last census conducted in 1998 shows that the incremental population growth of the city was 
recorded at 145,000 during 17 years (1981-1998). This growth rate is very slow in comparison with Karachi and 
Hyderabad city. There was an urban sprawl of 99.05% in Hyderabad city during 1981-98. Whereas, it was only 76.09% 
in Sukkur city during the same period. It means that the race of urbanization is Hyderabad city was 23.02% more than 
Sukkur city. The reason is that the pace of economic development activities in Sukkur and other secondary cities are 
negligible. The investors are not interested to invest in the industries; the provincial government gives less priority to 
the development projects in these areas. The condition of housing and infrastructure is not satisfactory. That is the 
biggest reason of migration of population from rural areas and small cities of Sindh are more in Hyderabad than Sukkur 
city. The table 3.1 shows the urbanization trends of Hyderabad and Sukkur city. Although after 1998, according to 
estimation, the rate of urbanization in Sukkur city is comparatively high than Hyderabad city. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table: 3.1 Population of Hyderabad City and Sukkur City, 1981-2027 
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Source: District Population Census Reports of Hyderabad and Sukkur, 1998 and Population Estimation Done By 
researcher 
 
 
The focus of the migrated population from small cities and rural areas were towards the Qasimabad taluka of Hyderabad 
city. The table 3.2 presents the share of Hyderabad city population into its respective districts during 1981-2027. It is 
clear from the table that the Latifabad and Hyderabad city taluka share of population has been showing a decline during 
the said period. Whereas, the share of population in Qasimabad taluka, which was 8.65% in 1981, will be 13.63% in 
2017 with an increase of 4.98%. If this trend is continued than it is expected that this share increase to 14.72% in 2027.  
The reason is that most of the migrated sindhi communities wants to settle down in Qasimabad.  As a resultant, the 
agriculture land of the taluka is been converted into residential purpose.  The land prices in this taluka of the city are 
almost double than the other two talukas of Hyderabad. There is a shortage of housing, water, electricity and other utility 
services.  Due to mass migration from all over Sindh to Qasimabad taluka, the number of slums and Katchi Abadis in 
Hyderabad has increased. Out to total of 1409 katchi abadis of Sindh province, 414 are in Hyderabad city (Sindh Katchi 
abadi Authority, 2016). This has also risen the problem of environmental degradation due to unavailability of drainage 
and sewerage system in the residential colonies of Qasimabad taluka. The rate of delinquency in the taluka is also high 
due to the migration of criminal too.   
 

Table 3.2. Percent Share of Population of Talukas of Hyderabad City (Population in Thousands) 
 
 
 
 
 

Period Increase In Population % 
Increase 
Over 
Census 
period 

Hyderabad City 

1981-1998 53,494 to 1,204,740 99.05 

1998-2007 1,204,740 to 1,476,770 22.58 

2007-2017 1,476,770 to 1,862,650 26.13 

2017-2027 1,862,650 to 2,217,485 19.05 

The estimated 2007 population of 1.83 million is likely 
to grow to 2.75 million by 2027 

Sukkur City 

1981-1998 190,551 to 335,551 76.09 

1998-2007 335,551 to 452,658 34.90 

2007-2017 452,658 to 631,000 39.39 

2017-2027 631,000 to 879,621 39.40 

The estimated 2007 population of 0.452 million is 
likely to grow 0.879 million by 2027 

Hyderabad 
City 
Talukas 

1981 1998 2007 2017 2027 
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The figures 3.1 and 3.2 presents the urban sprawl of Hyderabad city during 2004-2014. The results show that built-up 
land has expanded and has dispersed in urban clusters. Population growth, economic growth, more need of space per 
person and increasing motorized trends (transportation) development are still the main causes of urban sprawl, however, 
when they have developed to certain levels, the area affected by construction in urban areas like Qasimabad taluka of 
Hyderabad. The expansion of Qasimabad and the loss of cultivated land were interlinked with population growth and 
household size, increase number of private vehicles and living standard environment. It can be said generally socio-
economic drivers are apparent to encourage urban sprawl. 
 If this trend of urbanization is been continued for further years, the gap in between the metropolitan and secondary 
cities will be impossible to cover. That will not leads towards regional imbalances but will also rise the unemployment, 
environmental degradation, development of slums and katchi abadis in metropolitan areas. This will also increase the 
social and economic disparities in secondary cities.  
 

 
Figure 3.1. Urban Sprawl In Hyderabad City, 2004-2014 

 

Hyderabad 
City 

44.28 43.60 41.85 40.22 39.22 

Qasimabad 8.25 9.56 11.88 13.63 14.72 

Latifabad 47.07 46.84 46.27 46.15 46.06 

Total  100 100 100 100 100 
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Figure 3.2. Urban Sprawl of Hyderabad City In 2014 

 
4. Conclusion  

 
If the gaps in development of metropolitan and secondary cities will continue to widen it is likely that Hyderabad city 
face the growing problems of congestion, de-industrialization and development cost. That will erode the economic 
competitive advantage of the city. Whereas, the secondary cities are the vital link in the chain of system of cities of a 
province and country. As they are becoming more global and efficient in Asia and other parts of the world. 
 If Sindh wants its secondary cities to be more efficient, the Sindh government should develop the policies, strategies 
and programmes for the local economic development and provision of physical and strategic infrastructure in Sukkur 
and other secondary cities of Sindh not only to have a balanced development in its system of cities but this will also 
divert the rural and small cities migration to these secondary cities and will act as remedial approach to reduce urban 
sprawl in Hyderabad and Karachi cities.   
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Abstract 

Transportation division contributes heavily on the commercial development and deficiency eradication in the nation 
through numerous methods. A well-organized transport structure is dynamic in associate with economic growth and 
improvement of the superiority of life of the inhabitants. Infrastructures are the strength for the conveyance subdivision 
in the country. They are vital for the movement of individuals and properties and play a significant role in incorporating 
the country, expediting financial development, and eventually dropping deficiency. Road transference in Hyderabad is 
most leading mode of transport, carrying 80% of customer and goods traffic and attending as a true backbone supportive 
the district’s economy and 20-30% of people travel in buses and coaches. The local transport system already had 
increased a traffic jam in the city but the additional coaches and buses ply to Hyderabad from other cities of Pakistan 
had created havoc in the city, all buses destined for National Highway and Super Highway passes through the busy and 
congested areas and picking and dropping passengers on their way therefore bus stations or terminals need to be provided 
out side in order to avoid traffic congestion The data has been collected from the respondent of Hyderabad city to gather 
the required information through questionnaire survey to examine the demand of bus terminal and to observe existing 
conditions of location and data of land availability is collected from the experts of Hyderabad development authorities. 
Descriptive statistics and correlation method can be used to summaries the figures. The standard sample size of 480 
questionnaires was occupied from people Hyderabad city. This study will help in highlighting issues created by improper 
location as well as inappropriate area of Bus terminal and to identify proper and equitable location of Bus terminal in 
Hyderabad city. 

 
 
© 2016 Sania Rehman Memon ,Furqan javed  , Uzma Arisar ,Muhammed Masood “ Selection and/or peer-review under responsibility of Energy and 
Environmental Engineering Research Group (EEERG), Mehran University of Engineering and Technology, Jamshoro, Pakistan. 
 
Keywords: “Bus terminals; Site suitability analysis ;Bus stops; land use” 

1. Introduction 

Transportation is one of the most important requirements for communication from one place to another, for visiting 
purpose or for tourism [1]. Road transport has constantly play a major part in the production originality and it can be 
expected to show an even superior quantity in future [2]. The road structure is deteriorating quickly due to congestion 
of vehicles produces traffic harms and there are unacceptable numbers of accidents attributed to heavy weight vehicles 
[3].There is a severe lack of transport terminals in Hyderabad. Due to this condition, transport vehicles of intercity or 
intra city routes, park on road side. As a result, it reduces the effective road width and causes congestion; on the other 
hand commuters suffer due to lack of facilities. 

The transport system in Hyderabad City consist of Coaches, small bus, taxi cab etc. Although of these foremost populace 
journeys by bus which originate to the core of the town, from the out-of-town zones [4].The population of Hyderabad 
city in 2010 is 4.5 million and about 20-30 % of total population travel in local transportation [5] but the whole facilities 
available for transference in Hyderabad to be inadequate supervision. Current Bus Terminals of Hyderabad are in 
congested zones. Entirely bus intended for National Highway and Super Highway, but permits over the hectic and 
congest zones, such as Risala Road, Qasim Chowk and Station Road. Pick up and drop travellers on their way and this 
create traffic jam. In Hyderabad, the inter city transportation is provided by buses, vans, and air conditioned coaches. 
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Main intercity bus stands in Hyderabad are Bus Stands of Hali Road (Badin Stop), Daewoo bus stands (Latifabad # 7), 
Bakra Mandi (Hallanaka) & Qasim Chowk. Not any of these have an appropriate area and coaches are park on street 
beside the dwellings, these provide growth to the blocking, noise problem at town. Such terminal observably does not 
have suitable amenities for the travellers are well as the operatives [6].This study is to carry out a site suitability analysis 
and to identify suitable site for bus terminal. The aim of the research is to investigate existing problems of intercity Bus 
terminals and to suggest proper and appropriate Bus terminals at suitable location with all required facility in Hyderabad 
city. The outcome of the research lead in reduction of traffic congestion Thus the benefits enjoyed by the people living 
in Hyderabad as well as by the tourist who are traveling out and from Hyderabad [5]. 

2. Literature Review 

In current periods, particular analyses have been custom to regulate bus facility and stability by means of different 
techniques like relocation of bus stations, methods of on time routine, development or association among coaches, bus 
operation periods or operation time variation, and overload to come moment. The aspects creating facility constancy 
have also been broadly secured. The practice of local transport has failed extremely. For improving and managing 
transport quality. Transit Oriented Development (TOD) theory handling metropolitan growth in transfer strips [7].This 
review goals to operating problems, kind, and examine spatial data including features of land use (LU), transference, 
and surroundings. 

Site selection or appropriateness is the strategic to a sophisticated projects, possible places used in appropriateness of 
study can include the position of a fresh projects, supply or conservatory among other development [8].Master Plan or 
land use plan developed by concerned authorities includes Land Use monitoring and adjustment of natural atmosphere 
or wasteland into constructed environment [9].Location can be considered after the current condition of Hyderabad city 
and availability of land in the city. A method of classifying the suitability of the specific region is the location of cluster 
evaluation was from the point of view of suitability for use is definite [10].Inter City Bus Stations might be set up on 5 
to 10 acres of plot (dependent on convenience) and improvement must be at suitable location nearby the entrance / 
departure area of the Intercity highway, e.g. Super Highway or National Highway at Hyderabad and the land will be 
deal out to the Municipal Managements and to all the Regional Administrations to deliver property and other essential 
substructure such as other services like water, gas, electricity, etc. [11].  

This research also help the concerned authorities to control these worst congestion and traffic problem that may be 
related with local transportation. 

3. Research Methodology 

3.1 Data Collection 

This study attempt to find out the perceptions of traveller of Hyderabad regarding the need, problems, facilities and 
services. The data required for the study collected from the traveller to analyse the problem of buses and there location 
and the survey through questionnaires conducted from respondent of Hyderabad city and the data of land availability is 
collected from the experts of Hyderabad development authorities. This analysis is to offer appropriate Bus terminals 
which prepared with all required facility, better bus stop spacing in the Hyderabad city [12]. 

The reconnaissance survey is used to study the entire area of Hyderabad that used for routes and sites. As Hyderabad is 
well connected too many other locations in Sindh, either through directly or through intermediate locations, so the 
optimum location must be directly at highway. The highway network linking Hyderabad to various parts of the country 
through motor highway. Investigator regarding land availability went through authorities and experts to ask about site 
suitability, and obtain surveyed land use map of Hyderabad. The selected sample size in this research is 480 and about 
240 surveys are taken from the traveller at bus stops and 240 surveys are taken from other automobiles traveller. The 
questionnaires were filled from respondent of Hyderabad city study area. 

3.2  Method of Data Analysis 

Collected data examined by using SPSS software. To analyse the existing condition of transportation, reason for traffic 
congestion in CBD areas, accessibility and site suitability, Descriptive statistics and correlation method used to 
summaries the figures. The data is definite, the frequencies or correlation procedures was used and data is on scales 
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level, reviews or descriptive method used.  

4.  Results and Discussions 

4.1 Suitable Sites for Bus Terminals 

Land availability examine through authorities and expert’s suggestion. When the interviews is taken from experts they 
suggest some sites in Hyderabad As all of these sites are directly toward to National High way and Highway .  

• Toward Main forest (Ayub Restaurant) 
• Toward Toll plaza 
• Toward Kohsar (Gulshan-e-Sarmast) 
• Towards Zeal Park 

 

 

Fig. 1. Proposed Sites and their Linked roads 

Often bus route follow main route and these sites are on the main route that connecting with different cities of Pakistan. 
As the large number of vehicles arriving and departing, it was necessary to provide off-road bus terminal facilities for 
the convenience of passengers and to reduce traffic congestion. 

4.2  DESCRIPTIVE ANALYSIS 

Descriptive analysis was applied in demand to observe respondent remark, the frequency distribution is summarizing in 
frequency table.  
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          Fig. 2. Traveling Timing      Fig. 3. Frequency of Using buses service  

Respondent use this mode from time to time and 30.4% of total population uses this mode every day. Most of the 
respondent travel at 9am to 12 noon as this considered as the peak hour, circulation is high at that time congestion of 
transportations is at maximum. 

 

   Fig. 4. Plying Area of Bus         Fig. 5. Suitable Site 

In most urban areas, buses will normally pick up and set down passengers at busy areas, where already heavy traffic and 
heavy vehicles are plying from that area. More of the respondent want to relocate the existing bus stop/bus terminals to 
Near to Mian Forest (Ayub)where local transport are easily available  for travel to station and this site is directly connect 
to the highway or Super Highway. 

Table 1. Cross tabulation of Area of Living x Site suitability 

 

Sample output to test PDF Combine only



4th International Conference on  

Energy, Environment and Sustainable Development 2016 (EESD 2016)  
 
This table showing cross tabulation of the location where respondent living and where they suggested to relocate the 
BT. In this table you can see 52 of the people who living in Hyderabad rural and urban suggested Near to Mian Forest 
and people who living in Latifabad suggested Near to Toll Plaza and also the residence of Qasimabad suggested Toll 
Plaza. 

Table 2. correlation between place and Accessibility 

 

 

Table shows correlation between variables is negative and this shows that the place where people lives and accessibility 
towards existing bus stations or terminals is not in easy approach. 

 

Table 3. Correlation between place and proposed site 

 

This is moderate positive correlation between place where population of Hyderabad living and proposed sites for bus 
terminals which is statistically significant for travellers. 
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5. Conclusion 

Through the all above details and discussion we came to know that Hyderabad is facing great issues and problems in all 
areas. In general, the transfer of passengers needs a specific change and it is beneficial to find out suitable site for Bus 
Terminals. After the research analysis the most suitable site is near to Mian forest (Ayub) as it is directly connected to 
high way and national highway and this site is very accessible from the city and local transport are available there every 
time. The profits are not only appreciated by civilization, but also by the bus operatives and the customers. Finally, the 
application when performed on a real case has managed to optimize the existing system and improve the public transport 
service by using more resources. 
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Abstract 

As oil and gas industry passing their decades, number of challenges and problems are encountering continuously 
which not only creates issues but also make panic in industry. Today the one of major issue in oil and gas industry is 
extraction of unconventional reservoir. 
 
A large share of world remaining oil is classified as unconventional oil. Unconventional reservoir are those reservoirs 
in which oil and gas is being trapped in rocks deep underground beneath surfaced having the rock permeability less 
than 1. These unconventional reserves include tight gas, shale gas, coal bed methane and oil shale. Among all methods 
hydraulic fracturing is only way to extract unconventional reserves with less ratio of damages. Mostly problems 
encountering are Heavy Machineries are required for extraction, Extra steps and capital needed to produce, Extra 
Heavy Refinery Section to be installed, Lots of water needed for hydraulic fracturing, Shale wells has high decline rate 
and Pakistan has currently worst condition than all over. It is estimated there is 7405 Tcf of tight gas is present in the 
world. And Pakistan has 227 billion barrel of oil shale reserves. It is predicted by energy resources that at the end of 
2030 oil reserves will be depleted and at the end 2050 gas will be depleted. This ratio can be move from actual point 
of view but later or after this will be happen. 
 
Current technologies are not as much feasible to extract as much oil and gas from unconventional reserves. But what 
happen in future when there will be no oil and gas and energy shortfall become enter into dark shadows. On that time 
we have only way to explore and produce unconventional reserves. So why not now, to take some advance steps in 
relating to exploration of unconventional reserves and ready for extraction before the time when conventional become 
boost down. 
 
Keywords: Unconventional Reserves;Hydraulic Fracturing;Shale Economics in Pakistan. 

1. Overview of Unconventional Reservoir  

Unconventional reservoir are those reservoirs in which oil and gas is being trapped in rocks deep underground beneath 
surfaced having the rock permeability less than one [1]. Advancements in current technologies regarding drilling and 

well site enables to produce these unconventional reservoirs. 

 

 

 

 

 

Figure 1.1 Worldwide Hydrocarbon Resources 
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1.2 Types of Unconventional Reservoirs 
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The whole world is totally depends on energy which is lifeline for communications, transportations, and heating and 
electric power generation. Most of energy is produced through fossil fuel [1]. 
 
Following are the main types of unconventional reservoirs 
 
1.2.1 Oil shale 
 
Definition:  
Oil shale is fined-grained sedimentary rocks which are rich in immature organic material called kerogen. 
 
Properties:  
Oil shale is found at a not great depth that requires a thermal maturity to convert kerogen into oil and gas. Oil shale 
contains more inert mineral matters than coal like carbonates, silica or even sulphides. 500-400 Kcal/Kg is heating 
value of oil shale when crushed and burned directly. 
 
Commercial Use and Economics: 
Shale oil recovery has been improved a lot since current oil prices and depletion of the conventional reserves. Average 
shale oil production cost is greater than 60 $ /bbl, which is comparatively high [2]. 
 

 

 

 

 

 

 

1.2.2 Coal-Bed Methane 

Definition:  
Natural Gas that is stored in deeply buried coal seems is known as Coal Bed Methane. 
 
Properties:  
Coal that is originates from mines is environmental free. During transformation method biogenic Methane is 
produced. In transformation method coal shrinks, micro porosity increases and coal strength decreases and fracture 
occur. Coal generally contains CH4 but CO2, N2, C2H5, H2S and H2 can also occurs in them. The quantity of 
adsorbed gas at a shallow depth is usually higher than the quantity of conventional gas located at the same depth: it 
depends on the burial, temperature, type of coal, pressure and uplift history. 
 
Extraction of Coal Bed Methane:  
Coal is basically filled with water during the transformation process coal cleats is depressurized which consequently 
amount of gas exceeds critical gas saturation and gas flows to the well bore. 
 
 
 
 
 
 
 

 

Figure 1.2. Types of Unconventional Reservoir 

Sample output to test PDF Combine only



4th International Conference on  

Energy, Environment and Sustainable Development 2016 (EESD 2016)  
 
 

 

 
 
 
 
 
 
 
 
 
 
1.2.3 Tight Gas Sands 
 
Those Reservoirs that have permeability less than 0.1 md is known as tight gas sands. The sands are called tight 
because these are poor sorted and cemented. Buoyancy forces in tight gas sands do not succeeds due to low 
permeability jail which cause poor sorting. The permeability jail results in a gas slippage or turbulence flow. 
 
It is estimated there is 7405 Tcf of tight gas is present in the world. 
 
1.2.4 Shale Gas 
 
Gas which is produced from shale rocks is known as shale gas. Shale permeability varies between the ranges of micro 
and nanodarcy. Where diffusion flow is dominant in nanodarcy ranges and viscous flow is dominant in microdarcy 
range, long completion is required. These reservoirs are mostly produced through stimulation job or horizontal 
drilling. 
 
Following are the main properties of shale gas[13]. 
 

• -Thick net pay. (Typically 50-600 ft.) 
• -Porosity is >3 % (typically 2-8%) 
• -High pressure (overpressure zone) 
• -TOC is >2 wt. % (typically 1-14%) 
• -Higher thermal maturity shrinks the in-place organics and creates more pore space for storing gas. 
• -Favourable in situ stress for fracturing. 
• -Depth is 1,000-13,000 ft. typically. 

 
1.2.5 Natural Gas Hydrates 
 
Natural gas hydrates are cage-like lattice of ice which is forms only in the presence of liquid water. 
 
It behaves like solution of gases in crystalline solids rather than chemical compounds. Methane hydrate occurs at high 
pressure and low temperature in the arctic, below permafrost as “boulders” on the sea floor and beneath the ocean 
floor at water depth greater than 500meter. Hydrate deposits can be several meters thick. If these occur in sedimentary 
rocks, the value of hydrate saturation and rock permeability for future production is very important. 
 
1.3 Conventional Reservoir versus Un-Conventional Reservoir 
 
The major difference between Conventional Reservoir and Un-Conventional Reservoir is API Gravity whose ranges 
are from 7-8%. These ranges are compares with 22% or less for conventional heavy oil, 22-33% for medium and 31-
45% for light or sweet oil [14]. 
 
 
 

 
Table -1 shows Major Difference B/w Conventional and Unconventional Reservoir 

 

Figure 1.3 Reservoir Structure of Coal Bed Methane 
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It means one barrel of conventional heavy oil is equal to 3 barrel of unconventional oil and remaining for other see in 
following table. 

Tab 2. Quantitative Relationship Between Conventional and Unconventional 
Unconventional Oil                      Equality Conventional Oil 
3 Barrel                                              = 1 Barrel of heavy oil 
4 Barrel                                              = 1 barrel of medium oil 
5 Barrel                                              = 1 barrel of light oil 

 
There are also many others comparisons between unconventional and conventional reservoirs like the recovery factor 
for conventional oil average of 34% whereas unconventional oil ranges from 5%-10%. There is also dependence on 
productivity rate which is estimate that conventional oil is 10-20 time more than of unconventional oil which means 
extraction ratio is 5-10bbl/D of unconventional= 50-100b/d of conventional oil. In case of environmental issue 
unconventional oil releases 75kg of gas emission which is 15% greater than conventional oil gas emission. In case 
production when natural pressure of conventional reservoirs is being depleted then artificial lift methods or EOR 
methods are applied where as in case of unconventional reservoir it requires additional diluents (gas condensate, NGL, 

or light crude oil) to transport by pipeline [7]. 
 
1.4 Extraction Methods of Unconventional Reservoir 
 
Following are main techniques involved in the extraction of unconventional reservoirs [13]. 
 
1.4.1 Oil Shale 
 
There are two techniques oil shale extraction 
 
Technique 1:  
In this technique Oil shale is produced through chemical process known as pyrolysis. This process happens when it is 
heated up to 400-500 C so that kerogen is converted to shale and shale gas. 
 
Technique 2:  
In this technique Oil shale is produced from sands through surface retorting in which mined oil shale is electrically 
heated up to 1000 degree F which cause to stable oil that is present in shale and oil become release from shale. 
 
1.4.2 Coal Bed Methane 
 
Coal is basically filled with water during the transformation process coal cleats is depressurized which consequently 
amount of gas exceeds critical gas saturation and gas flows to the well bore. 
 
1.4.3 Tight Gas Sands and shale Gas Reservoir 
 
Due to its low permeability fluid cannot move from sub surface to surface. That’s why artificially permeability to be 
created. In these types of reservoirs through one of the stimulation job known as Hydraulic Fracturing. 
 
In Hydraulic Fracturing job artificially fracturing is created into shale which is commonly present at 6000 ft. to 8000 
ft. these fracture is later than be opened through propants that cause fluid to produce from sub-surface to surface [20]. 
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Figure 1.4 Hydraulic Fracturing 

There is another technique of extraction of tight gas sands and shale reservoir without using water. In this technique 
five wells are drilled in the oil shale each of well one kilometre in length. Heaters are installed between each well that 
produce heat up to 600 Fahrenheit which cause breakdown of organic compound and convert into vapours which will 
produce up to surface along pressure gradient. These vapors are cooled down at surface and separate into constituents 
[12]. 
 
This method is very costly than other method but this method is environment friendly. The recovery factor may vary 
from 10% to 50% of OGIP, due to complicated pore structure, lithology, morphology and the diving mechanism. 
 
1.5 Challenges in Unconventional Reservoir 
 
Following are number of challenges in unconventional reservoir [3]. 
 

• Shale wells has high decline rate. Typical rate of first year of production is 60-70 %. 
• Due to its decline rate more and more wells are to be drilled to maintain production.  
• Heavy Machineries are required for extraction of unconventional reservoir. 
• Extra steps and capital needed to produce a useable product. 
• Cost of producing unconventional reservoir is much higher than conventional reservoir. 
• Average cost of producing shale gas is estimated to be around us dollar of 4-7/ MMBtu which is 5 times 

higher than   conventional reservoir. 
• Extra Heavy Refinery Section to be installed to distillates heavy oil.  
• Lots of water needed for hydraulic fracturing [20].  
• There is a high environmental issue due to continuous emission of inherent gases. 
• Potential issues rose with hydraulic fracturing that cause to create earthquakes, water contamination, and soil    

destruction etc. 
• In case of Coal bed Methane there is potential risk of contamination of qualify drinking water present sub-

surface. 
• There is big issue of handling contamination causes through spills, leaks from pits and siltation of streams 

from drilling and pad construction activities. 
• Among other potential challenges many other mitigates relates to safeguard, existing technologies and best 

practices. 
• There are many other challenges during practices of unconventional reservoir. But now days there are many 

other technologies are introduced that have potential to overcome these challenges. 
 
1.6 Un-conventional Reservoirs in Pakistan 
 
Pakistan is very rich in shale oil and gas. It is estimated that Pakistan has 227 billion barrel of oil shale reserves out of 
which 9.1 billion barrel is recoverable by recent technology, furthermore Pakistan has 586 trillion cubic foot of gas out 
of which 105 trillion cubic of gas is recoverable [10-15]. 
 
Pakistan's shale oil and gas resources are mostly located in the lower Indus basin region, predominantly in Ranikot and 
Sembar, mainly in upper Sindh and lower Punjab while a sizeable reserve is also found in Khyber Pakhtunkhwa. 
Prospective basins are Southern Indus Basin and Central Indus Basin along with the important Baluchistan basin and 
Northern Indus Basin. The following map illustrates the shale gas basins and its potential in Pakistan [8]. 
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See Fig 1: 

(a)    (b)  

Fig. 5. Geological Illustration of Shale Reserves (a) Middle Indus Pakistan (No of Reservoir= 7, GIIP (bcf) = 7400) 
 (b) Suleiman FB (Pakistan) (No of Reservoir= 3, GIIP (bcf) = 19000) 

 
 

            

(a)    (b)  

Fig. 6.  Geological Illustration of Shale Reserves (a) Kirthar Area of Pakistan (No of Reservoir= 2,GIIP (bcf) = 7300) 
 (b) Other regions (Pakistan) 

 

     Following figure shows the geology of Pakistan 
 

 

 

 

 

 

 

 

1.7 Challenges in Extraction of Unconventional Reservoir in Pakistan 
 

• Technical expertise is required for extraction.  
• Heavy Machinery is required.  
• Enough cost is required about investment of about 1.5 billion dollars initially.  
• 500 wells should be drilled for pilot testing.  
• To move gently deeper of about 6000-8000 fits is big issue in Pakistan due to critical geology.  
• There is no proper environment in Pakistan to do these jobs like hydraulic fracturing and horizontal drilling.  
• Thousands feet deep blasting is big issue in Pakistan [21]. 
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1.8 Need of un-conventional Resources in Pakistan 
 
Shale development in Pakistan can resolve issue of energy crisis. The current annual fuel consumption of Pakistan is 
about 150 million barrel oil and 1.6 trillion cubic feet gas. And Pakistan generates electricity with heavy reliance on 
gas and oil, i-e around 47% and 30% respectively. Pakistan is currently faces shortage of 1400 million cubic feet of 
gas per day, which results in currently shortfall of 5000-6000 MW per day [11]. 
 
By 2020, Pakistan’s domestic gas production is anticipated drop from existing value of 4 billion cfd to 2 billion cfd 
where as the demand is projected to raise 8 billion cfd by that time, generating a 6 billion cfd shortage. Pakistan is 
currently facing even worst condition in requirement of oil. Pakistan is investing 12 billion dollars to import 75% of 
oil. It is estimated that ratio of import will rise to about 122 million metric tons which will result in oil bill of around 
$40-50 billion [5]. 
 
Pakistan has only way to explore as much as unconventional reservoir and get production quickly. 
 
1.9 Unconventional Resources in all over the World 
 
The production of unconventional reservoir is currently amount to 2.05 mbd and is projected to rise to 3.05 mbd by 
2020 and 3.75mbd. In 2011, unconventional oil contributed 2% to global oil demand and this is projected to rise to 
only 3% by 2030.this level of production will not even offset the depletion of conventional oil production estimated at 
3.5 to 3.9 mbd [14]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7. Unconventional Reserve Estimation 
 
1.10 Prospects of oil and gas in 2030 and 2050 
 
It is predicted by energy resources that at the end of 2030 oil reserves will be depleted and at the end 2050 gas will be 
depleted. This ratio can be move from actual point of view but later or after this will be happen. On that time these 
unconventional resources will fulfil requirements of energy crisis [16]. 
 
1.11 Conclusion 
 
The whole world is totally depends on energy which is lifeline for communications, transportations, and heating and 
electric power generation. Most of energy is produced through fossil fuel. But now conventional resources are going 
to deplete day by day. Conventional power is shifting toward unconventional resources. It is predicted by energy 
resources that at the end of 2030 oil reserves will be depleted and at the end 2050 gas will be depleted. 
 
Current technologies are not as much feasible to extract as much oil and gas from unconventional reserves. But what 
happen in future when there will be no oil and gas and energy shortfall become enter into dark shadows. On that time 
we have only way to explore and produce unconventional reserves. So why not now, to take some advance steps in 
relating to exploration of unconventional reserves and ready for extraction before the time when conventional become 

boost down. 
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Abstract 

Personal interest is prime interest; except some exceptional cases mostly people around the world always pursuit for 
their own (and family) concerns first and letter for rest of the world. It was tried to determine the relationship between 
poverty and willingness to pay for a better and sustainable environment. Panel data model and techniques were used for 
the econometric analysis.  Hypothesis was developed and tested for the whole panel data and then for different regions 
of the world with high/low income groups and developed and developing countries. Results of the study support the 
hypothesis “more the poverty, less the willingness to pay”; there is inverse relationship between poverty and willingness 
to pay for the sustainable development and eco-friendly and sustainable environment. The dream of sustainable 
development cannot be fulfilled without the measures for the alleviation of poverty at minimum possible level.  
 
 
© 2016 "Shah Muhammad Kamrana, Fan Hongzhongb, Israr Ahmad c†, Shafie Moiz Halid" , Selection and/or peer-review under responsibility of 
Energy and Environmental Engineering Research Group (EEERG), Mehran University of Engineering and Technology, Jamshoro, Pakistan. 
 
Keywords: "deforestation; poverty; sustainable development; willingness to pay"  

1. Introduction 

Sustainable development is commonly used phrase in research and planning, hence generate many responses. Generally, 
the concept of sustainable development is an initiative to combine efforts for environmental issues with socio-economic 
matters. Economic growth, social equality and environmental protection are three main parts of sustainable growth, 
many researchers agree that these three ideas are the overall concept of sustainability.  

The most quoted definition was coined by Brundtland [1] "Sustainable development is development that meets the needs 
of the present without compromising the ability of future generations to meet their own needs”. According to this 
definition sustainable development can further be divided in two concepts; 

• The essential needs of the world especially of the poor, to which extra priority should be given,  
• Limitations  of the environment’s ability to meet the needs of present and future, imposed by the level of 

technology and social structure. 

With the first concept, it can be derived that without the fulfillment of the needs the goal of sustainable development 
cannot be achieved. Not only the needs but with special emphasize on the needs of the poor people living in the world 
who are not even able to think about the world and development no matter sustainable or unsustainable, their first priority 
is to fight with poverty.  

Poverty is generally the scarcity of necessities, or simply a lack of necessary amount of material possessions or money 
to accomplish daily needs. It is a complex concept including, social, political and economic origins. Poverty can be 
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defined as absolute; which refers to the lack of necessary means to meet basic needs such as clothing, shelter and food, 
whereas, the relative poverty refer to social and economic condition of individual with compared to rest of the society 
[2], [3]. In economics, income poverty means a family is unable to meet federally recognized standard that vary across 
the nations. Experts often seek to characterize the families whose economic positions do not meet the minimum 
acceptance level.  
 
The international standard of extreme poverty is set to the possession of less than 1$ a day [3]. The World Bank, set two 
different standards for poverty headcounts, World Bank measures the poverty on the basis of individuals instead of 
family income poverty. It revised the standards in 2011 and the new levels are $1.9 a day and $3.10 a day. 
 
Any society or country is a subsystem of a huge global system of the world and life on earth, every individual in this 
system plays its role to upgrade or degrade it. Individuals and societies consume the resources they already have or they 
buy on a price they can afford, to fulfil their needs. One of the most important resource the world and human being have 
are the trees and the reserves of trees namely forests. Forests have a pivotal role in minimizing the threat of natural 
disaster e.g. droughts, floods, landslides and other extremely perilous events. At universal level, forests diminish climate 
change by carbon sequestration, balancing oxygen, carbon dioxide and humidity in the air, they also shield watersheds, 
which provide 75% of freshwater globally. Forests are the most diverse ecosystem, cradle about 80% species of animals, 
insects and plants, and also provide jobs, security and shelter to the forest-dependent communities. Around 1.6 billion 
people - including more than 2,000 indigenous cultures - depend on forests for their livelihood. More than 13 million 
people across the world are directly employed in the formal forest sector [4], [5]. 
 
Despite the importance of forests for the survival of life on earth human activities are still making them to disappear. 
Human activities are one of the biggest or can be said that the biggest cause of deforestation. Most of the land occupied 
by human has faced deforestation and it is an ongoing process. During 1990 to 2015 world has lost around 129 million 
hectare of forests, and it is not only the forests lost but the degradation of whole ecosystem, with terrible 
consequences[4].  
 
In continent Africa, annual deforestation reached at 650 million thousand hectares. Increasing demand of agriculture 
land, grazing fields and infrastructure, growing need of energy products (charcoal and firewood) and construction inputs 
are the basic cause of this severe deforestation [6]. Americas loss the forests at an average rate of 0.4% annually in 1990s 
[7]. Situation in continent Asia is not much different, for instance Thailand lost 28% forests during 1976 and 1989 [8]. 
Indonesia due to its wood based products trade, deforested 300 thousand hectares/year of its land in 1970s, while this 
figure reached to 600 in 1980s and it was not the end in 1990s deforestation rose to one million hectare annually [9]. 
 
Keeping in view the importance of forests and the poor around the world, it can be stated that the concept of sustainable 
development cannot be achieved without considering the poverty and forests as the determinants of development. In this 
study it was tried to find the relationship between these two determinants. This study also made significant contribution 
to the literature on the determinants of deforestation. DeforestationForest  have never been used before as the indicator 
of willingness to pay for the better and sustainable environment and growth. 
 
Willingness to pay is the maximum price at/or below which a consumer will definitely buy one unit of product, while 
in economics some researchers theorize it as a range not as a fix point [10]. If sustainable development and environment 
is considered as commodity and poor as buyer then this research circled the behaviour of buyer to purchase sustainable 
environment and development.  

2. Research Methodology 

Instrumental Variable technique with panel data estimation is used for the analysis in this study. 

Instrumental Variable (IV) technique established by Philip G. Wright and Sewall Wright and further developed by Olav 
Reiersøl [11]–[13]. IV technique allow for consistent estimation when the independent variables are correlated with the 
error terms in the model, this correlation occur when changes in the dependent variable change the value of one or more 
than one of the covariates in the regression. Omitted variables also effect the independent as well as dependent variables, 
or in other case the covariates are subject to measurement errors. These issues are referred to endogeneity problem. With 
the presence of endogeneity, OLS produces inconsistent and biased estimates [14]. Simply an IV is a variable that does 
not belong to the explanatory equation but is correlated with the endogenous explanatory variables, conditional on the 
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value of other covariates. 
 
However, there are some problems associated with Instrumental Variables., Bound et al (1995) stated that IV generally 
produce inconsistent estimates, if they are correlated with error term and problem of weak instrument is also an other 
serious issue. Results with weak instruments will be poor and predicted values will have very little variation [15].  
 
IV strength can assessed directly as the instruments and endogenous covariates both are observable. A normal rule of 
test is to check whether the omitted instruments are irrelevant in the first stage regression [16]. Relationship of 
instruments with the error term in the regression can’t be measured in exactly identified models. But, if the there is an 
over identified model then over identification can be used to test the correlation. And the assumption is that, the residual 
should not be correlated with the exogenous variable if the instruments are really exogenous [17].  
 

2.1. Empirical Model and Data Description  

The selection of the sample countries for the empirical analyses are based on the previous studies of Palo et al (1987) 
and Scrieciu (2007) that they conducted to assess the reasons of deforestation [18], [19]. They include 68 and 50 
countries respectively in their research. Initially 20 countries are selected on the basis of high population from each 
continent, North America was not included in the analysis as there are three big countries are highly populated e.g. 
Canada, Mexico and US and rest of the countries are so small in respect of population. Same is the case with the continent 
Australia. Nigeria is excluded from the Africa while China, India, Pakistan and Indonesia was also excluded from the 
countries in Asia ,Russia from Europe and Brazil from the South America were excluded for same reasons.. These 
countries from the respective continents were eliminated to avoid the outlier following the practice of Palo et al (1987) 
and Scrieciu (2007). North Korea for typical reasons, whereas Iraq, Syria, Afghanistan, Yemen from Asia and many 
highly populated countries form the Africa were also eliminated from the sample as they are war torn states, so the 
respective data was not available for at least one modelled variable throughout the whole period analysed. Therefor the 
final dataset includes 70 countries. 

 
The 70 countries from the four continents (Africa=16, South America=18, Asia=16 and Europe=20) were repeatedly 
observed over 13 years from 2001 to 2013. The dataset employed in the regression analysis fetched from the World 
Bank, World Development Indicators online database 2016. The GDP per capita is constant at 2011 US dollars. The 
poverty measure is the headcount index of international poverty line at US$3.1 per day. However, there were some 
missing values in the dataset, to avoid an unbalanced panel dataset that may complicates the estimation, and missing 
values were extrapolated by fitting a trend for each country to the existing values. This results in 871 observations and 
75 parameters (70 countries plus 5 modelled independent variables), rendering 796 degrees of freedom. Table 1 presents 
the descriptive statistics of variables. 

2.2 Econometric Model  

#$%&'()*+, - ./ 0 .1#$2&3('*4+, 0 .5#$2&67#8*9&$+, 0 .:#$;<'9=8$>+, 0

.?@7AB(8'5 … … … . . .1E@7AB(8'1: 0 F+ 0 λ, 0 H+,      (1) 

In above models, i and t denote country and time, respectively; ./ is a constant; .1 – .1E are the coefficients of the 
respective variable to be estimated; F+ and λ, stand for the place and time-specific effects, respectively; and H+, refers to 
a random disturbance term. The variables in the model are as follows:  
 
Explained variable lnForest is the natural logarithm of forest covered area of the particular country in square kilometres. 
This is used as the proxy for the willingness to pay. It is hypothesized that it has an inverse relationship with the poverty, 
forest area will be reduced with the increase in the poverty headcount. 
 
 
Explanatory Variables:  
 
lnPoverty is the natural logarithm of the population living below the international poverty line in particular country at 
that specific year.  
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lnPopulation is the natural logarithm of the overall population of the particular country at that specific year. It is used 
as the control variable. Many researchers argued that increasing population is one the major cause of the deforestation 
in the world [20], [21]. 
 
lnAgriLand is the natural logarithm of the area for agriculture use including cultivation and graze land of the particular 
country at that specific year. Lot of previous studies concluded that increasing use of land for the agriculture purposes 
cause the decrease of forest area [22], [23], it is also used as the control variable. 
 

Table 1: Variable Descriptive Statistics 

Variable Category Variable Description Obs. Mean 
Std. 
Dev. Min. Max. 

Dependent Variable lnForest 
Area of Country Covered with 
Forests 871 4.777 0.646 2.994 6.196 

Independent Variable lnPoverty Poverty headcount  871 6.364 1.109 1.135 8.071 
Control Variables lnAgriLand Land for Agriculture use 871 5.016 0.566 3.582 6.337 
 lnPopulation Population of Country 871 7.302 0.415 6.416 8.196 

Instrumental Variables lnAgriLabor 
Labor engaged with agriculture 
activity 871 6.035 0.919 0.723 7.539 

 lnUnemployment Unemployment in the country 871 5.748 0.487 3.887 6.790 
 lnRurPopulation Rural population 871 6.863 0.533 5.233 8.024 

 
Instrumental Variables  
lnAgriLabor, is the natural logarithm of labor force engaged with agriculture and associated sector of the particular 
country at that specific year. It is used as the instrumental variable to handle the measurement error and omitted variable 
bias in the regression model. Geda et al (2001) states that engagement of labour in the agricultural activities is one of 
the main cause of relative poverty in a society [24]. 
 
lnUnemployment is the natural logarithm of the unemployed labor force of the particular country at that specific year. It 
is used as the instrumental variable to handle the measurement error and omitted variable bias in the regression model. 
Rate of unemployment in a country is one of the important determinants of poverty, it is not only a problem in the 
developing world but it also effect the most advance democracies in the west [25]. 
 
lnRurPopulation is the natural logarithm of the population living in rural areas in the particular country at that specific 
year. It is used as the instrumental variable to handle the measurement error and omitted variable bias in the regression 
model. Ratio of urban and rural population in the country effect the relative poverty [26]. 

3. Results and Discussion 

Stata12 statistical software package was used to perform the regressions and to perform the model estimation by 
employing static panel and instrumental variable regression. There is huge difference between the development levels 
of continents, in order to avoid estimation bias regressions were conducted separately for all four continents. Static panel 
and instrumental variable regression was conducted. Table 2 lists the regression results for the effects of economies of 
poverty (lnpoverty) and other control variables agriculture land and population (lnAgriLand and lnPopulation) on the 
deforestation. All the results of the joint significance test (F test) with the model indicate that the model is generally 
effective. When statistic panel and instrumental variable estimations are conducted, we use the p value accompanied in 
the Hausman test to determine whether to choose a fixed or random effect model, the test statistic of weak instrumental 
variable is the minimum eigenvalue statistic; if the p value of Hausman (FE vs RE) test for all regressions is larger than 
0.1; the results of the stochastic effect is analysed. If not, the result of fixed effect is analysed and used for the discussion 
and conclusion. Severe endogeneity may result in the deviation or inconsistency of OLS estimation results, that’s why 
instrumental variable method (IV) for the estimation is used while lnAgriLabor, lnUnemployment and lnRurPopulation 
were used as instrumental variable and lnPoverty was instrumented. Instrumental Variable technique is also used for 
robustness check, regression results are presented in Table 2 and Table 3 for fixed effect and random effect respectively. 
The results showed that overall model fitness is good (Prob. F-stat 0.00). 
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Analysis presented in this study proposed that it would not be fair to present a generalized macroeconomic explanation 
of deforestation, because results are varying from region to region and the results for the global data are not statistically 
significant and effective. But the results of the regional data along with group of countries on the basis of development 
showed efficient and significant estimates. 
 
In both regression (Table 2 regression 1 and Table 3 regression 1), random and fixed effect poverty is significant at 1% 
with negative sign which was expected, and this support the hypothesis of this study, that poverty has an inverse 
relationship with the forestation‡. However, the regressions with the instrumental variables (Table 2 regression 2 and 
Table 3 regression 2), poverty show direct relationship with forestation but the results are not statistically significant at 
any level. Increment in the agriculture use of land, rural population and engagement of labor in agricultural activities all 
variables have negative and significant effect on forestation, both with random and fixed effect models. While, 
unemployment shows positive but statistically insignificant effect, which is irrelevant in the regression, but it shows 
good results to be used as instrumental variables. 
 
Regression results for the effect of poverty on the forestation in Africa (Table 2 regression 3 and Table 3 regression 3) 
show negative coefficient of poverty with 5% and 10% significance in fixed and random effect models respectively. 
Addition in the agriculture land also have a negative effect on the forestation in Africa and these results are significant 
at 5% in both fixed and random effect estimation. Whereas, population shows positive but statistically insignificant 
results.  
 
Regression results for the effect of poverty on the forestation in America (Table 2 regression 4 and Table 3 regression 
4) show negative coefficient of poverty with 1% significance in both fixed and random effect models. Addition in the 
agriculture land also have a negative effect on the forestation in America at 1% significant level with fixed effect 
estimation but agriculture land is not significant with random effect model. Whereas, population shows negative but 
statistically insignificant results.  
 
Regression results for the effect of poverty on the forestation in Asia (Table 2 regression 5 and Table 3 regression 5) 
show positive but statistically insignificant with both fixed and random effect models estimation. Addition in the 
agriculture land have a negative but statistically insignificant with both fixed and random effect on the forestation in 
Asia. Whereas, population shows negative but statistically insignificant results.  

 

 

Table 2. Regression results showing that Poverty affects the forest differently in different parts of the world (2001–13) 
  1-World 2-World 3-Africa 4-America 5-Asia 6-Europe 7-Non-

OECD 
8-OECD 

  FE FE-IV FE-IV  FE-IV  FE-IV FE-IV  FE-IV  FE-IV  
lnPoverty  -0.00584*** 0.0113 -0.605* -0.164*** 0.0274 0.0107*** -0.129**  0.01635 
 (-0.00221) (-0.012) (-0.32) (-0.0423) (-0.0282) (-0.0036) (-0.0549) (-0.00951) 
lnAgriLand  -0.289*** -0.266*** -0.690** -0.500*** -0.0608 -0.0987* -0.0678 -0.1560*** 
 (-0.0299) (-0.0305) (-0.272) (-0.123) (-0.0548) (-0.0527) (-0.106) (0.06024) 
lnPopulation  -0.154*** -0.218*** 1.456 -0.193 -0.0713 -0.123** 0.402 0.50220*** 
 (-0.0238) (-0.0407) (-1.084) (-0.223) (-0.0686) (-0.062) (-0.253) (0.09788) 
lnAgriLabor -0.0137*                 
 (-0.00731) 
lnUnemployment 0.00021 
 (-0.0058) 
lnRurPopulation -0.1348*** 
 (-0.0244) 
Constant    7.463*** 7.623*** 2.411 9.571*** 5.303*** 5.990*** 3.084 1.6524 
 (-0.22) (-0.284) (-5.047) (-1.412) (-0.538) (-0.417) (-1.913) (0.911) 
         
 

No No No No No No No No 
 

Yes Yes Yes Yes Yes Yes Yes Yes 
R-Sqr 0.4397 0.4221 0.0009 0.661 0.1019 0.5009 0.0001 0.5994 
N                  871 804 192 216 192 204 612 192 

Note: *, ** and *** indicate that estimates are at the 10%,  5% and 1% significance levels, respectively, bracketed 
value is the standard error of the corresponding test statistics. The estimations reported in this table include year 
dummies. 
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Regression results for the effect of poverty on the forestation in Europe (Table 2 regression 6 and Table 3 regression 6) 
show positive at 1% significance with both fixed and random effect models estimation. Addition in the agriculture land 
have a negative and significance effect on forestation with fixed effect estimation, while negative and insignificant 
results with random effect model on the forestation in Europe. Whereas, population have negative and significance effect 
on forestation with fixed effect estimation, while negative and insignificant results with random effect model on the 
forestation in Europe.  
 

Table 3. Regression results showing that Poverty affects the forest differently in different parts of the world (2001-13) 

  1-World 2-World 3-Africa 4-America 5-Asia 6-Europe 7-Non-
OECD 8-OECD 

  RE RE-IV RE-IV RE-IV RE-IV RE-IV  RE-IV  RE-IV  
lnPoverty -0.00622*** 0.0171 -0.662** -0.118*** 0.0361 0.0102*** -0.135**  0.0173 

 (-0.00233) (-0.013) (-0.307) (-0.0431) (-0.0317) (-0.0037) (-0.0577) (0.0097) 
lnAgriLand -0.211*** -0.191*** -0.556** -0.106 -0.0127 -0.0535 0.104 -0.131**  

 (-0.0304) (-0.0316) (-0.253) (-0.113) (-0.0585) (-0.0535) (-0.0826) (0.0587) 
lnPopulation -0.132*** -0.205*** 1.596 0.1 -0.0536 -0.0992 0.490**  0.516***  

 (-0.0249) (-0.0434) (-0.977) (-0.211) (-0.077) (-0.0635) (-0.246) (0.0962) 
lnAgriLabor -0.0146* 

                

 (-0.00768) 
lnUnemployment 0.00364 

 (-0.00617) 
lnRurPopulation -0.1405*** 

 (0.0258) 
Constant 6.906*** 7.118*** 1.068 5.322*** 4.876*** 5.595*** 1.62 1.4263 

 (-0.233) (-0.304) (-4.491) (-1.243) (-0.599) (-0.43) (-1.696) (0.8935) 
 
 

 

Yes Yes Yes Yes Yes Yes Yes Yes 
 Yes Yes Yes Yes Yes Yes Yes Yes 

R-Sqr 0.3625 0.4068 0.0086 0.515 0.0639 0.2925 0.1759 0.1982 
Observations 871 804 192 216 192 204 612 192 
Note: *, ** and *** indicate that estimates are at the 10%,  5% and 1% significance levels, respectively, bracketed value is the standard error of 
the corresponding test statistics. The estimations reported in this table include year dummies. 

To estimate the effect of poverty on the forestation or the relationship between deforestation and poverty results were 
also estimated differently for the highly developed (OECD) countries and for the countries those are not the member of 
the OECD. Results of the regressions (Table 2 regression 7 & 8 and Table 3 regression 7 & 8) in the OECD countries 
poverty has no significant effect on the forestation with both random and fixed effect model estimations, while the 
poverty has a negative and significant effect on the forestation in the less developed countries. These results are 
consistent with both random and fixed effect models. Increase in the land use for the Agricultural activities have varying 
effect on forestation, in case of OECD countries it has a negative and significant impact on the forestation with both 
fixed and random effect estimation. However, in non-OECD countries it has positive results with random effect and 
negative with fixed effect model estimation, but in both estimation the results are insignificant. Interestingly population 
has a positive and significant effect on the forestation and results with both fixed and random effect estimation shows 
that an increase in the population may increase the forest covered areas.  

4. Conclusion 

Based on panel data of 70 countries from 2001 to 2013, this study analysed the current determinants of deforestation. It 
examined how changes in major economic indicators may affect the deforestation in any country and region.  
 
Population growth and deforestation in this study showed an inverse relationship for the whole sample, while the same 
population showing a significantly positive relationship with the forestation in the highly developed democracies around 
the world, it may be because of their awareness for importance of forests and technological advancement and it can also 
be the result of their dependence on the more sophisticated technologies and economic structures. These results are 
consistent with the study of Rupasingha and Stephan (2007) who stated that population growth rate are one of the main 
cause of deforestation around the world [27]. However, these results are in contrast with study of Angelsen & Kaimowitz 
(1999) who concluded their study by saying that population and deforestation thesis is based on the weak modeling and 
lack of accurate data [28].  
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Increase of land area being used for the agriculture activities have a significantly negative effect on the forest covered 
area, and this effect is same around the world even in the most developed countries with highly level of scientific 
technologies. These results are consistent with the previous studies of Karen (1998) and Sanjukta & Todd (2003), who 
argued that without adoption of more advanced and efficient scientific and productive technologies and serious research 
for more yield with less inputs including land the pressure on forest keep increasing by leads to more deforestation [20], 
[23].  
 
Results of the estimation shows that poverty cannot be ignored in terms of sustainable environment, although these 
results are not consistent with the detailed study of Angelsen & Kaimowitz (1999), but they rejected this hypothesis on 
the basis of weak modeling and lack of appropriate data. But, many other researchers after the study of Angelsen & 
Kaimowitz (1999) used more filtered data and more sophisticated modeling techniques and find a positive relationship 
between determinants of poverty and deforestation [20], [23].  
 
This study analyzed deforestation from the perspective of the poor who constituted nearly 35% of the world population 
(WDI, 2012). The poor makes their decision to deforest land based on the parameters of choice and alternates they have, 
such as the prices and accessibility to the fuel and irrigation facilities to the un-forested land able for agricultural 
activities. Behaviour of the poor is based on the fulfilment of basic needs, they will continue deforestation as long as 
they have unfavourable living conditions with their current income level. The adoption of any policy in favour of 
forestation could only make difference if it also consider the poverty as a cause of deforestation and make efforts for the 
alleviation of poverty. If poor don’t have the basic needs fulfilled then they have no other way to fulfil but deforestation.  
 
Results of this study support the hypothesis that poor people are less or almost no willingness to pay for the better and 
sustainable environment, as they are already suffering from lack of daily life necessities and they will go for the 
fulfilment of their basic needs no matter at what cost they are getting it. These results also leads to a broad spectrum of 
policy implications. Due to different conditions priorities may vary in countries, countries with high economic 
development, formulate their future polices with the environmental protection at priority, while a country already 
suffering from poverty and low per-capita income will not consider environment protection as a future policy goal. Most 
notably, deforestation can be taken as an endogenous economic course, compelled logical daily life decisions, made by 
the people living in the country or region. Therefore, government environmental and development policies should be 
derived on the basis of the fulfilment of the needs of the people and to control the elements that directly and indirectly 
affects deforestation, like education, unemployment, ratio of population engaged with agricultural activities and etc. in 
order to increase awareness and willingness to pay for a better future.  

The Idea of sustainable development cannot be materialized until the alleviation of poverty from the world. Mahatma 
Gandhi once beautifully said “There are people in the world so poor and hungry, that God cannot appear to them except 
in the form of bread.” 
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ABSTRACT 

“Since the beginning of life on earth man has been avoiding the importance of natural  
environment and healthy life but the rising population has commenced the competition for  natural 
environment including land, air, water, and light while the excessive use and  demand of energy 
has made the healthy life a dream. In such challenging circumstances the concepts of universal 
design, green building design and sustainable buildings through the selective and green materials 
can leave positive impact and may provide healthy and quality life style. This research will help 
out to determine that how green and sustainable buildings and materials can make urban life a 
worth living and how these ideas can facilitate healthy and quality life style, energy efficient life, 
social equity maximum accessibility, economic viability and adequate future development with the 
help of careful planning” 
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Keywords: green building, sustainable building, energy efficient, social equity, accessibility, 
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1. INTRODUCTION 

From the beginning of 21st century the Architects, Planners and Engineers work on those 
  
construction which is more sustainable and eco-friendly .They work together and they give  
 
innovative ideas in constructions. The architects give the new designs which is aesthetically strong 
 
 and it’s also does not disturb the nature .keeping in view the engineers introduce new materials  
 
with less impact and full of strength , durable as compared as past centuries . A question might be  
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arising in your mind that what green building is? Some people may think of a green, or sustainable  
 
building  just a building that does not really have as bad impact on the environment as another  
 
‘average’ buildings. The Green building’s seek to use land and energy efficiently, conserve water  
 
and other resources, improve indoor and outdoor.  
 
The contemporary green building movement arose out of the need and desire for more energy  
 
efficient and environmental friendly building practices and[1]  Improvement to the built  
 
environment including ventilation lighting and materials have resulted and in improved indoor  
 
environmental quality (IEQ) in green buildings. The green sustainable building approach has a  
 
high potential to make a valuable contribution to sustainable development.  
 
[2]They will also look for energy savings in the physical layout, using natural light where possible  
 
to minimize the need for electric lighting and building orientation. [3]The practice of increasing  
 
the efficiency with which buildings and their sites use energy, water, and materials, and reducing  
 
building impacts on human health and the environment, through better siting, design, construction,  
 
operation, maintenance, and removal the complete building life cycle.[4] Although green buildings  
 
represent the next phase of buildings, the reality is that the vast majority of buildings are not green,  
 
and these buildings will continue to be used for many years to come. green building a design to  
 
have low environmental impacts and improved occupant health and well being. Many older  
 
buildings suffer from what is commonly referred to as “sick building syndrome.” [4]The Indoor  
 
Environmental Quality (IEQ) category in LEED standards, one of the five environmental  
 
categories, was created to provide comfort, well-being, and productivity of occupants. The LEED 
 
 IEQ category addresses design and construction guidelines especially: indoor air quality (IAQ), 
  
thermal quality, and lighting quality.[This paper presents an overview of green sustainable  
 
buildings and materials common green building practices with respect to siting, energy efficiency,  
 
water efficiency, building materials, occupant health and well-being, and construction and  
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demolition waste. 
 
1. STUDY AREA 
 
 Hyderabad is the second largest city of Sindh province and seventh largest city of 
 
Pakistan. Hyderabad is a big city of Sindh province and popular by its industrial and 
 
commercial centres. It consists of 4 Talukas. It is located on the east bank of the Indus 
 
River. Hyderabad is facing many problems. The researcher has selected one of the 
 
dens populated area Defence Plaza to make it green or efficient building. Defence is 
 
one of the main taluka of district Hyderabad. 
 
 

(a)  

Figure 1: Study Location Area 
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(b)    (c)  

                                                          Fig. 2. 3 view of defence plaza in (a) condition A and (b) condition B. 
 
 
 
1.1: LEGENDS FOR ENVIROMENTS: 
 

     INTERNAL ENVIROMENT                                                                                                      EXTERNAL ENVIROMENT 

 
        a disabled car park                                                                                                                      f   Building entrance foyer 
 
        b External stair case                                                                                                                    g   door 
 
                                                                                                                                                               h Room & spaces 
        c   natural light 
                                                                                                                                                               i  barrier free toilet 
        d  ventilation 
                                                                                                                                                              j barrier free shower area 
        e   natural air                                                                                                                               k Room & spaces 
 
                                                                                                                                                              l internal step ramp  
 
                                                                                                                                                               m Ramp (interior)                                           
                                                                                                                                                              
 
                                                                                                                                                               j Stair case (interior) 
 
                                                                                                                                                               k  Lift 
 
                                                                                                                                                               l   natural light 
                                                        
                                                     
` 

2. MEHODOLOGY 

 
This paper focuses to address various issues of geen sustainable building. This study  
 
uses a social survey in the form of the questionnaire and in-depth interviews to analyze 
 
defence plaza facilities and spaces for people. In this way it incorporates both  
 
quantitative and qualitative approaches. Questionnaires can provide the evidence  
 
weather it is green building or not. Through this survey researcher can solve all  
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problems and make the building green and efficient. The study investigates the health  
 
and safety impact of a buildings internal external environment throughout the building  
 
design .the paper presents the extent to which green buildings could generate  
 
co-benefits and opportunities to push green building agenda forward. The growth and development  
 
of our communities has a large impact on our natural environment. The manufacturing, design,  
 
construction, and operation of the buildings in which we live and work are responsible for the  
 
consumption of many of our natural resources. 
 
 

3. DATA COLLECTION 

The data were collected through quistionnaire survey to examine the  
 
issues in defence  plaza during two weeks of field survey. Three blocks of   
 
buildings (A,B,C) were selected for survey , in each block there were 50 flats  
 
Total 34 questionnaire were analyzed from 30 peoples in each block. 
 

4. RESULTS AND DISCUSSION 

 
The results indicate that green and sustainably renovated buildings could 
 
yield significant benefits in terms of energy and co2 reduction ,cost savings 
 
and improved health sanitation for building users . Green building provide 
 
healthy environment due to improved indoor and outdoor air quality thermal comfort and more 
 
natural lighting. Green building, or sustainable design, is the practice of increasing the efficiency 
 
with which buildings and their sites use energy, water, and materials, and reducing building 
 
impacts on human health and the environment over the entire life cycle of the building. Green 
 
building concepts extend beyond the walls of buildings and can include site planning, community 
 
and land use planning issues as well. 
    
A building designed to be ecologically correct by using resources efficiently, using internal  
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recycling, renewable energy sources, recyclable or biodegradable construction materials, and  
 
blending in with the local environment, particularly in out-of-town locations. The aims are to 
 
 reduce to a minimum the environmental impact, and to take human health factors into  
 
consideration. 
Source: en.wiktionary.org/wiki/green_building 
 
A comprehensive process of design and construction that employs techniques to minimize adverse  
 
environmental impacts and reduce the energy consumption of a building, while contributing to the  
 
health and productivity of its occupants. 
Source: www.smith.edu/physplant/greenteam/glossary.php 

A movement in architectural and building circles aimed at creating structures that are occupant and  

environmentally friendly. Criteria such as sustainability, energy efficiency and health fulness are  

considered. 
Source: www.windowanddoor.com/article/resource/industry-glossary 

Green or sustainable building is the practice of creating healthier and more resource-efficient 
models of construction, renovation, operation, maintenance, and demolition. 
Source: www.newpaltz.edu/green/definitions.html 

 

             (d) (e)    
                          Figure:4 A modern promise: green building                       Figure:5 creating sustainable future           
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Figure 4: We partner with our customer to deliver high performance green building that achieve  
 
sustained result over time. 
 
Figure 5: A high performance green building in designed for economic and environmental  
 
performance over it entire life cycle considering unique sustainable environment and cultural  
 
needs and providing for the health safety and productivity of its occupants. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.1 POOR IMPACT OF INTERNAL AND EXTERNAL BUILDING 
ENVIRONMENT 
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(f)  (g)  
                          Figure6 Internal view of wall seepage             Figure:7 External view of building environment 
 
Figure 6: There are multiple reason like rising deepness from high ground water table  
 
cracks through which rain water sees inside, seepage from ad joining leaking walls of  
 
bathroom and kitchen. 
 
Figure7:This picture shows the bad impact of building because the building environment  
 
must important in green sustainable building because environmental impact improves  
 
occupant health and well being and built environment including ventilation. 
 

5. CONCLUSION: 

 
The sustainability can be achieved by the development of green infrastructure.  
 
The absence of green and sustainable infrastructure effects on the, Health, social and  
 
environmental condition of the local population. This paper evaluated the 
 
issues of the buildings and its adverse impacts on the human health and also on  
 
urban environment. In doing this, poor performance of building was examined in  
 
Hyderabad city. The result found that 30% of the population are replied good 
  
And 40% population was not satisfied. 
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As in result, the public Building condition determined poor. It is required improvement and  

placement of services to attract the users. Moreover, due to insufficiencies in overall  

government structure, the Sewerage, sanitation and Garbage collection planning became  

unsuccessful. There is no proper method to bring sustainability in Sewerage, sanitation,  

Garbage collection and waste reduction development projects in developing countries.  

The role of government institutions and regulation authorities were also found non- 

operational which often produces difficulties to carry advanced monitoring and evaluation  

processes. 
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Abstract 

Over the years Pakistan is confronting with an emergent phenomenon “urbanization” like other developing countries, 
which is sturdy in nature but anxiously affecting urban sustainability due to lack of prevalence of good governance in 
this regard. Urban authorities and institutions fail to address the core issues pertaining to urbanization and problems 
emerging due to this phenomenon. Lack of attention towards resolving these issues is due to prevalence of an 
unpredictable rural-urban migration, access for basic services for the population, poor livelihood and issues of 
sustainability for the poor populace in urban areas. This study is compiled with the secondary source of data gathered 
via published articles, working papers and other documents with a simple descriptive analysis, which offers a broad 
perception of Pakistan’s urbanization, in addition strive to address concerned sustainability challenges as well as 
hindrances in urban development in Pakistan. At last it concludes by providing such strategies and a way forward that 
might be extremely useful for the policy makers while they draft development policies for the provision of urban 
services to the urban populace and sustainable urban development in Pakistan.   

 
© 2016 Waqar Ahmed Khan Jatoo*, Chen Jing Fu, Wimonsiri Saengkrod, Abdul Ghaffar Mastoi.  Selection and/or peer-review under responsibility 
of Energy and Environmental Engineering Research Group (EEERG), Mehran University of Engineering and Technology, Jamshoro, Pakistan. 
 
Keywords: Urbanization; Urban Sustainability; Slums; Governance; Pakistan. 

1. Introduction 

Urbanization refers to the rapid increase in percentage of the total population residing in urban areas [1]. Pakistan has 
experienced extraordinary pace of urban growth, rapid urbanization have been encouraged by the range of factors 
economic necessity, decrease in dependency on the agrarian sector, and insecurity [2]. In generally it suggests a rising 
change from agricultural towards distributive occupation and industrial service [3]. Those occupational opportunities 
and services act as pull factor, which promote rural-urban migration and being reacted through push factor such as, 
inactive economy, poverty, and natural disaster. These urbanizing trends in deprived countries are substantially 
different from American or European industrial urbanization [4]. Whereas, the overwhelming urban population growth 
is a complicated output of both factors ‘push’ and ‘pull’ [5]. Within the perspective of countries like Pakistan, existing 
state of urbanization holds the dual nature of challenges, and opportunities. Hence cities consist of positive and 
negative magnitudes; positively it is the hub of a country’s economic development in terms of communication and 
modernization [6]. Furthermore cities are agglomeration of industrial activities, economic opportunities as well as 
modern technological advancement, educational and health institutions that fuel dynamic industries and rapid growth 
[7]. On other hand cities in developing countries particularly in Pakistan, are currently vulnerable venues to enjoy and 
live with quality and safety of life due to environmental concern, rapid increase of terrorism and urban poor. Several 
scholars disagrees that the poverty is not being reduced by urbanization, somehow it provides opportunity to 
mammoth challenges and other problems, which directly affects urban poor [8]. 

Several studies suggest that emerging cities of developing world would face tremendous challenge being caused by 
uncontrollable and unpredictable urbanization which may engender a massive suffering for urban population [8]. In 
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the context of Pakistan, this state might be more hazardous while having poor governance, having vast and 
uncontrollable rural-urban migration and while inequity in resource distribution is clearly visible. Such as informal 
living of urban poor in unsteady locality is key cause to sustain the urban development. Even concerned institutions 
are curious regarding apparent issue, but it is being ignored by then in reference of the administrative and political 
obstacles, limited resources and neglecting urban poor rights within the vicinity. Thus current urbanization trends and 
poor governance cause challenges for sustainable urban development in emerging cities. This paper attempts to study 
these circumstances illustrated generally through example of developing countries and Pakistan as particularly. Study 
indicates the major challenges of emerging cities, which includes inadequacy of essential amenities, infrastructure and 
services, ecological goods and degradation, accidents and traffic congestion, socioeconomic insecurity, and violence. 
To investigate these challenges, study presents overview of world’s urbanization and aims to highlight Pakistan having 
largest share of urban population in the region facing housing backlog, inadequacy of safe drinking water as well as 
sanitation. 

This study is compiled with the secondary source of data gathered via publish articles, working papers and other 
documents with a simple descriptive analysis, second section illustrates significant features of urbanizing world 
mainly focusing to Pakistan, section three point-out the key challenges of urbanization an focusing on their direction 
and vulnerability in the cities. Final section briefly provides a way forward and concludes for sustainable urban 
development. 

1.1. Rapid Urbanization: A Global Challenge 

The world is rapidly changing to be urban, uneven status of public policies, natural disaster as well as wars had slow 
down the rate of urbanization [9]. A revolution in developing countries is now taking place in terms of weakening the 
sustainability and liveability on one hand, and escalating modern technological opportunities on other hand [9]. 
Population is mainly concentrated within or around megacities [10]. In addition according to (UN-WUP 2000) report, 
almost 90percent growth of urban population would be in emerging cities of Latin America, Africa, and Asia. 
Estimation shows that developing country will share 80percent of world’s largest cities [4]. As a result apparently it 
illustrates that in future more challenges are expected to be created by the megacities in developing world. Trends of 
world’s urbanization focusing on mega-cities in developing world will be discussed in the next section.  

Table 1: World population by size of settlements, 2016 and 2030. 

Size class 

2016 2030 

Number of 
settlements 

Population  
(Millions) 

percent of 
world 
Population 

Number of 
settlements 

Population  
(Millions) 

percent of 
world 
Population 

Urban .. 4034 54.5 .. 5058 60.0 
10 million or more 31 500 6.8 41 730 8.7 
5 to 10 million 45 308 4.2 63 434 5.2 
1 to 5 million 436 861 11.6 558 558 13.4 
500 000 to 1 million 551 380 5.1 731 731 6.0 
Fewer than 500 000 .. 1985 26.8 .. .. 26.8 
Rural  .. 3371 45.5 .. .. 40.0 

Source: The World’s Cities in 2016 (UN Data Booklet) 

1.2. World’s Urbanities 

At present cities are home as well as hope for more than 50percent population of the world [11]. United Nations 
forecasts illustrates that current ratio of world’s urban populace is 54.5percent and will rise nearly to 60percent till 
2030, when six (6) out of ten (10) inhabitants will reside in urban centres [12]. Majority of people in deprived regions 
will reside in city centres till 2020 [13], and will-be remarkable among Africa and Asia [12]. 
 
Table 1 shows clearly that in 2016; 22.6percent of the world’s population which amounts to 1.67 billion people lives 
in cities with at least 1 million residents. By 2030, a projected 27.3percent of people worldwide will be concentrated in 
cities with at least 1 million inhabitants. The population from 2016 to 2030 is projected to increase in all cities, size 
and class, while rural population is projected slightly towards decline, although at present rural areas accommodates 
45.5percent of world’s total population, this proportion is predicted to decrease to 40percent by year 2030. Currently 
6.8percent of global population resides in mega cities with 500 million habitants. However these emerging cities will 
increase in both number and size, and will become home for the growing amount of population. It is projected that 730 

Sample output to test PDF Combine only



4th International Conference on  

Energy, Environment and Sustainable Development 2016 (EESD 2016)  
 
million inhabitants will live in mega cities with minimum of 10 million people representing 8.7percent of total 
population by 2030. 

1.3. Population Trends in Metropolitans 

A recognized metropolitan area habitually defines as megacity with minimum 10 million habitants. UN estimates that 
in beginning of 21st century there were 19 megacities [13]. UN data booklet “the world cities in 2016” reports that 
currently such cities are 31 in number and most of them exist in developing countries (Table1). Other reports and 
literature suggests that in 1950’s there were just 8 cities with more than one million of population, among them 34 
cities were located in developing countries. In the start of 21st century this figure increased to 280 settlements with 
same population proportion, and expected to be doubled by 2030. Furthermore 28 cities were existed in 2000 with the 
population of 8 million habitants, whereas 22 of them were located in developing countries. Although New York was 
only city with more than 10 million habitants in 1950, it was estimated that 12 megacities will independently share 
more than 15 million population by 2015 [14]. Table 2 present’s world’s 12 megacities by the year 2015 and 2030.  

Table 2. Megacities of world by city size rank, 2016 and 2030. 
City-size 
rank 

City Population in 2016 
(thousands) 

 City Population in 2030 
(thousands) 

1 Tokyo  38 140   Tokyo  37 190 
2 Delhi  26 454   Delhi  36 060 
3 Shanghai  24 484   Shanghai  30 751 
4 Mumbai (Bombay) 21 357   Mumbai (Bombay) 27 797 
5 São Paulo  21 297   Beijing  27 706 
6 Beijing  21 240   Dhaka  27 374 
7 Mexico City 21 157   Karachi  24 838 
8 Kinki M.M.A. (Osaka)  20 337   Al-Qahirah (Cairo)  24 502 
9 Al-Qahirah (Cairo)  19 128   Lagos  24 239 
10 New York-Newark  18 604   Mexico City 23 865 
11 Dhaka  18 237   São Paulo  23 444 
12 Karachi  17 121   Kinshasa  19 996 

Source: The World’s Cities in 2016 (UN Data Booklet) 
 

The contribution of Asian emerging cities and megacities in urban world’s population has increased tremendously. As 
shown (table 2), Karachi ranked on 12th number among largest cities in the world in 2016, and will shift to 7th by 
2030. At present cities of the world with 10 million or more habitants are 31 in number, 24 of them are located in 
“global south” or the less developed regions. China alone have six of them, well India have 5 and Pakistan shares one. 
It is projected that 10 cities will become megacities by the year 2030, and all will be the part of developing countries, 
which includes Lahore (Pakistan), Hyderabad (India), Bogotá (Colombia), Johannesburg (South Africa) Bangkok 
(Thailand), Dar us Salaam (Tanzania), Ahmadabad (India), Luanda (Angola)[15]. Hence the major contribution is 
being brought by developing countries, notably in this tier Lahore will be second one from Pakistan by 2030, 
consequently a high rate of urban transformation in Pakistan is expected in coming years. Suggested by Far Economic 
Review, Asia will have 10 hyper-cities with population of 20 million or more by 2025, which includes Bombay 
(Mumbai), Dehli, Dhaka, Jakarta, Karachi, Shanghai [16]. Therefore, massive growth of population will-be absorbed 
in numerous urban centres of developing country in next twenty years. 

2. Urbanization in Pakistan 

Pakistan shares one of the largest shares of people residing in urban areas, as compared to other south Asian countries. 
Recent report on urbanization by the United Nations estimates that nearly 40percent of Pakistan’s population live in 
urban areas, as compared to 34percent in Bangladesh, and 33percent in India [17], however, urbanization estimates of 
Pakistan do not differentiate between “urban” area within tehsil/town boundaries, and “peri-urban” growth taking 
place outside the major urban centres and along the transportation corridors. 
In several cases, cities exhibit informal spatial expansion due to range of various factors including topographical 
constraints, transportation infrastructure and biophysical characteristics that support growth of the city in a specific 
direction. Hence, areas that are not located within administrative boundaries of the city may still get advantage from 
economic density of nearest urban area. Expansion infrastructure is affecting urban formation, “peri-urban” areas 
neighbouring emerging cities with efficient infrastructure and services can provide a favourable environment to 
flourish the manufacturing sector [17]. In Pakistan, importance of peri-urban vicinity is along transportation corridors 
as an important economic link between urban and rural areas [2]. During 1960s, industries developed along highways 
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attracted labour migrants which lead development in ribbon form as peri-urban areas [18]. This peripheral 
development of urban areas continues to portray the urban sector and make up a large proportion of urban population 
in Pakistan. 

2.1. Facts: Current State of Affairs 

Rapid increase in urban population of Pakistan from 1998 to 2014 is observed at 43.0 million in 1998 and 72.5 million 
in 2014, and is predicted to be primarily urbanized by 2025. Currently almost 47percent of urban population resides in 
ten major cities, each with the population of more than 1 million [19]. Increase in rural-urban migration is the key 
factor in this conglomeration. Therefore it is important to address the present challenges being faced in major cities 
during planning for unstoppable migration direct to cities. Presently 68.4percent population in Pakistan less than 30 
years of age, so there is a great chance avail maximum benefits of “Demographic Dividend” by the year 2045. Ration 
of female comprises little bit less than 50percent of urban population. Therefore urbanization has to accommodate 
necessities of this massive youth group. Also gender inequality among edification is almost been vanished in urban 
centres [20].  
 
Major cities of Pakistan are experiencing both urban population growth, and urban expansion (horizontal 
development). Such as, in 1965 both major cities Karachi and Lahore had more than 1 million urbanities within their 
fringes, but their expansion overwhelmed other adjoining towns and especially rural areas by the 1990s. Karachi 
expanded in all three directions north, west, and east, with other small towns and villages, previously which were 
poorly connected to the city as well as port, and Lahore is expanded towards northwest and linked to Gujranwala as 
well as other small towns and villages too [17]. 

2.1.1. Challenges 

Urbanization in Pakistan has brought remarkable development in country, challenges of rapid urbanization includes 
aggravating urban deficits, such as eroding-liveability, efficiency and productivity of urban centres, degradation of 
urban ecology, and annihilation of urban poverty. There is a need to meet these challenges efficiently and successfully 
for building sustainable cities. In general identify major challenges for sustainable city and should be consider at 
present? Mainly sustainable cities should be viable in terms of economy, environmental friendly and socially-peaceful. 
Moreover it is a venue where citizens live in peace with worth of life, sufficient income, and lacking in mental and 
social. Next sections explain the sustainable-urban development; in addition try to summaries challenge’s being faced 
at present. Urban development carried in a smooth way that meets multiple goals, such as to provide healthy 
environment in terms of access as safe drinking water, sanitation, sewage drains, paved street and roads, waste 
disposal, and several mode if infrastructure and services necessary for the affluent socioeconomic pedestal [21]. It 
depends on relationship of parent society with surroundings, which is the output of how influential or powerful cluster 
in societies which creates and maintains the facts [22]. Sustainable cities are well planned to facilitate general public 
equally meet the necessities, to improve wellbeing with-out harming nature or effecting living conditions of other 
citizens, at present or in future [23], sustainable city is a place where citizens and businesses constantly struggle to 
impose their built, cultural and natural environment, while working in a way that supports the global sustainable 
development goal.  
 
Above literature reflects key challenges of rapid-urbanization in the constraint of sustainable urban development, 
which are aimed to explain in following sections and are crucial to sustain urban development. These challenge 
includes essential problems, such as a) rapid increase in population; b) shortage of essential amenity, infrastructure 
and services; c) poverty, social insecurity, and violence; d) environmental challenges, environmental health and 
pollution, e) poor governance and political instability. 

2.1.2. Rapid Population Growth 

Increasing urbanization is an essential phenomenon in Pakistan’s demographic dynamics. At present Pakistan is most 
urbanized country in the region, and proportion of urban population in country has increased from 32.5percent in 
(1998) to 40percent till (2014). So present trend of rural to urban migration continues with same pace, will surpass 
50percent by 2025. According to Pakistan vision 2025, during last three decades urban population is increased more 
than 3 times, at present 75 cities have population within 0.1 to 1 million [19],  Small towns comprises by less than 0.1 
million inhabitants, are around 448 in numbers [20]. Vitally large cities govern urban scene, under the umbrella of 
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population scenario. Karachi as Pakistan’s largest city Karachi and world’s 12th largest city shares about 20percent of 
countries total urban population, tracked by Faisalabad and Lahore shares additional 15percent. Gujranwala, 
Hyderabad, Multan, Peshawar, Rawalpindi mutually shares another 12percent, whereas remaining 46percent of urban 
inhabitants resides comparatively in small cities or towns. During last few year populations in most of the large cities 
increased with the growth rate of over 3percent per year, and for the current decade it is projected that present growth 
rate will continue [19]. Although the population of major cities is increasing, there was also a rapid increase in 
population of cities within 200,000 to 499,999 from 4.5percent in 1981 to 9.1percent in 1998, most of these large 
towns and small cities are located in the zone of 1 million plus population, along the highways. It means that now 
governments have to plan outside the city boundaries as agglomerations, clusters, urban regions relatively than 
individual cities or towns. 
 

Table 3. Growth of Pakistani cities with 1 million population or more (2000, 2016 and 2030) 

City Statistical concept 

City population 
(thousands) 

Average annual 
rate of change 

(percent) 

City population as a proportion of 
the country or area’s total or 

urban population in 2016 
(percent) 

2000 2016 2030 2000-
2016 

2016-
200 

Total 
population 

Urban 
Population 

Karachi Urban Agglomeration 10302 17 121 24 838 3.3 2.7 9.0 22.8 
Lahore Urban Agglomeration 5 452 8 990 13 033 3.1  2.7 4.7 12.0 
Faisalabad Urban Agglomeration 2 142 3 667 5 419 3.4 2.8 1.9 4.9 
Rawalpindi Urban Agglomeration 1 521 2 582 3 809 3.3 2.8 1.4 3.4 
Gujranwala Urban Agglomeration 1 226 2 193 3 274 3.6 2.9 1.1 2.9 
Hyderabad Urban Agglomeration 1 221 1 812 2 613 2.5 2.6 0.9 2.4 
Multan Urban Agglomeration 1 263 1 969 2 866 2.8 2.7 1.0 2.6 
Peshawar Urban Agglomeration 1 066 1 787 2 640 3.2 2.8 0.9 2.4 
Quetta Urban Agglomeration 615 1 148 1 740 3.9 3.0 0.6 1.5 
Islamabad City Proper 597 1 433 2 275 5.5 3.3 0.7 1.9 

Source: The World’s Cities in 2016 (UN Data Booklet) 
 
The basic factor in population growth of metropolitan is growing rate of migration from rural to urban. According to 
1998 Census, 8percent of total population were migrants, in numbers 10.8 million Pakistanis. Among them 
63.7percent migrated to urban areas, whereas 25percent of the whole were migrated to emerging cities, such as 
Karachi, Lahore, Faisalabad and Rawalpindi. Alone Karachi expected 13percent of total migrant populace of country. 
City's population is growing with the pace of 5 percent/year as compared to 3percent increase in urban populace, 
generally as a result of rural to urban domestic migration. It is estimated that every month 45000 workers are going to 
the city from different parts of country. 
 
There are several reasons (economic, physical, and social) for inhabitants to migrate from rural to urban areas. Push 
factor is related with low agrarian output, landlessness, sub-division of land, additional ranch labour force, poor 
economy, educational, and health opportunities, such factors narrate people to migrate from rural or deprived areas. 
Whereas pull factor in the spectrum of destination consist of economic environment, such as better wages, improved 
living standard, availability of essential needs related to education, health, and urban infrastructure, therefore more 
populace is attracting to cities.  Furthermore, simple physical relocation from rural to urban areas, there is also a 
general saturation of phenomena across the rural urban fringe of mixed rural urban livelihoods in Pakistan. Whereas 
rapid change in urban area and urbanization can be the depressing indication of growth present that urban problem 
occurs because of unplanned growth as well as indecent management On the other hand, environmental problems may 
not pose seriously, if prompt urban transformation is managed cautiously [24]. However, illogically expansion of 
urban population in most of the third world countries, without adequate services and facilities, can be necessary to safe 
and healthy environment [21]. In developing countries urbanization occurs very quickly, which typically overload the 
capacity of concerned local government to provide sufficient housing, infrastructure, amenities, and essential services 
[25], next section discuss above said issues more in detail. 

2.1.3. Services and Infrastructure 

Rehabilitation of housing, infrastructure and services for urban poor in urban center are main challenge in developing 
countries. Within many developing countries, slums are overpopulated and facing high rate of disease due to poor 
sanitation, and shortage of essential health related services [16]. More than 90percent of urban populace among 3 of 
the world’s most deprived/rural countries i.e. Uganda, Ethiopia, and Malawi, resides in slums. It was estimated in 
2001 that almost 31percent of urban population of world or 924 million people live in slums or informal settlements, 
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90percent among them were situated in deprived countries. In 2030, amount of slum resident worldwide is estimated 
to attain 2 billion [26]. Though, also in Lahore 38percent of urban or 1.7 million live in slums, as well as in Karachi 
45percent of cities population or 7.6 million inhabitants live in Karachi, most of the slums lacking essential 
infrastructure services, urban utilities, with deprived hygienic situation. 
 
At present Pakistan has a serious housing backlog and crisis, in 1998, 4.3 million housing unit were estimated, and had 
climbed to 9 M as supplementary housing unit. Pakistan Standard National tenancy rate/unit is more than 6, with the 
density of 3.5 persons per room as compare to 1.1 persons per room with international standard. With rapid 
urbanization major cities of Pakistan i.e. 20percent or more increase in demand for housing is going to be faced by 
Karachi and Lahore in upcoming twenty years. Around 30 to 40percent demand of housing is to be address by main 
developer. Leftover unit falls in the category of the poor sector, today in Pakistan shortage of low cost housing 
shortage is about 4.5 million residential unit with annual addition of 150, 000 units [19]. Due to the lack of affordable 
housing for urban poor, inhabitants are forced to live in slums and informal settlements. Slums develop primarily as 
illegal invasion build in low laying area, for example beside water ways, natural drain, nearby the work location within 
fringe of low-cost dwellings [2]. 
 
According to PSLSM Survey (2010-11), assuming that further sources are the same to unimproved water sources, 
existing access to the improved water source is 91percent, whereas MDG target was 90percent. Even if Pakistan has 
met the target of MDG for drinking water in quantitative terms, however in qualitative terms, the stated problem is yet 
not completely met because water quality has not much improved due to several reasons including contamination of 
water sources and old infrastructure [19]. Sanitation is one of the essential necessities that contribute to human pride, 
quality of living, and sustainable livelihood. Inadequate sanitation system in “peri-urban”, deprived, and rural areas is 
costing 3.9percent of GDP which is insufficient. This inadequate sanitation costs PKRs.343.7 billion (USD. 5.7 
billion), annually 3.9percent of GDP. Mortality rate of children under the age of 5 years is high in Pakistan i.e. 72 
children per 1000 ranking 2nd highest in South Asia. Annually in Pakistan 25 million children suffer cases of diarrhea 
and every day around 395 children dies, because of poor sanitation in Pakistan (GOP). Polio is also out of control due 
to the inadequate and improper sanitation. Pakistan has not yet met the target of MDG for sanitation. Disease related 
with sanitation is foremost cause for high mortality and morbidity of Pakistan children. 
 
Poor performance of transport sector is costing about 5percent percent of Pakistan’s GDP [19]. Nearly it is a massive 
commuting problem occurs because of shortage of public transport in urban areas, and absence in less developed or 
deprived areas. Due to deficiency of transport between people and goods within cities transportation is a serious issue. 
Frequency of the road accidents is escalating due to careless driving, aging transport and non-maintenance. Urban 
services in Lahore such as Metro bus service and public buildings are user friendly for aged and handicapped citizens. 
Female while doesn’t feel secure while utilizing Underpasses build for pedestrians, especially in evening.  
 
The demand for electricity in Pakistan will be double in coming 10 years. Currently load shedding in urban areas use 
to be from 6 to 12 hours/day during winter, and from 9 to 18 hours/day during summer season. It means that by year 
2017, ne capacities of around 15,000 MW need to be installed. Essentially energy drives economy of the country, 
whereas shortage of energy hindrance Pakistan’s economic growth “as reflected with an estimated 4percent to 
7percent loss to Pakistan’s GDP”, and seriously affecting livelihood of general citizens [19]. New industries aren’t 
being promoted rather existing industries are also moving to other neighbouring countries. The current deficit in 
energy supply has also resulted as huge negative impact on social life of the Pakistani citizens. In addition, the 
inefficient energy utilization, haphazard use of subsidies, poor governance, lack of public awareness, unenforced or 
ineffective legislation, and less developed infrastructure, exists among other issues in energy sector of Pakistan. 
 
Deficiencies in urban basic infrastructure and services is reducing economic growth, and severely hinder potential for 
urban area to play more important role in country’s economic growth. These deficiencies mainly affect urban poor 
which leading to a significantly reduced quality of life, poor health care and increased poverty [2]. However, it is 
necessary to develop an effective mechanism to ensure operations and regular maintenance of basic infrastructure, 
services, and utilities. Housing sector can be helpful in economic growth and poverty reduction, because it is highly 
intensive with labour and has front-forth linkages with industries. 
 
 

2.1.4. Poverty and Social Insecurity 
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Third World cities suggest the poverty incidence in urban is an environment of excessive opportunity rich people, also 
can be truly worst reality for urban poor. Poverty level in urban are generally imagined lower as compare to rural, 
although total amount of famished is rapidly growing in urban vicinity. Noted by UN-Habitat (2003), that “locus of 
poverty is moving towards cities, such process is now recognized as urbanization of poverty’’ [12], as consequences 
of inadequate approach to health service, safe drinkable water, as well as sanitation apparently identifies serious 
diseases (Diarrhea, Pneumonia, etc), and it effect poverty too. Urban poor spends major share of their earnings at 
health care/services, and are vulnerable to lose income with less job security, those who grind down their surviving 
capacity and can potentially remain mobile families, trapped within the poverty cycle [12]. Poverty is been considered 
as a main driver of crime and violence too. About one billion people of the world’s population lives in shanty towns, 
[27]. These seemingly function as ‘‘breeding grounds’’ for social issues such as crime, unemployment, poverty, 
violence, and drug addiction. A study of World Bank on urban violence in urban centres of Latin American showed 
that murder rate ranged 6.4 per 0.1 million/year [28]. Similarly katchi abadi’s (slums) are mostly measured as 
propagating ground of unfriendly or unsocial element in Pakistan. Most of the criminal, drug suppliers, hijackers, and 
killers live in these informal settlements. Therefore, the increasing slum dwellers as well as behaviour have become 
the uncontrollable social problems for the cities. 
 
Rapid growth of urban population laid additional demand on ongoing constrained job market, especially to low-
income employment[7][10]. Therefore urban poverty is one of the most critical issues for sustainable urban 
development in Pakistan and other developing countries. Urban rural migration has complicated the task of poverty 
reduction due to rapid urban growth of population. Importance of informal sector couldn’t be ignored while explaining 
the facts of urban poverty, in developing countries large amount of urban population use to be absorbed by Informal 
sectors. Hence informal sectors are dominant parts of an urban area or a city, which accommodates a huge amount of 
workers, who are consistently becoming the part of an urban population because of rapid increase in rural-urban 
migration, reclassification of area, and urban population growth. In past two decades absorption of the labour in 
informal sectors of economy increases from 60.2percent in (1999-2K) of total “labour force” to 66.1percent during 
(2006-07) in urban areas of Pakistan[8]. The poor segment of the urban populace can be separated in two categories 
unemployed and working poor, whereas working poor are dominant in informal sectors but the misery of 
unemployment can’t be ignored at same time [4]. Poverty dynamics are intimately associated with demographic 
characteristics of household’s particularly family size, dependency share, as well as age composition, sex, and literacy 
of the head of household. Household size is considered as a prime demographic factor, vitally related with poverty 
status, whereas household assets and resources are directly over burdened by large family size [29].  Jamal (2005) 
showed that in urban areas dependency ratio is also positively related with the poverty status of the household. 
Dependency ration in urban areas is positively related with the household’s poverty status [8]  
 
Provision of basic public services in locality of the household seems critical in shaping the household status. Human 
poverty indicators, such as health, housing, safe drinking water, sanitation, and waste collection facilities in deprived 
or neglected areas of the city are in worst conditions [8] Urban poor comprises of housing with low standards, vitally 
use well/ underground water, with open drains, poor waste disposal, which prevents chronic diseases and majority of 
them are being suffered with these diseases. Provision of education facilities (especially for girls), health facilities and 
access to electricity in public sector plays a significant role while explaining the poverty level and its differences 
[8][29].  
 
Currently the relation between unemployment and violence isn’t well understood.  Whereas, literature on Pakistan 
shows that severe socio-economic inequality are the contributing factors to crime and violence in emerging urban 
centres, several features including inequity in wealth distribution, land ownership, and uneven access to economic 
opportunities and social services[30]. In 2011 a conflict on land between “Pashtun Land Mafia” and MQM workers in 
Gulzar-e-Hijri Karachi lead citywide riot in which 23 people were killed [31]. Due to these facts, people loose trust 
among, with due effects sociable community, activities as well as personal feeling disappeared progressively from 
society. Whereas root causes of social insecurity continue to be uncontrollable growth of population, deficiency of 
employment opportunities and failure for law enforcement leading to social-disparity and various urban issues 
associated with it. Hence, urban centres of Pakistan had become uninhabitable due to lack of equal opportunity. 
 
 
 

2.1.5. Environmental Challenges 
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Problems related to environment problems in urban vicinity comprise air-noise, water contamination, also relates 
problem to wastes (hazardous and deadly waste). Track of urbanization or industrialization directs a decline in healthy 
environment. Using fuel, fossils as a whole within industries, households as well as transportation causes massive 
contamination in urban atmosphere. Furthermore, issues or problems related to urban environment are serious mainly 
in developing countries due to urbanization or industrialization. For example, huge amount of industrial waste is being 
generated by Bangkok, Dhaka, and Mexico; such cities are mainly affected by environment problems and also 
experience similar problems related with industries beside such in Japan, EU, and N America. Environmental 
problems in several urban centres are extremely serious [21]. 

Hazardous pollutants and toxics includes arsenic, cadmium, carbon monoxide, chromium, cyanide, lead, mercury, 
nitrogen dioxide, nitrate, petroleum hydrocarbons, sulphur, and suspended particles. In addition, most hazardous and 
toxic waste are being dispose off as fluid waste, that flows without any treatment in channels, such as canal, lake, 
rivers, and are placed at land-fill site through minimal protection for species within or near water source via pollution. 
Which is causing frequency of diseases linked with water, for example cholera, typhoid etc, are increased this situation 
also prevails in major cities of Pakistan [21].  

Air pollution is a big challenge in urban centres of Pakistan including Islamabad, Karachi, Lahore, Peshawar, and 
Quetta indicating a high concentration of SPM 2.5 microns (suspended particulate matter), and reached at level that is 
2 to 3.5 higher than (NEQS) National Environmental Quality Standards [19]. Inadequate public transport and 
accessible car loan via commercial banks is leading to a great increase of private vehicles on roads in major cities of 
Pakistan [32]. This fact is generating serious traffic congestion, deterioration of environment and air pollution in cities. 
Environmental degradation in developing countries includes air, noise, soil and water pollution along with 
deforestation, heat island effects, health hazards, decreasing number of wetlands, floods and water logging, and loss of 
biodiversity. The fast pace of urbanization is mostly distinguished by urban expansion in outskirts of a city, leading to 
a conversion of agricultural land into urban areas. The current form of expansion is exploiting prime resources[33]. 

2.1.6. Poor Governance and Political Instability 

Cities are the source of political clash and turmoil. Demographic change in Pakistani urban centres and cities has 
fuelled ethno-political tensions and urban violence[34][35]. Future of the Pakistani cities will be shaped by quality of 
urban governance[30] however municipal corporations and development authorities lacking in technical expertise and 
resources essential for good governance and modern urban planning. 

Karachi’s ethnic composition must be taken in account of consideration that, why violence has increased rapidly. At 
present, in Karachi native Sindhi people are in the minority, whereas Urdu-speaking Migrants from the Indo-Pak sub-
continent and Pathan refugees began moving towards the city during 1960s. Despite this, key positions/posts in the 
provincial government are in the hand of Sindhi representatives through the quota system, while these groups are 
underrepresented[36]. Neglecting migrants concerns and the lack of political representation have intensified conflicts 
in several cities. Urbanization is also been linked with increasing conflicts between political opponents, and has often 
resulted in violence. Growth of urban population in Karachi has increased competition between Mohajir (urdu 
speaker) dominated MQM, and ANP Pashtun dominated political parties [7]. These ethnic divisions have been 
emphasized by links forged largely in criminal gangs and ethnic based political parties [30]. 

Criminals and extremist groups are been able to exploit poor urban governance and infrastructure to launch 
recruitment and support networks in provincial capitals Karachi, Lahore, Peshawar, and Quetta( ICG 2014). By 
providing inadequate employment opportunities and service, criminal groups have utilized the weak service provision 
to acquire followers, generally among young generation[30]. Water mafia is the prominent example of corruption, and 
political involvement in service provision. These mafias siphon over 40percent of water supply in Karachi’s and vend 
it at high rates.  Several experts point out that the lack of state capacity towards law enforcement in urban centres as a 
participating factor to violence [31]. The context of state failure had led a few urban citizens to turn as corrupt 
politicians or local criminals to settle urban disputes. Corruption and Political favouritism are among essential factors 
behind poor urban governance as well as failure in planning and implementation. Whereas failure of law enforcement 
is also caused by the Political intervention, and left the terrorist unpunished. Therefore crime and violence became 
major segment in urban environment, where government is completely unsuccessful in curbing the crime and violence 
[34]. 
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Thus major challenges in emerging cities are economical, ecological and social sustainability [25]. The existing 
situation of urban demography is change [13], in quest of sustainability is considered a major issue, which demands 
more attention of both political and social actors. Hence, the overwhelming growth of urban population in developing 
countries will definitely be matter of future success and sustainability of the whole world [28]. 

Economically sound countries must be more keen and devoted towards these urbanization challenges while in viewing 
the dynamics and problems of metropolitan. Thus all these concerns overlap each other because of poor governance as 
well difficult to deal them separately, so good governance can be a tool to bring and solve them under the one 
umbrella. 

3. Way Forward for Sustainable Urban Development 

Most important challenge of urban governance is centralizing administrative and financial powers by provincial 
government in spite of introduction of the 18th Constitutional Amendment. As a result the third tier of government is 
not yet functional on ground in any of the province. Pakistan has a Gender Inequality Index value of 0.567, ranking it 
123 out of 148 countries [19]. Another issue is to protect the interests of diverse society along several ethnic and 
religious minorities. Still one more challenge is to form laws that not only explain the distribution of power in 
balanced manner, and function between provincial and Local Governments, but also provide strength to the efficiency 
of local governance. Additionally, there are serious flaws in implementing government policies and regulations [19]. 
The study suggests such governance approach that might offer better coordination among federal, provincial, and local 
governments, also associating them with non-government organizations without ignoring main concerns of urban 
poor. This study highlights urban challenges and suggests few steps in detail, which are needed to be considered in 
development of policies, and are mentioned bellow, 
 
Good governance can be a proficient approach towards sustainable development of urban areas, which demands 
accountability, coordination, decentralization, transparency, and effective participation, that is lacking in Pakistan. 
Political will is an essential component in order to bring a meaningful change in governance, as in the local 
governance system meaningful change is impossible bring without political will. If local governments have 
significance, provincial government will need to make sure that those recently elected local/union council have 
enough funds and authorities to deal with development challenges within neighbouring communities. It will need 
provincial governments to modify their approaches toward the third tier of government; as a result the local 
government is still not functional in any of the province. Whereas recently enacted Local Government Acts in all 
provinces, requires evolving over time as the Local Governments become functional, so relations of both provincial 
and LG can achieve balanced power. As well as federal government need to explore experience sharing, and 
sustaining inter-provincial coordination to classify guiding principles for Local Government reforms. Whereas, there is 
a dire need to create governance system in terms of both urban safety and security which will be more accountable, 
efficient, and responsive to control crime, disaster, land tenure insecurity, and terrorism. Alleviating urban poverty 
might require interventions in credit services, education, and skill training with low interest rate in housing sector and 
food prices, labour markets, to tackle it effectively. Government should encourage income support programs and 
technical education to generate job market for the urban poor. 
 
In consideration, the positive effect of NGOs in dealing with urban poverty in Orangi town Karachi,  Arif Hasan 
highlights the significance of collaboration among government institutes, NGO’s, and CBOs to attain tangible and 
sustainable outputs in poverty alleviation[29]. Additionally local government structures across the cities must to be 
strengthened and completely functional in its regard, and it has a tangible effect on mobilizing communities and 
quality of service delivery. Disparately the national and provincial governments, local government can develop 
flexible policies that are suitable to local conditions, as well as deliver it by tackling challenges more specific to the 
local conditions. There is a need to promote mass media to increase awareness of both ecological and social 
challenges.  
 
Finally, responding efficiently to governance challenges is necessary to upgrade urban legislations, ensure 
participation of the local communities including, youth, minorities, special people, women, and effective 
implementation of current legislation on time. Moreover there is also a need to change the pattern “centralization-to-
de-centralization” of power and resources to local levels (union councils) to efficiently meet need and expectations of 
the people in new urban settings.  
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4. Conclusion 

Rapid urbanization in emerging cities of developing world has been a bottleneck of economic growth and 
environmental safety. This paper aimed to highlight issues of the urban population growth and major challenges of 
urban sustainability in Pakistan. It is clear that emerging cities of Pakistan are tremendously growing due to both 
factors “pull and push”, whereas provision of services and income-earning opportunity lacks the same pace. Thus, the 
cities are continuously suffering from insufficient infrastructural, public services aimed at urban population, natural 
hazards, social insecurity and bad governance. The purpose of study was to address the themes of urban sustainability 
by keeping the view modern challenges of rapid urbanization in emerging cities. It also highlights major 
environmental, infrastructure and service problems, which may motivate some researcher, to tailor other parts of 
paper. Whereas this study had its own limitations in the form of limited essential information and data for the 
appropriate locations because of inadequate accessibility to information as well as poor data management in Pakistan 
for example the last population census was conducted in 1998 which gives a huge gap between available data and 
ground realities for researchers. 
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#$%&' ()*+, ()'-&./012)3&'')/4#*)% #/35% 653-278)$55' 9/5+:/; 

Mehran University of Engineering & Technology Jamshoro, 65200, Pakistan 

Abstract 

In Unconventional reservoirs both the shale oil and gas are the prospective sources of energy of the world. And these 
resources can be proved as a game changer in the “international market of energy”. Pakistan is mentioned among top 
10 countries having largest unconventional reserves i.e. 105 tcf of shale gas and 9 billion barrel of oil.  

This paper presents an analytical overview of unconventional reservoirs in the major regions of the world as well as in 
the Pakistan. Revolutionary research work and pilot projects have been initiated in the developed countries like China, 
USA and Canada to produce the unconventional reservoirs but unfortunately due to lack of improper management 
system in Pakistan no such work has been started which can be appreciated. As well as the lack of technological 
implementation is also the main reason of fall of unconventional reservoirs in this country.  

Whereas according to studies the 70% area of the Pakistan has shale rocks. So the govt. must take steps to initiate the 
research as well as technological projects which will be proved as prosper and will be big achievement in the 
development of this country. 

Keywords: “Unconventional Reserves” “Lithological Properties” “Fracturing”. 

1. Introduction 

Conventional hydrocarbons recovery has reached on its peak and soon there is going to be global decline in the 
conventional reserves. However if we analyze the quantity of oil is not declining, but it is instead changing form-
geographically, geologically, chemically and economically. as the new technologies are discovered the world has  
been looking for the change from conventional hydrocarbons to unconventional sources of energy just like wind 
renewable sources Along with this the huge shale formations have been explored in the world, acting as a good source 
of desirability for the hydrocarbons producing states.  

The huge positive impact on revenue generation is left by shale reserves which have recently laid a competitive impact 
upon E&P activities worldwide.  

2. Understanding Unconventional Reservoirs 

Commonly the unconventional reservoir is defined as the reservoir whose effective permeability is less than 1 md and 
generally the unstimulated gas flow rates is less than 1.0 mmsfcd. Conventional reservoir is essentially a medium to 
high permeability reservoir in which the vertical well can be drilled, pay interval can be perforated, and then the well 
can be produced at commercial flow rates and sufficient volumes of oil and gas can be recovered. In tight gas 
reservoirs there are lots of uncertainty regarding (i). Connate gas saturation and irreducible water injection. (ii). 
Overburden correction factor that has a big impact on the low permeability range value. (iii). Net pay of the formation. 
(iv). Presence or absence of natural fractures. Before going to deep study of Unconventional Reservoirs, it must be 
understood that what makes the reservoir unconventional are they are fine grained, rich organic, sedimentary rock 
formation, commonly shales and similar composition rocks. The international Societies illustrate the “unconventional 
hydrocarbons” as accumulations which have been blocked throughout huge zone and are not exaggerated by water 
pressure (hydrodynamic influences) also known as “tight formations”. However conventional deposits accumulate in 
porous and permeable formations. The Unconventional formations can be as porous as conventional but the lack of 
permeability makes them comparatively resistant to the flow of hydrocarbon, due to which they will remain in the 
formation until and unless fracture occurs naturally of artificially. For different types of unconventional reserves see 
Fig. 1:  
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Fig. 1 Different unconventional hydrocarbons 

 
 
 
 
 
 
 
 
 
 

 

      

3. What Makes the Reservoir Tight/Unconventional? 

Number of reasons can be there for making a reservoir tight. Actually it is the property of permeability which is the 
ability of the rock to transmit the fluid through its pore spaces, it is a property overseen by the Darcy law in porous 
media, fluid saturation, capillary pressure, viscosity and effective porosity are the factors controlling the effective 
permeability of a formation. In addition the factors relating to the fluid nature, parameters of rock are also important. 
These are organized by post depositional and depositional surroundings subjected to the reservoir. Deposition of very 
fine sand to silt and clays, which make deprived reservoirs on lithification are more disposed by depositional 
arrangement like deep basinal site banks in flood plain areas. In the United States Low-permeability sandstone 
formations are not dominated by muddy and immature sandstones having large volumes of diagenetically responsive 
detrital clay matrix, but somewhat are usually sandstones which are clean deposited in high-energy depositional sites 
whose intergranular pores are essentially obstructed by authigenic cements (mainly quartz and calcite) (Dutton et al., 
1993).Mostly the Post-depositional diagenetic actions act negatively, decrease the effective porosity due to which rock 
becomes less permeable. Actually the permeability of the unconventional reserves is less than 0.1 md [1]. See Fig. 2:   

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
4. Types of Unconventional 

4.1. Oil shale 
 

It can be defined as fined-grained sedimentary rocks which are gorgeous in immature organic material called kerogen. 

   
Properties: 

Fig. 2 Difference between Conventional and Unconventional 
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It is found at a not extraordinary depth that requires a thermal maturity to alter kerogen into gas and oil. Oil shale 
comprises more inert mineral matters than coal like carbonates, silica or even sulphides. 500-400 Kcal/Kg is heating 
value of oil shale when crushed and burned directly. 

4.2. Coal-Bed Methane 
 

Coal Bed Methane is found when natural gas gets stored in deeply buried coal seams.[2]  

 
Properties: 

Coal which originates from mines is environmental free. During alteration method biogenic Methane produced. 
During alteration method coal get shrinks, microporosity increases, strength of coal decreases and fracture occur. Coal 
generally contains methane but CO2, N2, C2H5, H2S and H2 can also occurs in them. The volume of gas adsorbed at a 
low depth is commonly higher than the amount of conventional gas present at the same depth: it depends on the uplift 
history, temperature, type of coal and pressure. 

 
4.3. Tight Gas Sands 
 

The Reservoirs that have permeability less than 0.1 md are known as tight gas sands. The sands are known as tight 
because there poor sorted and centered nature.[2] 

 
Properties 

In tight gas sands Buoyancy forces do not succeeds because of low permeability jail due to which poor sorting causes. 
The permeability jail results in a gas slippage or turbulence flow. It is expected that there is about 7405 Tcf of tight gas 
is present in the world. 

 
4.4 Shale Gas  
 

The Gas which is found from shale rocks is known as shale gas. The permeability of Shale varies between the ranges 
of nano and micro darcy. Where viscous flow is dominant in microdarcy range and diffusion flow is dominant in 
nanodarcy ranges, extended completion is required. Mostly stimulation job or horizontal drilling are done to produce 
such reservoirs.[2] 

 
Properties  

Net pay thickness is typically 50-600 ft. with porosity of less than 3%, they occurs in overpressure zones. The in-place 
organics are shrunk by high thermal maturity and having favorable in situ stress for fracturing.   

 

 

5. Comparison Between Conventional and Unconventional 
 

There is a lot of difference between conventional and unconventional reservoirs in terms of recovery rate, productivity 
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factor, API and environmental factor as well as the sources required to produce them as shown in table 1. Whereas in 
table 2 it is shown that what is the difference between conventional and unconventional reserves in terms of their 
quantity [2]. 

 
Table 1 

 

 

 
 
 

 

 

Table 2 

 

 
 
 
6. Current Status of Unconventional Reservoirs 

 

Currently very few countries are producing the unconventional reservoirs. In many parts of North America contains 
Shale in which natural gas deposits trapped in shale formations that would have formed 300-400 million years ago. 
The gas is not evenly scattered in shale, but focused in vastly rich “sweet spots”. Advancement in 3D seismic imaging 
has made it possible to detect shale gas and tight oil reserves with ever exactness.  

 

According to Energy Information Administration (EIA) estimates that the US has about 14 trillion m7 of unproven 
shale gas resources which are technically recoverable. Yet it is still not confirmed that all of this can be produced or 
not. The commercially producible US gas reserves plus conventional reserves improved to 9.3 trillion m7 in 2013-
about 13 times annual US consumption, out of which mostly came from shale gas reserves[5]. Commercially 
worthwhile reserves of oil in US, comprising conventional reserves, improved to 33.4 billion bbl. in 2012 – around 
five years of US oil consumption – with tight oil accounting for 22% of the total.  The Orinoco belt which is actually 
present in Venezuela can produce up to 570 kb/d of extra heavy oil. Although Canada is the only country which is 
extracting oil sand at commercial level. The production of oil sand in 2008 was about 1.3 mb/d Currently oil shale is 
exploited in China, Germany, Israel and Brazil. In 2005 the oil shale production was recorded 5 mb. Worldwide and 
North America is the only country with the largest production of unconventional gas. In 2006 US produced 161 bcm 
of tight gas, 51 bcm of coal bed methane and 31 bcm of shale gas reserves. At the end of 2005, the estimated figures of 
unconventional resources were: 2484 bbl. Of extra heavy oil, 3272 bbl. of oil sand, 2826 bbl. of oil shale, 210 tcm of 
tight gas, 256 tcm of CBM, 456 tcm of shale gas and between 1000-5000 tcm of natural gas from hydrates.  In 
Western Canada the largest oil sand deposits are located, in USA largest resources of oil shale, whereas the largest 
reserves of tight gas and shale gas are estimated to present in Asia Pacific and largest CBM resources are located in 
Former Soviet union. According to Mohr and Evans (2010), the peak production of unconventional reserves would 
range between 49 mb/d in 2076 and 88 mb/d in 2084. At this moment North America is producing unconventional gas 
resources and in this region production is estimated to rise till 2030. [6] 

Conventional Unconventional 
3 barrels are equal to 1 barrel of heavy oil 
4 barrels are equal to 1 barrel of medium oil 
5 barrel are equal to  1 barrel of light oil 
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7. Availability of Unconventional Reserves in Pakistan 

 
The natural gas sector of Pakistan needs to consider the most affordable and efficient paths and to make such policies 
in order to meet the energy requirements of the country. Previously the strategies of gas sector were busy to explore 
new opportunities to import natural gas, but the exploration was limited for local resources. Though Pakistan is rich in 
shale oil and gas, which can be seen as game changer. In fact these resources have great potential to boost the 
economy along with resulting saving of $15 billion, which were previously utilized for importing products of 
petroleum.[4]  
In North America, US and Canada the shale gas revolution changed the global energy landscape. It is worth stating 
that now that China also plans to boost production of Shale Gas from 7 bcf in 2013 to 52.95 bcf in 2014. Because of 
such achievement China has placed its 30 year gas pipeline projects to import Natural Gas on the state of postpone. 
More than 827,365 Km4sedimentary areas in Pakistan is naturally filled with shale formations as source and has 
proven hydrocarbon reserves. Substantial amount of gas has been confined in the unconventional reservoirs having 
tight gas, CBM and shale oil and gas separately from conventional reservoirs. Apart from proven conventional gas 
reserves, the Pakistan has been blessed with about 200 Tcf resources of shale gas in the shale formations. According to 
the studies the area of about 70% of Pakistan is covered with shale rock.[3] 
According to EIA the shale gas potential of Pakistan is 105 Tcf and shale oil of 9.7 billion barrels. As the demand of 
energy is increasing day by day and the joint challenge of climate change and energy security, the govt. must take 
active initiative in order to increase the projects on development of unconventional reservoirs. As the country takes 
this step, exploring this valuable resource, a clear policy framework will get conclusive. Furthermore the production 
records are shown in table 3 and 4.  In table 5 and 6 the availability of shale gas and tight oil resources of most of the 
regions are shown.  
 
 
 
 
 
 
 

Fig. 3 Shale in North America 
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Table 3                                                                 Table 4 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

           Table 5                               Table 6 

 

 

 

 

 

 

          

 

 

7.1 Potential Shale Basins & Formations  

Potential shale basins and the problems which are evaluated in different formations are categorized in table 7 and 8. 

Table 7. 

Lower Indus basin Upper Indus Basin 
Shale formations are wide spread from north to 
south 

Shale formations are laterally restricted  

Mostly deep>3000m Both shallow and deep formations 
In some regions very thick >400m Thickness is variable 
Prospective formations include: Prospective formations include: 
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Lower Goru, shale members, Sembar Formation, 
Ghazij formation, Mughal kot formation.  

Patala formation, Hangu, chichali, Datta 
formation, Sardhai foramtion  

 

 

Table 8. 

Formations Challenges 
Lower Goru 
Formation 

• Shale member is deep in various regions. 
• Geological heterogeneity is present 

Sembar 
Formation 

• Extremely deep in various regions 
• Coning issue due to large thickness 

Patala formation • Accessibility problems in some areas.   

 
7.2 Economic Viability 
 

Due to many reasons Pakistan should go for unconventional resources. Few are below: 

 

7.2.1 Huge Unmet Gas Demand 
  

Domestic gas production of Pakistan from conventional resources was 4.2 bcf but there was demand of 8 bcf in 
winter. This gets more critical in the near future (Jadoon 2011) [8].   

 
7.2.2 Fulfilment of Energy Demand  
 

As the country will produce unconventional resources, so the government can use such resources to meet the energy 
demands of the Pakistan. [8]. 

 
7.2.3 Cheap Transport Fuel 
 

The unconventional Shale gas could be very helpful in solving the issues of public transport. [8] 

 
7.2.4 Poor Economic Conditions  
 

Nowadays the country is facing the economic and energy crisis. Many companies have been transferred from Pakistan 
to Bangladesh because of crisis which could be accomplished by the help of shale gas power plants. [8] 

 
7.2.5 Technical Availability 
 

The appreciable point is that the Pakistani personal’s and technicians who are working in the Middle East countries are 
supporting the economy.  The same thing can be applied in the country. [8] 
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7.2.6 Capacity to Take Over Such Project 
 

Pakistan should move towards World Bank and Asian Development Bank to get support in order to start projects on 
Shale oil and gas. Single pilot project costs about $10 million. Just sincere professionals are required to plan the 
projects and then they will imply it so that Pakistan fulfil its energy demands ASAP.[8]   

 
 
8. Key challenges in Producing Unconventional Reserves 

 
8.1 Required Technology for TGR Development 
 

• Pre-stimulation is less than 1.0 MMscf/d of wells productivity.[7] 

• In order to improve the productivity of wells, following stimulation techniques should be applied.[7] 
 

a. Hydraulic fracturing (some examples in Pakistan). 
b. Multi-fractured horizontal wellbore (Not applied in Pakistan). 
c. Multi-lateral wells (Not applied in Pakistan). 

 

8.2 Horizontal Drilling 
 

The horizontal well is drilled in order to increase the contact between the wellbore and the reservoir. Wells are drilled 
to predetermined depth vertically (typically 1000m-3000m) above the tight oil formation. Then the well is started to 
“kicked off” at an increasing angle until it runs parallel in the reservoir. Once horizontal, at selected length the well is 
drilled it can be extended up to 3-4 km which is called horizontal leg.[7] 

 
8.3 Hydraulic Fracturing 
 

Unconventional reservoirs need stimulation job like hydraulic fracturing, which is nowadays used by oil and gas 
industry. In this process the pressure is applied by pumping fluids into the wellbore as shown in figure 4. In simple 
words the hydraulic fracturing will create permeability in the reservoir artificially. In unconventional reserves the 
permeability is very low as mentioned above that they have less than 0.1 md so additional permeable channels must be 
created so the fluid will flow. Whereas in conventional reserves the permeable channels are already formed so there is 
no need of hydraulic fracturing method.[7] 

 
8.4 Policy Focus 
 

The govt. should make the policies to start the shale production projects at the pilot level and it can take help from the 
countries like USA, china and Canada for such projects. Because enough work is being done in these countries and 
these are those countries along with whose Pakistan has good relations.[7] 
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9. Conclusion: 

As we know that the permeability of unconventional reservoirs is less than 0.1 md, so it’s very difficult to extract from 
subsurface to surface due to no flow path. So in order to create channels or flow path hydraulic fracturing method is 
commonly used. In hydraulic fracturing the proppants allowing with the slurry are pumped down through wellbore 
that create fractures in formation and proppants are used to holdup these fractures through which unconventional fluid 
will flow towards surface. 5701 tcf of shale gas is present all over the world which has high potential so after the 
depletion of conventional reserves these unconventional reserves will be proved sufficient to meet the energy demands 
of the world.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4 Hydraulic Fracturing  
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Abstract 

Pressure injections play significant role in optimizing the hydrocarbon recovery and energy development. Gas cycling 
is considered an effective technique to sustain the reservoir pressure depletion rate and prevent from retrograde 
condensation effects and production loss. Also below saturation pressure-gas cycling is economical and does not cost 
high in construction of production/separation (surface) facilities. This study is conducted to examine the impact of gas 
cycling of five-spot well pattern to recover lost condensate productivity. 

The four layered (variable thickness) gas condensate reservoir has the grid and SCAL data scaled-up from SPE3 “Gas 
Cycling of Retrograde Condensate Reservoir” Available PVT data (rich in composition) is simulated using PR-EOS. 
Compositional simulation has been conducted first for the natural depletion case constraint at field production rate of 
4.8MMscfd and BHP 500psi. For the depletion case, four production wells (continuous) are almost at the four corners 
of the reservoir. Then for the gas cycling case, after three years of natural production (when reservoir depleted one-
third), a gas cycling injection well (at the centre of reservoir around the producers) is activated for twenty-five years 
followed by nine years of blow-down. Field production constraints kept same as for the depletion case while injection 
rate and pressure employed are 3.6MMscfd (75% of production rate) and 4500psi respectively. Simulation run-time 
set for both cases is thirty-nine years. 

Simulation results determined that the five-spot well pattern gas recycling project is efficient at selected field 
production and injection constraints. Productivity is enhanced by 35% condensate recovery and 2% gas recovery when 
compared with the natural depletion case. The observations from results conclude that gas cycling (injection) below 
the system saturation pressure effectively initiate the condensing/vaporizing mechanism in the reservoir; vaporizes the 
lost intermediate-heavy ends and improves the gas displacement efficiency to optimize the ultimate productivity of the 
gas condensate reservoir. Optimized recovery products can contribute in energy development studies and yield 
sustainable solutions for fulfilling global energy demands. 

 
© 2016 “Bilal Shams, Jun Yao, Kai Zhang, Asadullah Memon, Hafeez-ur-Rahman Memon,”. Selection and/or peer-review under responsibility of 
Energy and Environmental Engineering Research Group (EEERG), Mehran University of Engineering and Technology, Jamshoro, Pakistan. 

Keywords: Condensate Recovery Enhancement; Energy Development and Sustainability; Gas cycling Studies; Gas 
Condensate Reservoir Simulations; Production Optimization 

1. Introduction 

When the reservoir pressure depleted below the saturation point in gas condensate reservoirs then condensate banking 
is triggered and result in ultimate productivity loss. Globally there are significant amount of hydrocarbons discovered 
in gas condensate reservoirs; that initially held at single phase of gas above the saturation point. Later when isothermal 
pressure decline occur during production, retrograde condensation effects are observed yielding formation of liquid 
hydrocarbons. This liquid build-up especially near to the wellbore (propagate radially away from the well) in the 
reservoir decreases the gas effective permeability that later affects the well deliverability and field productivity [1-4]. 

Comparing with water-oil and gas-oil systems, flow behaviour of gas condensate in porous media is different. To 
understand the multi-phase flow phenomena of gas condensate reservoirs, there is need for compositional simulations. 
Previously conducted gas condensate simulation studies [5-9] characterize the condensate dropout and subsequent 
blockage effects; the controlling factors found were the critical condensate saturation and interfacial tension that 
affects the field ultimate productivity. 
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Pressure gas injections in the reservoir play vital role in productivity enhancement, energy development and optimum 
hydrocarbon recovery [10, 11]. Gas cycling in gas condensate reservoirs is recommended since past several years as 
an optimum and effective energy development and production plan in order to enhance the condensate recovery [12]. 
Few simulation studies of gas cycling [13, 14] reported incredible development in optimum condensate recovery from 
gas condensate reservoirs. Gas cycling is the injection of lean gas into the reservoir; production gas is treated and 
separated to make it lean in composition for injection purpose, injected lean gas made a contact with the reservoir fluid 
at its forward-front and ignites condensing/vaporizing effect for intermediate/heavier ends; later the back-front of 
injection-production fluid mixture in the reservoir improves the displacement efficiency of gas [15]. 

The recommended tool for complex phase and flow simulations is numerical reservoir simulators that can give 
understanding about such gas condensate reservoir behaviours [16-19]. In this study, compositional simulations are 
performed for natural depletion and gas cycling (five-spot well pattern) case. Understanding the compositional 
behaviour of both cases is taken as primary objective of this study. In simulation studies, the optimum task performed 
is the impact-analysis of gas cycling injection in five-spot well pattern for enhancing gas and condensate recoveries, 
improving the ultimate productivity of the reservoir, and optimizing the energy development and project sustainability 
plan. 

2. Simulation Studies 

In this simulation study of gas condensate reservoir, compositional studies of depletion and gas cycling cases are 
performed for five-spot well pattern. Modelling require four sections: reservoir grid-model construction, fluid model 
data, wellbore configuration and production-development model [20]. 

2.1 Model Construction 

The reservoir grid-model part is scaled-up from SPE3 “Gas Cycling of Retrograde Condensate Reservoir”[21]. GEM 
Builder Simulator (CMG package) is used for modelling the compositional behaviour of the gas condensate reservoir. 

Model with three-dimensional grid of 9*9*4 having uniform length and width of 293.3ft/grid in both x and y 
directions; thickness varying from 30 to 50ft among four layers (homogeneous) totalling 160ft reservoir thickness and 
with constant porosity and horizontal permeability of 13% and 130mD respectively with 0.1 horizontal-to-vertical 
permeability ratio (Kh/Kv). The initial reservoir pressure is 6011psi; reservoir initially exists as single phase gas and 
dew point pressure from PVT modelling estimated is 5921psi. Model initiated at Gas-Water Contact of 7500ft. 
Aquifer is not playing any significant role because of very small water compressibility; therefore injection gas 
trapping is also not significant [21]. 

For the depletion case, at the field constraint (total) of 4.8MMscfd (max) surface gas rate and 500psi (min) BHP, four 
identical producers (perforated in 3rd and 4th layers) are kept on production and placed almost at four corners of the 
reservoir grid model. For gas cycling case, when the reservoir depleted about its 1/4th, gas cycling-injection well in 
between the production wells (at the centre of the reservoir) is started at injection rate of 3/4th of the field production 
rate; lean gas injections into the reservoir with injection BHP kept at 4500psi (max). Fig. 1 represents the depletion 
case model and Table 1 highlights the input data of two models studied in this research. 

 
Fig. 1. Reservoir Model of Gas Condensate Reservoir at Initial Conditions 
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Table 1. Description of Reservoir Gas Condensate Model 

No. of grid blocks 
X direction 9 
Y direction 9 
Z direction 4 

Length of grid blocks 
X direction 293.3ft 
Y direction 293.3ft 

Thickness of Reservoir 160ft 
Layers’ Properties Kx Ky Kz Thickness (h) TVD 
1 130Md 130mD 13mD 30ft 7345ft 
2 130mD 130mD 13mD 30ft 7375ft 
3 130mD 130mD 13mD 50ft 7425ft 
4 130mD 130mD 13mD 50ft 7475ft 
Porosity 13% 
Initial Pressure (Pi) 6011psi 
Reservoir Temperature 2170F 
Gas-Water Contact 7500ft 
Rock Compressibility 4E-6psi-1 
Water Compressibility 3E-6psi-1 
WELSPECS 
Well Name Group Completion Block Well Type Fluid Type 
I-W5 Field 5 5 1:2 Injection Gas Cycling 
P-W1001 Field 2 2 3:4 Production Gas/Condensate 
P-W1002 Field 8 2 3:4 Production Gas/Condensate 
P-W1003 Field 2 8 3:4 Production Gas/Condensate 
P-W1004 Field 8 8 3:4 Production Gas/Condensate 
Case Studies 
Depletion Gas Cycling 
Surface Total Gas 
Rate (Field 
Constraint) 

4.8MMScfd 
Natural Depletion 
Period 

3 years 
In this time, reservoir depleted 1/4th of initial reservoir pressure 
(field production constraints throughout gas cycling case kept 
same as in depletion case) 

Bottom-hole 
Pressure (Field 
Constraint) 

500psi 
Gas Cycling 
Period 

25 years 
Surface Injection Total Gas 
Rate 

Injection Bottom-hole Pressure 

3.6MMScfd 4500psi 

Simulation Run 
Time 

39 years 
approx. 

Post-Injection 
(Blow-down) 
Period 

Lasted 9 years 
approx. 

Gas Cycling Simulation Runtime observed approx. 39 years 
production life 

2.2 PVT and SCAL Data 

WinProp (CMG-fluid modelling package) is used for fluid and PVT modelling; available laboratory data and gas 
condensate fluid composition (Table 2) is fine-tuned using Peng-Robinson Equation of State (PR-EOS). Accuracy of 
real phase behaviour in gas condensate reservoir-fluid modelling matters; therefore effectively tuning EOS parameters 
in PVT simulations is very important. Previously advised weight factors of 40 for dew point, 10 for liquid volumes, z-
factor and gas density [22] in available CCE and CVD laboratory data are employed to regress the simulation and 
experimental fluid model. Pseudo-components (split into two pseudo-components) are specially treated ideal to fine-
tune EOS; like their special critical properties omegas, acentric factor and molecular weight without volume shift [23] 
are chosen to fine-regress the EOS model. During the simulation run, the intermediate components are lumped 
together to avoid unnecessary calculations for every grid block and reduce the numerical dispersions [24]. 

Table 2. Initial Fluid Molar Composition 
Components N2 CO2 H2S C1 C2 C3 i C4 n C4 i C5 n C5 C6 C7

+ 

Molar 
Percentage 

1.262 3.231 0.0001 68.235 11.35 6.151 0.848 1.884 0.513 0.63 0.68 5.215 

Eight-component model is yielded after performing PVT simulations. Fig. 2 and Fig. 3 shows reservoir fluid phase 
envelop and PVT simulation results respectively. Previous research for gas condensate CCE and CVD fluid modelling 
highlight the exemption up to 7-10% error in EOS regressions [25]. Due to inaccuracy in available experimental 
values, these errors are observed. In this study, dew point pressure calculation is found with zero-error during fine-
tuning. 
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Fig. 2. Phase Envelop of Gas Condensate Reservoir Fluid Model 

Fig. 3. PVT Simulations of Gas Condensate Reservoir Fluid Model 

SCAL (fluid) data used as input for further simulation studies is also scaled-up from SPE3 [21] (Fig. 4). 

   
Fig. 4. Hysteresis of Gas Condensate Reservoir Fluid Model 

2.3 Development Studies 

As discussed above, two cases of natural depletion and gas cycling with five-spot well pattern is considered in this 
study to perform compositional simulation of gas condensate reservoir. 

(a) CVD Results 

(b). CCE Results 
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2.3.1 Natural Depletion 

The reservoir grid-model data, regressed PVT model are the input for GEM-Builder (CMG package) to perform 
compositional simulations of natural depletion model (Table 1). A natural depletion simulation has following 
observations. 

During natural pressure depletion around production wells in gas condensate reservoirs, retrograde condensation 
occurs especially in the bottom layers of producers [26]. As pressure depletes more below the system dew point result 
in condensate build-up (remain immobile until its saturation reaches the critical condensate saturation); further 
condensate build-up and mobile condensate saturation affects the gas production rates and well deliverability yield 
ultimate productivity loss in shape of less amount of condensate recovered. Average reservoir pressure with respect to 
production time and oil saturation profile of natural depletion simulation is shown in Fig. 5. Gas-oil ratio profile is 
shown in Fig. 6; continual increase with respect to production time is evident in the graph (sharp increase is noticed 
from point 1, i.e., at 3300days) due to loss in condensate recovery while production depletion – decrease in oil 
saturation after approx. 2500psi is also noticed (Fig. 5(b)). 

  
Fig. 5. (a) Average Reservoir Pressure vs. Production Time and (b) Average Condensate Saturation Profile (Natural Depletion Study) 

 
Fig. 6. Gas-Oil Ratio vs. Production Time (Natural Depletion Study) 

The compositional changes during natural depletion simulation of gas condensate reservoir are shown in Fig. 7. Axes 
y1, y2 and y3 represent the component moles (gram-mole) of light-intermediate hydrocarbons, heavier components and 
non-hydrocarbons respectively. In Fig. 7(a), because of build-up effect of oil components’ saturation, the gas 
components’ deliverability affected; lighter-intermediate gaseous components deplete rapidly (sharply) with respect to 
production time as they transform from lean-to-rich state with pressure depletion, hence rich moles productivity loss 
occur. Heavier components (gaseous) declines with slow rate compared to lighter-intermediate components, however, 
non-hydrocarbons approximately behave in same manner. Lighter the component molecular weight, higher the molar 
(gaseous) depletion lead into heavier (rich) ends of component productivity loss. 

In Fig. 7(b), as reservoir pressure declines below the dew point, component-liquid build-up starts, later they become 

(a) 

(b) 
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mobile from critical condensate saturation point (initially lighter-intermediate liquid components build up but later 
with the passage of production time and further pressure declination their drop-out effect occurs - this is due to 
retrograde condensation process in the reservoir). Heavier components (liquid) behave with only build-up effect (slow 
build-up as compared with lighter components); however, non-hydrocarbons behave approximately in same manner as 
lighter-intermediate (liquid) components. Lighter the component molecular weight, higher the retrograde condensation 
will occur and lower condensate (liquid) recovery expected due to heavier ends drop-out effect. Available literature 
also explains that retrograde condensation is initiated by intermediate/heavier hydrocarbons below system’s dew point 
during isothermal pressure declination. A further drop-out effect of heavier ends affects the liquid production rate and 
ultimate recovery. 

 
Fig. 7. Molar Production Profile of Gaseous and Liquid Components (Natural Depletion Study) 

From Fig. 8, condensate production rate (blue line-y2 axis) with respect to incremental production time declines due to 
condensed (dropped) out effect of liquid phase, heavier components lost that affects the wet-gas production rate 
(dotted pink line-y1 axis) approaches to dry-gas production rate (red line-y1 axis) at near-abundance. Condensate 
production rate goes up slightly just before the abundance is evident proof of existence retrograde phase behaviour. 
Later, the condensate production rate significantly drops down due to natural depletion and drainage effects. 

 
Fig. 8. Production Rate vs. Time (Natural Depletion Study) 

Production assets of gas and condensate recovery factor showed potential of approximately 93% and 27.5% 
respectively (Fig. 9). Estimated life of the gas condensate reservoir in natural depletion simulation is turned up to 18 
years approximately. 

(a) Molar Gas 

(b) Molar Condensate 
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Fig. 9. Gas and Condensate Recovery Factors vs. Production Time (Natural Depletion Study) 

2.3.2 Gas Recycling 

The reservoir grid-model data, regressed PVT model are the input for GEM-Builder (CMG package) for performing 
compositional simulation of gas cycling studies (Table 1). Reservoir grid model of five-spot wells pattern; one 
injection well in centre surrounded by four corner production wells is shown in Fig. 10. Average reservoir pressure 
(field) and gas-oil ratio with respect to production time are shown in Fig. 11. In Fig. 11(a), the reservoir is naturally 
depleted in first 1200 days. Depletion rate is then being controlled by pressure injection of gas cycling for up to 9050 
days that sustained formation pressure and attempted to increase the cumulative hydrocarbon recovery. At last, the 
blown-down period after gas injection lasted only 3286 days in which faster depletion is observed comparing with 
previous two production times of gas cycling studies. Below the system dew point pressure (4500psi) is the field 
injection pressure constraint and 3.6 MMSCFD is set field injection rate. Above dew point-field injection pressures 
cost high and expensive in surface/separator facility construction. In homogenous systems, 65 to 80% injection rates 
of field production rate (total) resulted in economic recovery of hydrocarbons [27]. 

 
Fig. 10. Reservoir Model of Gas Condensate Reservoir at Injection Time (Gas Recycling Study) 

  
Fig. 11. Average Reservoir Pressure and Gas-Oil Ratio vs. Production Time (Gas Recycling Study) 

(a) Gas R.F (b) Condensate R.F 

(a) PAVG (b) GOR 
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Fig. 11(b) is evidently shows that in between the injection time period, GOR raised constantly and gradually 
comparing with the natural depletion simulation. This happens due to condensing/vaporizing process of injection gas 
front and drive. When lean gas (consist of more light components C1-C3) is separated from produced gas then it is used 
for injection gas and its front and drive in the reservoir attempts to vaporize the front of intermediate components (C3-
C7

+) of reservoir hydrocarbons. This repetitive process of production, separation and injection leads to optimum 
condensate recovery and this process is known as “gas cycling”. Multi-contact miscibility process (in between 
injection gas drive and condensing/vaporizing (C/V) front) in the reservoirs usually introduces when the field injection 
pressures are below the reservoir dew point; miscibility further improves the gas-gas displacement by efficient C/V 
gas drive mechanism. In Fig. 11(b), the blow-down period is experiencing sharp/rapid increase in the GOR due to 
post-C/V and retrograde condensation effects. 

In Fig. 12, gas components’ injected and produced molar volumes throughout the gas cycling production time is 
shown. From literature studies, N2 gas injection raises system dew point pressure and result in higher liquid drop out 
because of lower C/V process efficiency than CO2 and CH4 injections. CO2 gas injection initially increases the 
condensate saturation (especially right after the injection period) but after some while, it controls the condensate 
saturation and build-up and help in removing near-wellbore solvent of condensate plug near to the wellbore. CH4, lean 
gas and intermediate hydrocarbon injection gases not only controls the condensate build-up and saturation but also 
enhances the well deliverability and hydrocarbon recovery [28]. Gas cycling injection is mixture of all components 
that initiate the C/V process in the reservoir at injection gas-condensate front, minimize the interfacial tension for 
improving the well deliverability and optimize the productivity and ultimate hydrocarbon recovery of the reservoir. 

  

 
Fig. 12. Cumulative Injection-Production Gas Molar Volume vs. Production Time (Gas Recycling Study) 

In Fig. 13, molar production profile of gaseous and liquid components are shown. The saturation of intermediate and 
heptane plus components during gas injection plateau yielding optimum recovery of heavier rich ends with greater 
production time. 

(a) Lighter-Intermediate HCs 

(b) Heavier HCs 

(c) Non-HCs 
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Fig. 13. Molar Production Profile of (a) Gas and (b) Liquid Components (Gas Recycling Study) 

In Fig. 14, production assets of gas and condensate recoveries for gas cycling simulation is shown. Through this study, 
62%-OOIP of Condensate is optimized and gas recovery factor is slightly rich up to 95% (ranging 17% natural 
depletion part, 32% gas recycling part and 46% blow-down part). Approximately 39 years is resulted as the total 
reservoir production time for this case. 

  
Fig. 14. Gas and Condensate Recovery Factors and Production vs. Time (Gas Recycling Study) 

3. Conclusion 

Compositional simulation studies for natural depletion and gas cycling are carried in this work that shows the complex 
phase behaviour of reservoir gas condensate fluid due to retrograde condensation as pressure declines below the 
system‘s dew point. In natural depletion simulation, sharp inter-phase shifting/mass transformation during the 
production is noticed in the studies that resulted into lower condensate recovery, decrease in gas deliverability and loss 
in ultimate productivity of the gas condensate reservoir. 

In five-spot well pattern-gas cycling simulation, field optimistic injection pressure (three-fourth of reservoir pressure) 
and flow-rate (three-fourth of field production rate) is executed that significantly enhances the condensate recovery by 
approximately 35% comparing with the natural depletion simulation. Choosing optimistic injection time period of 25 
years is observed with an effective plateau condensing/vaporizing mechanism that resulted in longer blow-down 
(average reservoir pressure sustained); further 2% more gas is recovered also. Gas cycling – five spot well pattern is 
turned as an impact factor solution for the productivity optimization of the gas condensate reservoir. For future 
references, these enhanced products are used as an input for energy generation purpose and their yields can contribute 
in the global energy demand fulfilment and sustainable energy development. 

(a) Gas R.F 

(b) Condensate R.F 

(a)  (b) 
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Abstract 

Karachi, the most populated city of Pakistan with a population of 20 million has sufficient worth to be considered as a research 
area because of two reasons. Firstly, spatial expansion and enormous increase in a short span of time and secondly the bizarre 
appearance of informal settlement and their amalgamation in the urban areas. The rapid growth of unplanned areas in Karachi has 
been centres’ of industry and commerce and magnets for millions of people. Due to this reasons the population have increased, 
lacking the most basic needs of shelter, water supply, sanitation, waste collection and disposal. They are also insufficient in food, 
health and educational facilities etc. Thus they are the cause of diseases, crime, environmental degradation, and poor quality of 
life. Due to lack of proper maps and information of land use at the micro level in Karachi, planning and implementation is not 
accurately targeted, causing wastage of valuable funds. Development of urban land use database at the grass roots level is 
therefore, urgently needed. The study aims at providing a database for this purpose, for the mega polis of Karachi and to focus 
attention on the sordid infrastructural and its impact on the life styles in the urban areas, as well as impact of these settlements on 
the mega polis, as well. 
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Environmental Engineering Research Group (EEERG), Mehran University of Engineering and Technology, Jamshoro, Pakistan. 
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_____________________________________________________________________________________ 

1. Introduction 
 
Karachi the leading city of Pakistan with an area of 3600 square kilometer, present in Sindh and also the Capital of 
the Province Sindh.  It is 10th largest urban agglomeration in the world. . It is Pakistan’s foremost center of banking, 
industry, economic activity and trade. The urban expansion authorities develop a collection of housing schemes to 
endow with shelters to their citizens. These consist of small housing schemes (quarters/flats), societies and modern 
residential areas. But regrettably the needs of poor are not as it should be considered while developing these 
schemes. At the same time as a result the homeless poor conventional their huts on the banks of rivers and nallahs. 
They also developed in Government owned proceeds lands and amenity plots. In a metropolis like Karachi we 
witnessed various types of Squatter settlement. 
 

i. Old villages (Goths) existed on the peripheries or suburbs of the town, closed society during hasty 
development of the city.  These villages were unplanned and afterward on affirmed as Kacchi Abadies. 

ii. The invasion of refugees from India in 1947 formed various infringement on the grounds, parks, vacant 
land between barracks of lines areas and railway colonies. 

iii.  Invasion of affecters due to construction of various dams in upper Indus plain. These people by and large 
reside on the fringes of town and develop their Kaccha Houses illegitimately. 

 
Above and beyond all the job opportunity attracts people from up country to come in the city and acquire refuge on 
the lands easily available to them on paying a meager quantity to the group of land grabbers. 
In 1989, according to a report of KDA there were 539 squatter settlements where 40% of city population dwells. 
Inside the years to come the city population rises at a high growth rate mainly because of invasion of Afghan 
Muhajreens and rural population. Urban commotion is a function of land use and there is a close interface of cause 
and effect relationship flanked by land use and services. Multidisciplinary and integrative tools are of particular 
importance as soon as problems are comprehensive, as is true for the management of third world cities 
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2. Objectives 
 

i. Location and discriminate areas on of unplanned areas in Karachi. 
ii. Evaluation of area and population of unplanned areas versus urban areas. 
iii.  Identification of causes of expansion of unplanned areas. 
iv. To suggest methods of improving settlement patterns in Karachi. 

 
3. Study Area 
 

 
Fig. 1. Satellite view of Karachi 

 
Our study area is Karachi, present in Sindh and also the Capital of the Province Sindh. It consists of total 25 million 
population of metropolitan area It is located at the south between 24° 42′ N to 25° 42′ N latitudes and 66° 30′ E to 
67° 30′ E, longitude which is a sub-tropical location in character ,long the coastal line meeting the Arabians sea 
(Gadiwala, 2006). 

Between 1981 and 1991 the number of urban settlements amplified from 374 to 496. Due to this growth urban 
population increased and exerted massive pressure on the inadequate resources .The accelerating desires of services 
like health, education, hospitals etc. also has been the caused the aggression in urban areas each and every one these 
factors have a unenthusiastic effect on urbanization, foremost to development of Squatter settlement; there are 1,150 
Kacchi Abadis are in Karachi. The development of infrastructure is illegitimate. 

Migration is the basic factor for the development of these types of unplanned growth. As insight into the factors 
responsible for the development of Squatter settlement has revealed that low income groups find it easy to adjust in 
unplanned areas, as they cannot afford to settle in the formal settlements, Cost of land and rent rates being beyond 
their reach.    

4. Methodology 

The data and information for the intact research area (comprising of the Squatter settlement. and the associated 
developed urbanized area) necessary would be: 

• Area of development of both types of legal and illegal settlements. 
• Land use (residential, commercial ,industrial ) 
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• Infrastructural development i.e Road network  
• Services and utilities (maps and quantitative data) 
• Amenities (schools, religious places, open green spaces, hospitals, clinics, community centers etc.) 

 
Interviews of residents of Squatter settlement will be conducted to collect data on socio-economic conditions 
pertaining to aspects on 

• Migration 
• Occupation 
• Education 
• Health 
• Standard of living, etc. 

 
I. Government publications. 

II. Data pertaining to various aspects will be extracted from Government publications Census, KDA, 
KMC etc and integrated with GIS database. 

Formerly all the essential data is collected and data base is prepared, the next step will be preparation of the 
proportional data sheet of the two types of development i.e. unplanned and formal urban settlement. The study is 
intended to highlight the salient features of the two contrasting types of development of settlements, therefore bring 
to the fore the key factors which are critical and responsible for the differences. This comprehensive exercise will 
not only prove to be supportive in the integration of Squatter settlement into the mainstream planning, but may 
prove tremendously facilitative in achieving the goal of making Karachi a World Class City. 

5. Issues and Challenges 
 

5.1. Informal Settlements 

The population of Karachi is predictable to be around 20 million, growing at an annual rate of five percent. On the 
other hand, this mega city lacks appropriate housing schemes as more than 80 percent of people are without an 
address. Be deficient in of proper planning and shortage of houses is paving way for slums and Katchi Abadis. In the 
analysis of the past records one can effortlessly observe that from 1729 to 2008 the population of the city of Karachi 
has undergone disparity stages, a quantity of customary and serenely inactive and some irregular and speedy. 
There are two types of Informal settlements in Pakistan: 
1-A squatter settlement is defined as a “residential area which has developed without officially authorized claims to 
the land or authorization from the concerned authorities to build; as a result of their illegitimate or semi legal status, 
infrastructure and services are usually not enough. The urban Squatter has 30-70% of most at the housing 
accumulation in many developing countries. The foreign aid’s major aspire is to improve the health status, property 
habitation rights etc 

2- Informal Sub-divisions have been created by agriculture land, ecological unsafe areas on the city periphery.   

 

Fig. 2. Population Graph of Sindh 
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Action points 

1-Low incomes housing projects are requisite to low income communities are capable to contact these possessions. 

2- Government are ensured and implicated in these types of housing projects, which are evidently implemented and 
give the impression of being subsequent to by government concerned department. 

5.2. Migration 

Sideways from natural amplify, the additional factor that contributes to population revolutionize is migration. 
Migration generally implies faction of people from one place to another for the intention of a new or semi permanent 
residence. It be able to take the form of individuals or the whole family or an entire community moving from one 
place to another in the same country or from one country to another. Along with productiveness and mortality, 
migration too is a component of population change.  

Thus migration is of two types: 

a. Internal Migration 
b. International Migration 

 
A. Internal Migration 

Internal migration taking place between areas within a country can take the form lf: 

• Village to village migration  
• City to city migration  
• Village to city migration 
 

B. International Migration 

International migration refers to migration between two countries. For example migration of population took place 
between India and Pakistan at the time of independence in 1947. 

5.2.1. Cause of Migration 

Push and pull forces 
 
Migration of population both internal and international usually takes place under push or pulls forces. It is a frequent 
observation that rural urban migration in the developed countries takes place under pull forces, whereas in the 
developing countries of the world; it is the push forces which are accountable for both internal and international 
migration. Such a migration which results due to push forces, gives rise to a number of unpleasant phenomena such 
as Squatter Settlement or Katchi Abadis, congestion, encroachments, social evils, increase in crime and corruption 
types, well thought-out to be the irritation of urban life.  
 

Action points 

Regularization of informal settlements by the government which capable to documents and restricted these illegal 
migrant. Also accomplish the proper registration. 

5.3. Housing 

Present is a dreadful need to build up affordable modern housing societies in Karachi as 55 percent of the city’s 
entirety population lives in Squatter settlements. There is a insist of 2,000 housing units per day. According in the 
direction of the 1987 satellite image mentioned in excess of, 37 per cent of the residents of Karachi lives in squatter 
settlements; 34 per cent in semi-permanent high forethought housing; 7 per cent in semi-permanent houses on small 
plots in intended areas; 13 per cent in eternal houses on standard size plots in premeditated areas; 6 per cent in hefty 
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bungalows and 3 per cent in apartments. Supervision and neighborhood revise give the intuition to place onward that 
these figures have contaminated in the last decade. Squatter settlements would now encompass regarding 50 per cent 
of the residents and the numeral of inhabitants living in apartments would be former to 6 per cent of the present 
inhabitants. In surplus of the continued existence, the government has initiated a quantity of imaginative housing 
policies and Projects for Karachi. On the other hand, the last fraction development has by no resources reached the 
poor whose have need of constitutes in excess of 60 per cent of the housing necessitate. The reasons why this be 
adamant has not been meet is that the make accessible was far-away too miniature as compared to the necessitate; 
the conclusion result was ridiculous to the poor and there were no go into raptures over schemes to buy land but only 
to construct a house; the actions for acquiring land and commend for house construction were widespread and 
uncomfortable and engaged life form viewed by officialdom with doubt and hostility, and cuisine to inducement. 
This demand-supply split is in use apprehension of by the densification of easy to get to settlements in the 
metropolis centre, the arrangement of unplanned areas in peri-urban areas, and the rescheduling of building or 
substitute of accretion. 
 

 
Fig. 3. Housing pattern of Squatter Settlement. 

 

Action point 

1-The government needs to make the first move steps to sustain the supply of reasonably priced housing by on 
condition that state lands with infrastructure on unproblematic terms and Conditions and at subsidized rates. This 
will concentrate on the accumulation and overcome the housing scarcity. 

2- There is an immense probable for developing small townships in rural area and town. The government is 
supposed to partner with private sector for the development of these areas on modern lines. The government is able 
to create five marla, or 120-square yard, scheme by giving 25 to 30 percent plots to a private contractor for 
development in a predetermined time period. 

5.4. Water Sanitation 

Water is one of the essential needs for survive. Karachi has contemporary sanitation, with flush latrines in the homes 
and underground sewers. But most of the poor living in the Squatter settlements had merely bucket latrines and open 
sewers. The water is used for household and people are obsessive to drink that type of water which is extremely 
unhygienic, unhealthy for drinking cooking washing, bathing & other regular work. The water creates a lot of health 
disease problems for the people of that area.  

The enhancement of water is not regular it is depending on time. Peoples acquire water from other areas for 
drinking. Most governments and communities contain placed a higher priority on safe water, but that in itself is not a 
cure-all for all ills. Devoid of a stronger commitment to sanitation, it resolve be difficult to trim down the incidence 
of diarrhea, a leading child killer, and other diseases that flourish in unsanitary conditions. The enhancement of 
water is very inequitably distributed. For safe water people dig wells in their houses.  
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5.5. Solid waste disposal and Management 

The word solid waste to mean garbage, refuse, and other solid material resulting from any agricultural, commercial, 
consumer, or industrial operation or activity, solid waste is moreover used material or residual material any material 
that has been used up to that time as an agricultural, commercial, consumer, or industrial product or as a component 
of any such product. Solid waste is able to result from governmental operations or activities. Solid waste also 
includes animal waste. The people throw garbage that creating environment unhealthy .Solitary of the biggest issues 
in the unplanned areas that was not here unresolved was the huge amounts of trash gene rated and left unattended 
every day. There was no standard hold up from the local municipal services to handle the waste for these areas. The 
lack of possessions available to the local government made it impossible to distribute these critical services. 

Subsequent to doing surveys, it was resolute that while most residents were unsatisfied with the existing waste 
disposal services. Additional community development challenges comprise mobilizing people regarding the storage 
of waste within homes and waste separation at the household level. Special focus will be school aged children and 
colony women residents, both of whom can give training to their peers. Water contamination and wrong disposal of 
solid waste from factories and cottage industries were some of the sources seriously intimidating life in the city. 

 

Fig. 4. Waste disposal condition. 
Action plan 

1- The government planned a team consist of sweepers (who collect and manage the compost), volunteers, and a 
general compost manager, to dumped these solid waste management and relief to the residents of these areas. 

2- Prepared mapping of sanitations, documentations and different administrated programs are to get better the issues 
in the prearranged way. 

6. Conclusion 

As an outcome, land is acquired and developed, and land use desecrated, through a authoritative nexus between 
private land developers, politicians and bureaucrats. Two exacting aspects of urban growth have contributed most in 
terms of straining infrastructure, fouling city aesthetics and causative to improved environmental stresses; the first is 
the propagation of squatter settlements and the subsequent is the ill-planned densification of the city. Unplanned 
areas in Karachi are not a current observable fact and illegal sub-division of land took place as near the beginning as 
1950. On the other hand, it was during the 1970s that by means of regularization and advancement of informal 
settlement became politicized. At nearby, out of the one million houses in the squatter settlement of Pakistan, 
680,000 – or 68% – are in Karachi. 

At the same time as for densification, in the 70s, high-rise buildings were promoted and plots given to developer sat 
subsidized prices and bridge financing provided from side to side banks for building apartments. Building bye-laws 
were amended to augment building heights and diminish necessities for obligatory open spaces. The internal city 
was ‘densified’, straining the previously stressed civic infrastructure with the conception of upright slums. It was 
also at with the intention of time that mass scale migration of Pakistani laborers and professionals to the Gulf States 
was captivating place. This greater than before cash flow gave increase to a consumer class and necessitate 
for wholesale and retail markets for consumer goods arose. These were developed in an unplanned manner more 
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often than not in the inner city, consequently adding to the confusion and more changing the land use of the area. At 
this instant it is up to the pertinent government agencies, professional bodies, private and business sectors and 
citizen legislative body to sit mutually and improve the city’s vertical growth from side to side a two-way and 
sustainable process.   
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Abstract 

Disasters can be defined as a sudden, accidental event of great magnitude that causes considerable damage to life and 
property. In recent years accidents due to Catastrophic Failures in factories took thousands of lives and caused massive 
destruction of property. Nowadays Internet of things (IoT) is the emerging technology that has huge impact on society 
and day to day activities. With IoT sensors are embedded in our environment that collects information about the things 
and they share this information with each other to create a big picture about the environment. Integrating sensors are 
favorable in industries for the detection of unexpected incidents which can cause deaths. These sensors use their 
processing and communicating capabilities, sensing and monitoring power to detect such accidents. By utilizing such 
advanced technologies of IoT and Wireless Sensor Networks (WSNs) efficiently, catastrophic conditions and 
productivity of factories and industries can be improved. The self-organizing and self-configuring capabilities of 
WSNs make it more reliable and advantageous technology for the factories and industries. In our project, the WSNs 
and IoT are combined to lower the rate of catastrophic failures.   

 
Keywords: Catastrophic conditions; Internet of Things (IoT); Wireless Sensor Networks (WSNs); Reliability. 

1. Introduction: 

Industrial accidents may lead to a great destruction, injury or deaths. Harrowing incident of Baldia Town factory 
Karachi Pakistan is an example of such situation, for some unknown reasons this Garment factory caught fire and the 
flames ignited the chemicals stored in the factory. The Baldia Town Factory inferno claimed the lives of 259 workers 
in the factory [1.]In 2012, the fire in garment and shoe factory in Karachi and Lahore respectfully is considered to be 
the most deadly in the history of Pakistan. It approximately killed 257 people and leaving behind more than 600 
injured. Two great explosions occurred within 30 seconds at a container storage station at the port of Tianjin in the 
Binhai, China in August 12, 2015 [2] due to which 173 people died [3]. Disasters prove that an effective system can 
help to successfully manage a disaster relief operation potentially saving hundreds of lives [4].  If these accidents are 
not minimized by taking useful measures, they will continue to take human life and will be a great threat for humanity 
and property. Therefore in our project we present a reliable and easy to implement system for decreasing the life 
threatening results of these catastrophic failures by alarming the concerned authorities of any incident that has 
occurred, before it’s too late, so that they can take immediate actions after any industrial accident has occurred so as to 
minimize its deadly impacts. We use two advanced technologies; IoT and WSNs. WSNs can generally be described as 
a network of nodes that cooperatively sense and control the environment, enabling interaction between persons or 
computers and the surrounding environment. Many factories provide control and real-time support using sensors but 
they are too expensive and based on complex wired infrastructure [5].As WSNs provides intensified interest from 
industrial perspective due to the low powered and reasonable priced sensors therefore in order to overcome industrial 
disasters, it can be the preferable solution as compared to guided or wired systems as it provides the proficiency of 
implementation of sensor networks, displacement of complex, expensive and difficult deployment of wired systems, 
lower operating costs in the harsh factory environment, data redundancy, packet errors and so on. Due to the enhanced 
capabilities of WSNs, it can also be chosen for the efficient management services at the factories, energy efficient 
resources and security applications [6]. Internet of things (IoT) works parallel to WSNs hence, these tiny inexpensive 
and low powered sensors can be installed in any kind of environment at reasonable costs. Integration of these objects 
into IoT will be a major evolution of WSNs. This paper focuses on proposing an efficient detection system for 
catastrophic failures in factories and alarms the nearby places (emergency centre, residential area, school etc) so that 
the safety precautions can be made earlier. It also presents that the information is routed between the nodes on the 
basis of following factors: 

Sample output to test PDF Combine only



4th International Conference on  

Energy, Environment and Sustainable Development 2016 (EESD 2016)  
 

• Minimum delay. 

• Accurate signal delivery. 

• Less interference. 

These performance parameters of signals are evaluated by using wireshark network protocol analyzer which will 
capture packets and examine security problems. 

 Moreover, if one node fails then redundant node will be there to maintain the network. 

A catastrophe management system is shown in fig. 1, where as soon as any accident due to catastrophic failure in 
factory is detected by wireless sensor network embedded in factory environment, the nearby places (i.e.; Residential 
Area, Schools etc.) will be notified of the accident via GSM and Android Application installed in user smart phones. 
Moreover the readings of the sensors are updated on a webpage Via IoT, so that the concerned authorities remain 
updated of the factory situation.  

 
                                                                           Fig. 1. Illustration of Information Dissemination Scenario.               

 
      The remainder of the paper is structured as follows. Section 2 will discuss related works and their drawbacks 
briefly. In Section 3, Project details, technical solutions and social impact on humanity or local community are 
discussed. Section 4 presents implementation steps which shows that how the intended task has been achieved. 
Experimental results that are achieved are discussed in section 5. Section 6 concludes the paper. 

2. Project Details: 

The catastrophe management system is composed of monitoring nodes containing different sensors, communications 
systems, and Internet access. The self-organized network of different sensors monitors the change in values including 
humidity, smoke, flame and temperature sensors etc. The sensors that are used are shown in Fig 2 and the details are 
given as follows: 

A. Temperature Sensor:  It detects temperature by evaluating the temperature of hot gases measuring fixed 
temperature or rate of-rise temperature thresholds.  

B. Humidity Sensor:  It detects the threshold levels of humidity in the atmospheric weather. 

C. Smoke Sensor:  It is often considered a reliable option for early warning fire detection. For that fire or smoke 
sensors are to be used to detect the fire by providing notification of a fire event to and/or fire departments.   

D. Flame Sensor: Carbon Dioxide (CO2) gases or flames are sensed by flammable sensors.  

E. Microcontroller (Arduino Mega): based on the ATmega1280 processes data, performs its tasks and monitors the 
functionality with other components in the sensor node. 

F. WIFI-Module: WIFI- Module (ESP8266) that allows microcontroller access to the Wifi network. It can be merged 
with the sensors as it possesses a high on-board processing and storage capability. 
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G. Buzzer: It is used to alarm the workers about any catastrophe situation. When such situation occurs, it will be 
alarmed to alert the people. 

H. B4A: B4A is used in this project to develop the Android app. As smart phones are available to everyone so this app 
will be installed on them which will notify the public about the presence of  factory catastrophic event. 

2.1 Technical Solutions: 

Three different ways will be used to send alerts in case of catastrophic failures: 

• GSM Module in which through SMS the nearby people will be alerted. 

• Android Application for smart phone. 

• Webpage through which the data is sent on the cloud that highlights the database for catastrophic events in 
order to make a record. 

2.2 Social Impact on Humanity or Local Community: 

This project has made an attempt to lower the life threatening effects of factories disasters that affect both local 
population and may even cover a much larger area. We come forward with a reliable system to accomplish quick 
detection of catastrophes so that maximum remedies can be applied in a minimum range of time. The project provides 
ease and facilities to a lay man in an economic approach by alarming them of the catastrophic conditions. Nearby 
places are alerted and notified, so that useful measures can be taken at appropriate time to prevent loss of life and 
property. Information dissemination scenario is shown in above fig. 1 where information from a smart factory is sent 
to nearby places. 

3. Implementation steps: 

Transmitter node: 

The transmitter node is composed of various sensors that sense the environmental readings. Various sensors that are 
smoke sensor, temperature sensor, flame sensor and humidity sensor are integrated into the ARDUINO 
microcontroller which after detecting any catastrophe sends the information not only to the employees working inside 
the factories but also to the nearby people (i.e.; Residential Area, Schools etc.) by using the alerting techniques. 

 
Fig. 2. Block Diagram of transmitting node 

 
The Flow Diagram of the transmitter node is shown below in Fig 4. Firstly, all the sensors and WIFI (8266) are 
initialized. Sensor readings are taken on the basis of comparing them with threshold value, if the sensor readings 
exceed the threshold value, the buzzer will be alarmed and the catastrophic condition will be detected and people will 
be alerted in the factory, that information will be disseminated to the nearby places (residential area, school, mosque 
etc.). They can acquire some safety measures earlier. 
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Fig. 3. Flow Diagram of transmitting node. 

 
Receiver node: The receiver side of smart catastrophic management system composed of monitoring node (Arduino), 
Wi-Fi (IoT) and Buzzer module as described in figure (4): 

 
Fig. 4. Block Diagram of Receiver circuit. 

 
 

The flow diagram of receiver side of smart catastrophic system to send the information to the web page is shown in 
figure (5): 
 

 

 
Fig. 5. Flow Diagram of Receiver circuit. 

 

 

Sample output to test PDF Combine only



4th International Conference on  

Energy, Environment and Sustainable Development 2016 (EESD 2016)  
 
4. Experimental Results: 

Transmitter side Implementation: 

On transmitter side various sensors have been integrated and tested as shown in figure (6): The major advantage of 
these sensors are that they make a network of cost effective by reducing its complexity in a way that two sensors are 
merged in one sensor. DHT11 sensor provides the temperature and humidity levels at one time. 

 
Fig. 6. Circuit of Transmitter Side. 

 
Fig.7 shows the results when the sensors are tested and are interfaced with ARDUINO before any catastrophe/ fire 
have caught. It provides the notification of “no flame” as shown in fig. When no any catastrophe occurs. 

 
 

 
Fig. 7. Results before Flame. 
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Fig.8 shows the circuit diagram when any catastrophe/fire has been caught in the factory.   

 

 
Fig. 8. Circuit Diagram of Flame 

 
 

Fig.9 shows the results after any catastrophe or fire have occurred which provides the notification of “FLAME” to 
alert the workers. 

 

 
 

Fig. 9. Results after Flame 
 

Fig.10 shows the circuit diagram at receiver side which shows the readings of factory environment at LCD. 
 

 
Fig. 10. Receiver Side Circuit 
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Fig.11 shows the data the graphs as well as the hardware circuit by which the data is sent on the webpage. 
 

 

 
Fig. 11. Sending data on Web(ThingSpeak) 

 
Fig. 12 shows the curves of each sensor readings in which the smoke, humidity and temperature readings are sensed 
according to the normal conditions of environment where as the fire reading value becomes 1 in the case of 
catastrophic occurrence. It becomes 0 in the absence of fire. 
 

 
 

Fig. 12. Graphs of Sending data on Web(ThingSpeak) 
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Appendix A 

ARDUINO CODE 
 
A.1. Temperature Sensor 
A.2. Humidity Sensor 
A.3. Flame Sensor  
A.4. Smoke Sensor 
A.5. GSM Module 
A.6. Basic 4 Applications 
A.7. Multiple Sensors 
A.8. Aggregate Node 
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Abstract 

Growing population and fast urbanization mostly demands cities grow towards agricultural land and its periphery 
has extended the land delivery system in Hyderabad, Sindh, Pakistan at contravention point. Agricultural lands are 
main source of livelihood not only in Pakistan but around world. Pakistan is agricultural country it contribution in 
GDP is 20.9%, source of livelihood of 43.5% of rural population, employ 70% people directly and indirectly and 
about 45% of exports are agro based have impacted by this process. For this study it was aimed to determine the 
consequences between urbanization and agricultural land conversion in Hyderabad Sindh Pakistan depiction of 
empirical facts from study area. Therefore both qualitative and quantitative (primary and secondary) methods 
including expert opinions and questionnaires to gather and examine data from urban centers and HDA (Hyderabad 
Development Authority), Economic survey of Pakistan and Bureau of statistics and Economic Division of Ministry 
of Finance. Unlike to the common view that the key reason behind increase in population and urbanization in the 
study area is a consequence of more educational, health and commercial activities and the central location. The 
process has ignited the thinking where best agricultural land has been converted to other land uses. The stress of 
rapid urbanization has harmful implication mostly on poor peasant communities in region. Therefore such policies 
are required that the protection of prime agricultural land can be saved from the said process to serve as a key source 
of livelihood. Growing urban centers are important but not to compromise the fact that agriculture is life for rural as 
well as for urban people.  

 
 
© 2016 Moula Bux Peerzado, Habibullah Magsi, Tehmina Mangan, and Muhammad Javed Sheikh Selection and/or peer-review under 
responsibility of Energy and Environmental Engineering Research Group (EEERG), Mehran University of Engineering and Technology, 
Jamshoro, Pakistan. 
 
Keywords: Population, Agriculture, Land, and Hyderabad 
_____________________________________________________________________________________________ 
 
1. Introduction 
 
Fast growing population has caused chaos on agricultural land and land management in world and also in 
Hyderabad, Sindh, Pakistan. A major problem of rapid urban growth is changing land use patterns. The general 
characteristics of rapid urbanization experienced by south Asian countries, such as Pakistan, India, Bangladesh, and 
China are uncontrolled changes in land and building uses like 1. Land supply does not go equally with urban 
population growth. 2. Growing population is increasing while land supply is fix which does not increase. The 
increasing population and growing urbanization has deprived the other sector of needed land. Due to process of 
urbanization mostly agriculture lands are affected (Naab, et al., 2013; Bertaud, 2010).  Urbanization is one of the 
most important and serious global problem (Yansui lui et al., 2013; GOP, 2014; and Bertaud, 2010).  Urbanization, 
development and economic process demand urban areas to increase towards cultivatable land and its periphery 
(Yansui lui et al, 2013; Bertaud, 2010). The way industrial and services sectors expand, extensive movement from 
farming areas to urban areas takes place. Due to this process, the growth rate of urban centers and populace is 
raising day by day. So it is a very big challenge for economist, policymakers, politicians, scientists and every 
individual who lives in this society (Yansui lui et al 2013; GOP 2013; Bertaud 2010). It seriously impacts on 
development attempts taken by many city planners and governments. Land use patterns are changing from 
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agriculture farming towards residential accommodation and commercial purposes. It is going to limit agricultural 
lands. It is due to attraction of basic health facilitation, economic, social, educational, economic development, 
economic wellbeing and social development (GOP, 2014; UN 2015; Bruce, 2007). 
 

 
 

Fig. 1. Population rate from 1900-2013 
 

Table 1. Population of regions from 1900-2030 
 
 
 
 
 
World urban population in 1900 was 220 million and 732 million in1950. While it reached at 3.2 billion people in 
2005 and the world half population becomes urbanized in mid-2009 was alarming situation. The urban population in 
2014 accounted for 54% of the total populace and continue to grow and expected to grow approximately 1.84% 
‘‘between’’ (2015-20), 1.63 ‘‘between’’ (2020-25) and 1.44‘‘between’’ (2025-30) per year. Furthers it is estimated 
60% of the world population was be urbanized in 2030 (see Fig. 1 and table 1), shows differences in population rates 
in more developed and less developed regions from1900 to expected in 2030 was 0.15 billion to 1.0 billion and 0.07 
to 3.9 billion peoples was live in more developed and less develop regions. Fig.1. Global proportion and Differences 
of the urban population increase  
(Source: UN Population Division) 
The below Fig. 2 tells situation of the population in major cities of Pakistan. The Karachi city is leading in 
urbanization in Pakistan, followed by Lahore, Faisalabad, and Hyderabad Rawalpindi-Islamabad. 
 

 
 

 
 
 
 
 
 
 
 
 
 
 

  
Fig. 2.Populaton of Leading Cities 

 
Historically Hyderabad had a glorious past. It was known as Paris of India and Asia; serve as a transit hub between 
rural and urban Sindh and home of oldest university in the region. It is also a very unique city in the world; city of 
wind catchers; had a 4.5 km longest bazar of gold of Asia and world leading bangle producer. It is also famous in 
the world due to cakes and ‘‘Pallo’’ fish only found in Indus river (Akhtar, 2015; and Wendell, 2015). Therefore this 
study found out issues related land uses (land valuation, land conversion and infrastructure development) and their 
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resolutions in Hyderabad district. In particular, would like to determine that what factors were affecting agricultural 
land and its development? In order to reach up to the concrete answer, following specific objectives had been 
formulated. To find Population, Density per Square kilometer and land valuation in the study area and suggest 
policy prospects for sustainable urban infrastructure development in the country. This study would be a pioneer step 
towards the agricultural land development (Magsi, 2013). The present study should help in understanding the land 
valuation patterns in Sindh. The study may help the decision makers in the field of urban development and 
agricultural land development. The ultimate aim of the study is to create awareness about proper need for 
sustainable agricultural land development and its valuation in the province particularly in Hyderabad. 
 
2. Research Methodology 

In this section we described the proposed methodology for this research. The research was accomplished through 
descriptive, quantitative and analytical approaches. Primary and secondary data was used in this research; so for 
primary data different comprehensive questioner were designed and constructed. Multistage cluster sampling 
technique was applied, due to nature of data and population. Three zones (Talukas) of Hyderabad district were 
selected, i.e., Hyderabad City, Qasimabad and Latifabad, Therefore 15 respondents (residents/dwellers) and 5 expert 
opinions were selected from each zone for interviews. The interviews were carried out through pretested and well-
structured questionnaire. Two types of questionnaires were developed for this study. First questioner for residents: 
For resident comprehensive and both types of questionnaires (open ended questionnaire and close ended questioner) 
were developed to know insight and compulsory information from the resident in their opinion. What they suggest, 
for that open ended questionnaire was be formulated.   While, what we desire and expect from them a close ended 
questionnaire was be develop in which dichotomous and scale type questions was asked from respondents. Second 
questioner for experts: A broad open-ended questioner was developed for expert opinion, to identify insight and 
compulsory data from the experts in their opinion related questions was asked from experts so that proposed 
objectives was accomplished. 

Secondary data was collected from, Hyderabad development authority, Press and official records, books, official 
websites magazines, economic survey of Pakistan, UN population division and world data sheet. Therefore both 
types of data sets were analyzed by some mathematical, statistical and econometric tolls. Our research formulas are 
following. 

1. Floor Area Ratio or floor space index (FSI) method. 
FAR or FSI = Total covered area of all floors / plot area 
FAR= (A= L*W)/ (CS), where A is total area of overall site, which is length (L) * Width (W) and divided 
construction site (CS).  
Source http://www.magicbricks.com 

2. RPR= Rent Price Ratio was calculated by following method. 
The price to rent ratio is the proportion of residential home price to yearly rent that can be earned from the 
residential place. P/R= Home Price ÷ Monthly Rent×12 
Source http://thismatter.com/money/real-estate/price-to-rent-ratio.htm 

Procedure of Data Analysis Collected data was analyzed by Microsoft Office Excel.  

3. Results  

Findings of this study are comprised over tow fold, fist we have given the results of Hyderabad. The situation of 
urbanization in Hyderabad throughout 47 year of history is impressive. It is 2nd largest urban city of Sindh and 6th of 
Pakistan, with population of 2.0 million people with area of 993 sq. Km (see table 2). Area of urban centers was 247 
sq. km and population 1167 thousands in 1998 and changes 30 sq. km ‘‘30 km2 = 7413 acres and 7030.584ft2’’ 
become 277 sq. km and 1626 thousands in 2010. Urbanization is increasing day by day very speedy in Hyderabad. 
Second surprisingly last 34 years give a picture of boom urbanization in urban centers of Hyderabad where only 
agricultural land exists.  
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Table 2. Area and population of Hyderabad district throughout all censuses 

Administrative Area Area/Sq. KM 
Population 
  

Years 
Average 

 Years  1951 2010 1951 1961 1972 1981 1998 1951-1998 
Hyderabad District  5387 5387 625848 936199 1625864 2022305 2834451 321786.68 
Hyderabad City 
Taluka 

43 21 242651 436171 630624 394853 525299 89183.92 

Qasimabad Taluka 0 9 3370 5225 9448 32043 115374 6618.4 
Rural 

  
3370 5225 9448 14720 12127 1795.6 

Urban 
  

0 0 0 17323 103247 4822.8 
Latifabad Taluka 204 247 3780 7968 14517 366799 563761 38273 
Rural 

  
3780 7968 14517 22468 17717 2658 

Urban 
  

0 0 0 344331 546044 35615 
Other 5140 5110 306616 399199 811804 1016845 1339585 154961.96 

(GOP, 2014). 
 
Karachi is leading followed by Lahore, Faisalabad, Hyderabad and Rawalpindi – Islamabad in population, while 
Hyderabad is leading followed by Karachi, Faisalabad, Lahore and Rawalpindi – Islamabad  in density per km2. 
 

 
 

Figure 3. Population & Density of Major cities 

                (U.N 2015, and GOP, 2014). 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4. Land Conversion in Hyderabad 
 
According to Hyderabad Development Authority (HDA) and through official records now adays Hyderabad district 
is spread over on 245376 acres (993km2) in which hyderabad city taluka is spread over 5189 acres (21 km2), 
Qasimabad taluka is 4447 acres (18 km2), Latifabad taluka is 62518 acres (253 km2) and Hyderabad rural on 173221 
acres (701 km2). Before 1998 the total urban cnters of study area was swelling over 5189 acres (21 km2), now a days 
urban cnters spread over  21992 acres (89 km2). So after 1998 in 18 years of history 16803 acers of pure agricultural 
land are converted in urbanization.  In which share of each taulka is 64% of Qasimabad, 10% of Hyderabad city, 
20% of latifabad and 6% of Hyderabad rural areas. The situation is clear from Fig. 4 
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On expert opinions we conclude that on average 86.6% urban areas are covered in study area which is agricultural 
land, in which share of each zone is 95%, 85% and 80% respectively. The floor area ratio on average is 1.20%, (on 
average 3576 sq ft is permissible for FAR in study area.) and rent on average per sq feet of flats (banglow) is 30.5 
(46) respectively in study area. Whereas floor area ratio is 1.15%, 1.58%, and 0.86% in each zone and rent per sq 
feet of flats (banglow) is 26 (46), 16 (22.5) and 48(72) respectively in study area. 
 

Table 3. Hyderabad land valuation, an empirical evidences from expert opinion 
Description Zone 1 (Hyderabad City) Zone 2 (Qasimabad) Zone 3 (Latifabad) Avgas 

Rent per (flats) 
according experts 

Avgas Max Min Avgas Max Min Avgas Max Min  
22333 30000 50000 10000 20000 35000 5000 17000 30000 4000 

Rent per banglow 
according experts 

Avgas Max Min Avgas Max Min Avgas Max Min  
53167 55000 100000 10000 52500 100000 5000 52000 100000 4000 

 
 
 
 

 
Table 4. Hyderabad land valuation per month, an empirical evidences according to resident opinion 

Description Zone 1 (Hyderabad City) Zone 2 (Qasimabad) Zone 3 (Latifabad) Avgas 

Area covered (percent of total area) 95 85 80 86.66 

Area floor ratio 1.15 1.58 0.86 1.20 

Rent per square feet (flats) 26 16 48 30.5 

Rent per square feet (banglow) 43 22.5 72 46 

Rate per square feet ( today) 21342.5 8000 20611 16685 

Rate per square feet (15 years back 
on avg) 

8898 1364 10018 6760 

 
Similarly nowadays on average rent of flats (bunglow) is 16685 and on average 15 year ago rent of flats (bunglow) 
was 6760 (see table 4). 
 
Hyderabad Pakistan after Dhaka Bangladesh is leading in density per km2 in the world with 40300 people, while 
remained top in the country in density per km2. Hyderabad is 156th populace city around the world and 6th in the 
country, while according to world geography survey Hyderabad is leading in in density per km2 and 4th in population 
in the country. On average income of a Pakistani is 4.20 dollars per day in 2015, which is equal to rent of bungalow. 
21992 acres of agricultural land has been converted in city centers in study area.  
 
4. Conclusion 
It is concluded that urbanization is dilemma because it has impacted on agricultural land. About 21992 acres of 
agricultural land has been converted in study area. There is need of government interventions, not to make only rules 
and regulation implementation of those rules and regulation is need of today to safeguard the rights of every 
individual in the country.  
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ABSTRACT 
Increasing demand of environmental sustainability, 
many processes and methods are used to designed 
products for industries which is obtained from nature. 
Natural dye extracted from Marigold flower petals is 
one of them. Marigold flower petals were dried and 
grinded to converted into powder form. This powder 
is further processed to obtained optimized extract at 
certain conditions (powder to water ratios, 
temperature and time). In this study, dyeing of cotton 
fabrics from marigold flower petal extract is done 
from different dyeing methods (ultrasonic and 
exhaust). Ultrasonic method is more feasible than 
conventional exhaust method because it increases the 
rate of reaction and saves time, energy and amount of 
chemicals as well as provide high colour yield at 
different dyeing conditions (extract to fabric ratios, 
temperature, time and concentration of salt). TDS 
(total dissolve solids) values were measured from 
drained effluents by digital TDS meter. 
Environmental sustainability can be easily seen in 
Ultrasonic method by TDS results. Colour yield (k/s) 
of dyed samples were also checked by Gretag 
Macbeth CE-700A Spectrophotometer. Substrates 
dyed by ultrasonic method were observed high colour 
yield (k/s) values. Furthermore, the fastness 
properties (Washing and light) were also assessed of 
dyed cotton fabrics by ISO 105 C02 and BS 1006: 
1990 UK-TN respectively which is almost 
acceptable. 
 
Keywords: Marigold flower, ultrasonic dyeing, 
environmentally sustainable, colour yield and 
extraction. 
 
INTRODUCTION 
Due to harmful and toxic effects of dyeing effluent, 
researchers are diverted towards environmental 
sustainable dyeing. Natural colorants are non-
carcinogenic, non-toxic and biodegradable [1]. In 
ancient century, natural colorants not only used for 
textiles but also used for painting weapons, bodies 
and houses [2]. Researchers are also further 

investigating several techniques and processes [3] to 
reproduce natural colorants. Natural colorants are 
come under environmental sustainable dyes and 
marigold flower’s petals extracted colorant is one of 
them. Tagetes is one of very famous specie which 
potentially produces brown, yellow and orange 
colorants for textile substrate [4-8]. The colorant 
component of marigold flower is lutein which 
contains 70-78% in its petals [9]. 

 

Ultrasonic wave lies between 20 – 40 KHz. This 
energy creates bubble in liquid. The explosion of 
bubbles causes powerful shock which act as stirring. 
It swells the substrate, hence exhaustion and fixation 
takes in lesser time [10].  This energy accelerates the 
chemical reaction, hence reduction in amount of 
chemicals, energy, time and overall the economy of 
process [11]. It is one of the process of emerging 
technology in textile wet processing. There are 
several number of studies published on Ultrasonic 
assisted dyeing on textile substrate [12-16]. Reactive 
dyeing of cotton fabric was successfully done on 
industrial scale by using ultrasonic energy [17]. 
Ultrasonic dyeing of textile substrates with natural 
colorants have shown reduction in consumption of 
energy as well as reduction in waste water pollution 
[18-23].  
Cotton is widely cultivated in asian countries. It 
approximately contains 60-65% crystalline and 40-
35% amorphous region. It is constituted by 88-96.5 
% cellulose [24]. 

 
Figure 2: Chemical Structure of Cotton 

Figure 1: Chemical Structure of Lutein 
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Cotton is widely cultivated in Pakistan. Marigold 
flowers are annual planting in Pakistan. Due to easy 
availability, these materials are chosen for this 
experiments. Natural dyeing using ultrasonic energy 
are more environmentally sustainable. This study is 
used to evaluate environmental sustainability of 
dyeing effluents (TDS), colour yield (k/s) of dyed 
samples and their fastness properties (light and 
washing).  

EXPERIMENTAL 
Materials: Plain woven mercerized cotton fabric 
(approximately 150 g/m2) was supplied from Gul 
Ahmed Textile Mills, Karachi, Pakistan. Marigold 
flowers were easily obtained from local market, 
Hyderabad, Pakistan. The flower petals were picked 
out and mixed homogenously to avoid colour 
variation. Sodium chloride (NaCl) were analytical 
grade of Al Beruni Scientific Store, Hyderabad, 
Pakistan. All experiments were using of deionized 
water. 
Dye Extraction: Marigold flowers’ petals were dried 
in oven (laboratory scale). Dried petals were crushed 
in grinder to convert dried petals into powder form. 
Powder of marigold flowers’ petals were heated at 
various temperatures (60-120 oC) for varying time 
(30-90 mins) with different powder to water ratios 
(0.5:20 – 1.5:20). To optimized extraction conditions, 
cotton fabrics were dyed by these extractions with 
certain rapid dyeing conditions: extract to fabric ratio 
is 15:1, concentration of sodium chloride is 50 g/l at 
70 oC for 30 mins.  Homogenous extracted solution 
and rapid dyeing were carried out at exhaust dyeing 
equipment (Rapid Laboratory CO, ltd, Taiwan). The 
treated substrates were subjected to note maximum 
colour yield (k/s) values by Gretag Macbeth CE-
700A spectrophotometer for optimum extraction 
condition. 
Dyeing: The exhaust dyeing of cotton fabrics was 
carried out by HT Rapid dyeing equipment (Taiwan). 
The ultrasonic dyeing of cotton substrates was 
achieved by Ultrasonic equipment (Japan). Dyeing of 
cotton fabrics were done by optimum extract solution 
with different extract to fabric ratios (10:1 – 30: 1) 
and salt concentrations (45-105 g/l) at various 
temperatures (40-80 oC) for varying time (30-70 
mins). Dyed cotton samples further rinsed by hot 
water and dried at 100oC in oven (SDL Atlas textile 
testing solutions). 
Testing: TDS (total dissolve solids) in before and 
after dyeing effluents were assessed by digital TDS 
meter. Colour yield (K/S value at maximum 
absorption) of all dyed samples were observed by 

Gretag Macbeth CE-700A Spectrophotometer.  
Furthermore, the fastness properties of treated 
samples were also analyzed. Washing fastness and 
light fastness were determined by roaches washtec 
(ISO 105 C02) and mercury light fading lamp (BS 
1006: 1990 UK-TN) respectively. 
 
RESULTS AND DISCUSSION 
Optimization of Extraction Conditions: The k/s 
values extraction of powder to water ratios, 
temperatures and time as shown in figure 3, 4 and 5 
respectively. As the quantity of powder of marigold 
flowers’ petals is increased, so k/s values also 
increases. This increment shows direct relation in 
figure 3. As shown in figure 4 and figure 5, as the 
temperature increases so, k/s values are decrease and 
as the time increases so, k/s values increases up to 60 
mins then k/s values were decreased. This may be 
due to over-cooked the extracted colour which causes 
colour decomposition. 

 
Figure 3: Effect of powder to water ratios of dyed 

samples on it Colour yield 

 
Figure 4: Effect of Extraction Temperature of dyed 

samples on its colour yield 
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Figure 5: Effect of Extraction Time of dyed samples on 

its Colour Yield 

Optimization of Exhaust and Ultrasonic Dyeing 
Conditions: Results of the effects of extract to fabric 
ratios, temperatures, time and salt concentrations are 
shown in figure 6, 7, 8 and 9 respectively. It is 
observed that every optimum value of dyeing 
condition has high colour yield (k/s) in ultrasonic 
dyeing in comparison with exhaust dyeing. Optimum 
dyeing conditions of ultrasonic dyeing save energy 
and amount of salt, hence process is economical. 
 

 
Figure 6: Effects of Extract to Fabric Ratios in Dyeing 

of Dyed Samples on its Colour Yield 

 

 
Figure 7: Effects of Dyeing Temperature of Dyed 

Samples on its Colour Yield 

 

 
Figure 8: Effects of Dyeing Time of Dyed Samples on its 

Colour Yield 

 
Figure 9: Effects of Salt Concentration of Dyed Samples 

on its Colour Yield 

 
Assessment of Effluents: TDS testing of 50 times 
diluted effluents of marigold flowers extract dyeing 
of cotton fabrics were carried out by digital TDS 
meter. TABLE I shows assessment of effluents TDS 
(ppm) of both dyeing methods (Ultrasonic and 
Exhaust). According to results, Ultrasonic assisted 
dyeing effluents are containing low TDS than 
conventional exhaust dyeing effluents. The cavitation 
effect of ultrasonic energy reduces amount of 
chemicals and energy. Hence waste water pollution 
also reduces, that is why ultrasonic assisted dyeing 
has low TDS. 
 
TABLE I: Assessment of Effluents TDS (ppm) 

 Before Dyeing After Dyeing 

Ultrasonic Dyeing 1850 1730 

Exhaust Dyeing 2030 1900 
 
Assessment of Fastness Properties of Dyed Fabrics: 
The fastness properties of dyed fabrics are acceptable 
for light fastness and staining of fabrics but not 
acceptable for washing fastness as shown in Table II.  
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Ultrasonic Dyeing were given better results than 
exhaust dyeing. Thus this process also improves dye 
fixation. 
 

Table II: Assessment of Fastness Properties of Dyed 
 

CONCLUSION: Dyeing of cotton fabric was 
successfully done by marigold flower petals extracted 
dye using ultrasonic energy. TDS results of effluents 
of ultrasonic dyeing were shown environmental 
sustainability in comparison with exhaust dyeing. 
Colour yield of ultrasonic dyed fabrics is higher than 
exhaust dyed fabrics. Fastness properties (washing 
and light) of dyed cotton fabrics are almost 
acceptable. 
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 Abstract   

The major aim of this present study was to explore the exposure-response  effects of harmful 

chemicals organic acid anhydrides (OAAs) frequently used in polymer and different industries 

including chemical (n=50),paint(n=70),plastic(n=30),dye(n=50) and Pharmaceuticals (n=50) 

compared with control (n=150) of same age groups (20-60yrs). The Serum total protein, serum 

Albumin and Hemoglobin levels were evaluated clinically. All of the diseases linked with protein 

abnormalities to check liver and kidney functions. The demographic study of all of worker groups 

(n=250) was done by questionnaire, medical history and addictions habits were also obtained. The 

comparison of serum total protein showed no significant difference (p>0.05),but the serum 

albumin of plastic industry (p>0.01) and dye industry (p>0.05) workers found below the normal 

range. The Hemoglobin was significantly decreased (p>0.05) among all of worker groups than 

control (non-exposed) may revealed the prevalence of Anemia. This suggests that changes in 

serum protein after exposure to anhydrides may play the key role behind the pathogenesis of 

allergy and hypersensitivity among workers, SITE Area, Kotri. 

Keywords: harmful;serum albumin;anemia;allergy;anhydrides. 
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1. INTRODUCTION 

It has been reported that differently extensively used organic acid anhydrides (OAAs) 

possess varying sensitize potential due to structure, physical and chemical properties. 

These anhydrides have potential to induce various health issues like Rhinitis, Asthma 

,allergy, conjunctivitis and cancer among exposed workers [1-2]. 

Basically the occupational exposure may have two types of toxic effects such as respiratory 

and allergy symptoms [3]. The occupational asthma was reported by Maleic anhydride 

(M.A) use in Insecticides and Immunoglobulin antibody IgE level in serum confirmed the 

sensitization in exposed workers [4]. These low molecular weight compounds may bind 

with protein after exposure to form adducts complex by nucleophilic addition or 

substitution reaction. They have an ability to become associated with Biomacromolecules 

like Serum albumin (SA) or Hemoglobin (Hb) in blood [5]. 

Various anhydrides were reported for causing sensitizing symptoms as Maleic 

anhydride(MA), Phthalic anhydride(PA), trimellitic anhydride(TMA) and 

methylhexahydrophthalic anhydride (MHHPA) [6-9]. The occupational Rhinitis and 

asthma were frequent among workers after 8 yrs exposure time span. The smoking 

increased the risk effects and eyes, nose, pharynx symptoms [10]. Ocular airways and 

respiratory symptoms were found in powder paints contain OAAs. The asthma was 

frequent among large population of workers [11]. 

As  the protein has got supreme status in metabolism and present in all body major 

functions. The allergenic anhydrides adducts with  two major blood plasma proteins like 

hemoglobin(Hb) and serum albumin(SA) in workers have   already been   reported[12] . 

There is  not so much work reported on  metabolic protein role and this present study was  

especially done to find protein differences among different  exposed workers (n=250) 

groups clinically compared with control. 

2. MATERIALS & METHODS 

            2.1 Methodology 

           The intravenous blood (10 ml) samples each for industrial workers groups like Chemical 

industry (n=50), Paint industry (n=70), Plastic industry(n=30), Dye industry(n=50), 

Sample output to test PDF Combine only



4th International Conference on  

Energy, Environment and Sustainable Development 2016 (EESD 2016)  
 
Pharmaceuticals industry(n=50) and healthy subjects(n=150) were collected and serum was 

separated accordingly. This serum was collected and stored at 40 °C prior to analysis by kit 

method for total protein and albumin(kit method is given in protocol Table 3.8). The hemoglobin 

test was done on whole blood by Dark bin’s solution.(Microlab).  The standards and reagents were 

of Merck company (Germany) analysed. 

2.2 Medical examination survey of workers 

All workers studied in this research study were divided into different groups. They were employed 

at chemical industry, paint industry section, dye industry (Textiles), Plastic industry and 

Pharmaceuticals. The OAAs (organic acid anhydrides) were handled in ventilated hood or closed 

system, but some manual operations were performed at elevated temperatures (approx. 60-80°C). 

All workers had been exposed for many years prior to this research study. The workers were 

invited to participate in an extensive study on exposures to anhydrides and their health effects. The 

plasma samples were obtained by these groups of workers and serum was also obtained from 

plasma. 

2.3 Collection of blood samples 

All human blood samples for plasma were collected into 10ml sampling tubes containing 

anticoagulant (EDTA or sodium heparin). The blood was allowed to cool after sampling at room 

temperature and centrifuged at 6500 r.p.m for about 10min. 

The blood plasma was separated into layers. The clear serum layer was transferred into another 

clean micro centrifuge tubes and saved. The whole blood was re-suspended in test tube centrifuged 

again at 13000 r.p.m for 5min. we had two samples such as serum sample,  another  red blood cell 

sample  were  stored at -20°C. 

2.4 Ethics  

All the samples were obtained by workers will to give blood plasma and medical history by 

questionnaires supplemented with interviews by research scholar and local physician. 
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2.5 Medical examination 

Extensive occupational and medical histories including addictions like smoking, Betel nut chalia, 

Main puri habits were obtained with the help of self administered questionnaires (given below in 

Figure 1) by a physician. Even the information about current work tasks (Painting, Chemical 

industry, Plastic industry, Dyes) at the present workplace, symptoms such as from the eyes 

(Scratching, Itching, Burning, Runny); from the nose (Blocked, Runny, Itchy attacks of sneezing) 

; from lower airways  (Cough, Asthma, Chest infection) ; and from skin(allergy, eczema) were 

collected. 

BIODATA (MEDICAL HISTORY)                                 
                                                        No of worker:------------------------- 

                                                   Time:------------------- 
                                                                                               Date:------------- 
Name:------------------------------- 
Address:-------------------------------------------------------------------------------------------- 
Profession:----------------------------------------Age:--------------------Sex: Male/Female 
Work task :   Painting/ Chemical industry/Plastic industry/Dyes/Insecticides/ 
Pesticides/Pharmaceuticals. 

Exposure time: Years:          Months:            Days: 

Symptoms ( if any):  

Duration of disease ( if any):  
 

Yes/No 

Drug history : Yes/No 
 

Smoking/ Beetle nut/ main puri/Paan Yes/No 
 

Eyes: Scratching/Itching /Burning/Runny Yes/No 
 

Nose: Blocked/Runny/Itchy attacks of sneezing Yes/No 
 

Cough/Asthma/Chest infection Yes/No 
 

Skin allergy/ Eczema Yes/No 

Fever                                   Yes/No 
 

Fig. 1. Questionnaire of the studied subjects(workers) 
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3.RESULTS & DISSCUSSIONS 

The clinical data for all of industries including Chemical, Paint, Plastic, Dye (Textile) and 

Pharmaceuticals are given in table 1 below. 

Table.1:Demographic results of normal subjects (non-exposed to anhydrides) and exposed 
workers groups with OAAs 

 

Group  M(n) Age, Mean ± SEM 

Control 150 42±1.9 

Chemical industry 50 55±2.1 

Paint industry 70 34±1.7 

Plastic industry 30 49.8±3.4 

Dye industry 50 50±2.3 

Pharmaceuticals 50 38±1.5 

(Note: Mean ±SEM stands for standard error Mean values.) 

The total protein, Serum Albumin and Hemoglobin (Hb) were determined on Microlab 300 by Kit 

Method System, Merck. The total protein levels may slightly increase in case of hypertension, 

liver cirrhosis and Diabetes. Serum albumin levels are related with liver disorders as it is produced 

in liver as major protein. The abnormal Serum albumin levels are found in kidney or liver diseases 

and even malnutrition. The prevalence of anemia with low Hb<12 mg/dl (found in men) reflects 

the hemoglobin role in the early stages of kidney diseases and other factors.  

The total protein of all of workers groups including Chemical, Paint, Plastic, Dye (Textile) and 

Pharmaceuticals are found in normal range along with control group and significant.  
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Fig.  2. Total protein levels (ppm) in normal & different industries, Site Area, Kotri. 
 

Table . 2  Levels of serum total proteins in normal & different industries, Site Area, Kotri 
 

Group  M(n) (T.P), Mean ± SEM 

Control 150 7.3±0.08 

Chemical industry 50 8.1±0.10⃰ 

Paint industry 70 7.6±0.2 ⃰ 

Plastic industry 30 7.3±0.1 ⃰⃰ ⃰ 

Dye industry 50 8.3±0.1⃰ 

Pharmaceuticals 50 7.9±0.18 ⃰ ⃰ ⃰ 

⃰  P<0.05, ⃰  ⃰  P< 0.01,  ⃰  ⃰  ⃰  P< 0.001  
 

The Serum Albumin of plastic and dye industry are below normal range, while chemical and 

pharmaceuticals are in normal range. 
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Fig. 3 Serum Albumin levels in normal & different industri es, Site Area, Kotri. 

 

Table 3.   Levels of serum albumin in normal & different industries, Site Area, Kotri 
 

Group  M(n) (S.A), Mean ± SEM 

Control 150 4.09±0.1 

Chemical industry 50 4.1±0.16  ⃰⃰ 

Paint industry 70 4.6±0.1  ⃰

Plastic industry 30 3.4±0.12  ⃰

Dye industry 50 3.2±0.2 ⃰ ⃰ ⃰ 

Pharmaceuticals 50 4.5±0.1  ⃰

⃰  P<0.05, ⃰  ⃰  P< 0.01,  ⃰  ⃰  ⃰  P< 0.001 
(Note: Unit Mean ± SEM stands for standard error mean.) 

The Hemoglobin of all industry worker groups are low values shows prevalence of anemia. Most 

of the blood samples did not meet the normal limits less than 14g/dl (as shown in graph 

no.1).Almost 75% of samples in workers were found to be affected by anemia by showing low 

hemoglobin( Hb) values and adverse health impacts after exposure. Anemia with lower 

hemoglobin(Hb) levels also associated with early stages of developing diseases like chronic 

Kidney disease(CKD),diabetes, cardiovascular and even heart failure in worst conditions( 
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Mohanram et al., 2004). 

 
 

Fig .4   Hemoglobin levels (ppm) in normal & different industries, Site Area, Kotri 
 
 

Table  4.  Levels of Hemoglobin in normal & different industries, Site Area, Kotri 
 

Group  M(n) (S.A), Mean ± SEM 

Control 150 15.8±1.4 

Chemical industry 50 12.5±1.1⃰ 

Paint industry 70 11.8±0.9  ⃰

Plastic industry 30 11.3±0.5  ⃰

Dye industry 50 10.5±1.2  ⃰⃰ ⃰ 

Pharmaceuticals 50 12.8±1.3  ⃰

P<0.05, ⃰  ⃰  P< 0.01,  ⃰  ⃰  ⃰  P< 0.001 

 

The Demographic results study showed the control (non-exposed to OAAs) and the workers 

(exposed to OAAs) as in figure. The data collected from all male (n=400) individuals are divided 

into two major groups including control (non-exposed to OAAs) and exposed workers to OAAs. 

The exposed workers (OAAs) are further divided into five groups comprising the chemical 

industry (n=50), paint industry (n=70), plastic industry (n=30), dye industry (n=50) and 

Pharmaceuticals (n=50).Many workers were already having allergic and asthmatic problems. The 
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blood plasma from control (n=150) and exposed Workers (n=250) were examined for total protein, 

Serum albumin and Hemoglobin.  

 

 
Fig  5.The number of non-exposed control and exposed (OAAs) Workers for different groups of workers. 

The demographic studies revealed that many workers were already having allergic and asthmatic 

problems. We found many workers with various allergic problems like eczema, itching, Wheezing, 

dry cough and asthma due to occupational activities from many years. Our studies also correlates 

with the previous findings also indicating the work related symptoms from eyes (burning, itching, 

lacrimation):airways(chest tightness, wheezing, dyspnoea) ; nose (sneezing, bleeding, runny, 

blocked),smoking or other addictions habits (beetle nut , Beetle leaf or Paan) may having linked 

for enhancing effects [14-15].Extensive medical histories from workers also showed one worker 

groups smoking, while other worker groups does not smoking with  habits (Beetle nut, Beetle leaf  

and drinking liquor). The both age factor and smoking (for many years) may be the risk factors for 

respiratory and allergy complications in exposed workers. 

5. CONCLUSION 

This whole research study demonstrated the potential risk of frequently used industrial chemicals 

like cyclic anhydrides and the health status of exposed workers in SITE Area, Kotri, Sindh, 

Pakistan. 
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Abstract 

Migration has changed the shaped of the cities. Over half of the world population lives in urban areas. Creating an 
enormous challenges in terms of urban mobility, namely due to congestion problems, private transport dominance, air 
quality, noise and energy dependency issues.  This shows an interrelated connection between human life and the design 
of towns, cities and regions. Hyderabad city is facing serious environmental issues. Inadequate sanitation, traffic jams, 
solid waste, encroachment, sewage, and unpleasant noises creates environmental issues. The absence of sustainable 
development, result in haphazard growth and the devaluation of property. The main purpose of this paper is to examine 
the environmental degradation issues and property devaluation in the City. However, Questionnaire survey, Interview, 
personal observation and group discussion with real estate agents and local public were conducted. The results were 
obtained with the help of Statistical Package for Social Sciences (SPSS), descriptive statistics and correlation analysis. 

© 2016 Afrae/Zunaira, Deepak Kumar, Noman Sahito, Selection and/or peer-review under responsibility of Energy and Environmental Engineering 
Research Group (EEERG), Mehran University of Engineering and Technology, Jamshoro, Pakistan. 

 
Keywords: “Enviornment;  Sustainable; Devaluation;  Property” 

 

Introduction 
 
Economic growth and industrialization have stimulated rapid urbanization and population growth in Asia [1].  
 
The rate of urbanization is increasing at a faster rate than in developed countries. Such challenges include 
poor infrastructure and services, emergence of slums, increasing incidence of informal settlements and 
general environmental degradation. Several attempts at urban development management in developing 
countries such as Nigeria have been made with only limited success [2]. 
 
A complex urban system is an important area for human functioning as it is a place of work, living, recreation, 
shopping and culture [3]. 
 
Rapid urbanization has greatly accelerated economic and social development, and global cities are engines 
of economic growth and centers of innovation for the global economy and the hinterlands of their respective 
nations [4]. 
 
urbanization has also created numerous environmental problems ranging from the local to the global scale 
including increased air and water pollution and decreased water supply, local climate alteration and increased 
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energy demands insufficient housing and sanitation facilities and traffic congestion [1], and a major reduction  
in natural vegetation production and carbon storage/ sequestration [5]. Thus, the identification and 
assessment of environmental impacts as a result of modern urbanization have become a top priority and 
many recent studies have been conducted with the goal of better understanding the impacts and issues 
related to urbanization [4]. 
 
Environmental factors are largely responsible for the value of property. Man's attitude towards the 
Surrounding environment is not neutral because humans search for locations that deliver a high quality of 
life. Those expectations particularly concern man's daily surroundings, including residential areas or 
recreational grounds. The quality of that environment largely affects the decisions made on the real estate 
market. This factor influences the value of property, and its social popularity generates economic benefits. 
[6]. 
 
Noise pollution is distinguished from other pollution categories due to its source and diffusion characteristics, 
which can adversely affect public health and environmental quality in urban environment. There has been a 
considerable increase in noise from manmade sources during last 100 years, which is now doubling after 
every ten years [7]. 

        
          Table: 1 Effect of noise at different decibel levels [8]. 

 
 

 
 
 
 
 
 
 
 
 

Research objective is to analyze the impact of environmental quality on property values in Hyderabad city. 
 

Materials and methods: 
 

Hyderabad, the second largest city of province Sindh is situated on left bank of river Indus. It has a population 
of about 1.8 million. Hyderabad taluka is selected as study area that is having population of 525000 according 
to master plan of Hyderabad 2007. The rapid increase of urban population in recent years has decreased 
environmental quality of life creating unhygienic, unhealthy and unpleasant atmosphere that has a worse 
impact on property values. 
 
The sample size was taken as 100 questionnaires from the overall population of Hyderabad city due to time 
constraints. 
  
This research is carried out for collecting data through real state survey, noise level meter and questionnaire 
survey to know about the impacts of environmental problems on property devaluation. 
   
Real estate survey was conducted on 21-04-2016 to know about property values per sqft of Hyderabad city 
through interviewing real estate agents and data was compiled in tabular form of excel. The real estate survey 
was collected for commercial property as it is mixed land use and shops are mostly on roads. 
 

s.no Range in Deci 
bell 

Effects 

01 Below 65 Tolerable 
02 80 Annoying/ irritating 
03 88 Hearing disorder if 

prolonged exposure 
04 110 Discomfort & may 

cause hearing loss 
05 135  & above Painful 
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Fig: 1 Property Values in Hyderabad. 
 
The property value of central and historic parts is devalued due to different consequences mainly due to 
environment and quality of life i.e shahi bazar, urdu bazar, paretabad, choti ghitti etc whereas other parts 
having better environment have increased rates. 
 
Secondly through noise level meter, readings were recorded at 8:15 a.m, 12:15 p.m, 3:15 p.m, 6:15 p.m, 9:15 
p.m on tilak charhi, gari khatta, naya pull, cloth market, paretabad, naya pull, hyderchowk as the main problem 
observed was noise pollution in preliminary survey. The data was summarized in form of graphs in excel. 
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Fig: 2 Readings by noise level meter at different locations in Hyderabad. 
 

As it is mentioned that 80 db can be irritating and annoying and 88 db can cause hearing loss the data 
computed from noise level meter shows most of the readings between 78db to 83 db in almost all parts of 
city. 
 
At last during questionnaire survey the data was collected about social, environmental, economic and cultural 
attributes of environment and its impact on devaluation of property which was analyzed in SPSS (statistical 
package for social sciences). 
 
The data analyzed highlights major problems as follows: 
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Fig: 3 Opinion about Problems in Hyderabad. 
 
It was found through Questionnaire survey that the major causes of environmental degradation and 
devaluation of property were congestion, solid waste disposal, mismanagement of traffic, noise pollution, air 
pollution, open drains and on-street parking mostly people were having issue against unpleasant noise and 
smoke from vehicular traffic. 
 
 
Conclusion: 
 
Urban areas are key elements in the protection of the environment and culture of a city. The bustling and 
noisy streets of Hyderabad impacts overall conditions either economic, cultural or environmental aspects of 
city in short the overall conditions devalue the property. The average noise level recorded was 78 and 83 
decibell that can be annoying and irritating for the The main reasons here concluded from questionnaire 
survey were noise pollution, open drains, parking, road condition, mixed use traffic and congestion and due 
to these problems the property rates of shahi bazar, paretabad, urdu bazar and chotti ghitti according to real 
estate agents has decreased with respect to developed areas so therefore implementation of byelaws will 
highly be recommended for encroachment, road congestion, street parking and traffic management, public 
transportation should be enhanced as that is energy efficient, proper signals, roundabout, street furniture 
should be placed to have easy flow of traffic, easily accessible parking space should also be mandatory for 
all areas, public participation must be involved to develop sense of responsibility, landscaping and pedestrian 
should be enhanced, plantation should be increased and coordination among departments must be improved 
in order to achieve sustainable results to create Hyderabad as a sustainable city. 
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