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EXECUTIVE SUMMARY
The urbanization in Sindh has intensified with the increase in population and the expansion in urban area. Due to the lack of a suitable legislative support structure for implementation of development plans and the provision of necessary funds to execute them, this growth in urbanization has not been linked to the improvement of the state of development in the province. Issues concerning the urban environment have been addressed only half-heartedly. The town planning departments of the city development authorities prepared five Development Plans for Karachi and 21 plans for different cities during the past 55 years but none of these plans had the approval of the main stakeholder, the Sindh government. 

The reasons that the government has not addressed urban issues and particularly the environmental consequences of urbanization is due to scarcity of resources due and lack of infrastructure facilities that could correspond to the growth in industry and population. The government focused their priorities on other areas and initially had to settle the 1.8 million refugees from India at the time of Partition. Due to a lack of resources to develop cities with proper planning and infrastructure projects, the cities of Sindh grew in a haphazard and uncontrolled way. Indiscriminate exploitation of resources impoverished the rural environment and thus rural towns were not appropriately developed to emerge as secondary cities which could offer people opportunities for livelihood. It is for this reason that the rural population could not be retained by the villages or by the towns and thus they had no alternative but to migrate to the cities. This has led to a ratio of 11 percent to 20 percent urban: rural population in various districts, suggesting gross underdevelopment in the respective areas. The high ratio of over 49:51 for Sindh only indicates the inadequacies and skewed growth of Karachi into a megalopolis and Hyderabad, which has become a city with a population of one million. The population of Karachi, Hyderabad and Sukkur put together make up 73 percent of the urban population of Sindh.

City residents have not waited for the government to provide the basic amenities and in order to improve their quality of life and over the course of time the people have built a strong informal sector thereby adding to the unplanned nature of these cities. The informal sector absorbs migrants from all over the country. It provides them employment as cheap labour, shelter in katchi abadis and some of the basic facilities like water and electricity, all through unauthorized channels. 

The net result is that the problems of the urban environment have been aggravated during the course of time. There is congestion on the road and in the absence of any traffic management plan, the air and noise pollution in the core areas of the cities is on the rise. Soil groundwater and the surrounding water bodies are contaminated by the discharge of untreated sewage and industrial effluent into the river, irrigation canal and the sea. Another social and environment ailment is the accumulation of heaps of garbage and their open air burning which poses health and civic problems for the residents of the cities. The civic bodies in charge of these issues are inept at handling these mammoth problems. 

Half of the population in Karachi and almost as many in Hyderabad lives in katchi abadis and this informal sector contributes to half of the industrial production either as vendors or as small enterprises. The squatter settlements have contributed greatly to overcrowding in the cities since they have developed without any planning causing a rise in overall urban pollution.  

Planned intervention is necessary for inducing sustainable development to check further impoverishment of resources and degradation of the environment to provide basic infrastructure facilities to the rural areas to alleviate poverty thereby curbing rural-urban migration. Resources of urban centres need to be conserved to restore the urban character which has been degraded over the course of time including a provision for clean-up activities, development of green areas and installation of a proper sewerage system. Legalizing of squatter settlements should be done only after re-planning and those that need to be demolished the government must provide the inhabitants with an alternative settlement scheme. Industries should be banned from operating in residential areas and the Nazims should be given the power to dislodge such units.

Regularization of squatter settlements and horizontal expansion of towns and cities has over-stretched the supply lines of water, power, wastewater and solid waste disposal and has added colossal transmission losses to WAPDA, KESC and similar government agencies. Vertical expansion, construction of multi-storied flats as well as the development of industrial complexes should only be allowed after a verification of the status of water and power available to the new development and after an impact assessment on the environment of the area by adding to its current load.
INTRODUCTION

Urbanization may be defined as a continuing increase in the number and size of both area and population of towns and cities where infrastructure for an improved quality of life is better organized compared with rural areas. Social and economic development has, since ancient times, been the driving force for urbanization. 

Plans for urbanization are introduced for the settlement of a large size of population engaged in development activities, to induce high density, to provide better quality of living and to restrain activities that may have negative impact on the physical and social environment. Urbanization must be planned and urban plans must be implemented to develop cities that are conducive to additional growth and are capable of fulfilling the needs of their inhabitants. Unfortunately, the case of Sindh has been racked with a lack of urban planning and lack of implementation of what little planning has been done. Five Plans were prepared for guiding the development activities in Karachi and 22 for other urban centres but these plans had no legal cover. Consequently the fear of legal redress, which is an integral part of any plan, was missing leading people to develop according to their own whim causing a degradation of the urban environment. 

The process of channelling development activities to provide a better quality of life to the urban population of Sindh goes back to times of Mohenjodaro civilization whose archaeological records reveal a well-conceived layout of housing with a system of brick covered drains. The remains of the cities of Al-Mansura, Al-Rore, Thatta and Hyderabad likewise bear witness to contribution of Muslim rulers of Sindh. Development of provincial, divisional, district and union council headquarters as well as cantonments were similarly part of the plans to provide nuclei for the British rule. These cities then formed the urban centres in the province of Sindh. An urban centre, according to the population census, is one which has a population of about 5,000 and has a governance system such as headquarter of a union council, in place.

Exploitation of natural resources to achieve economic growth was initiated during the development activities after World War II. This led to the development of commercial and industrial centres and set the pace for urbanization in the industrialized countries. This surge in economic growth was accompanied by an increase in civic amenities and hence an increase in the quality of life of the inhabitants of the city., socio-economic changes in the urban centres, and environmental problems, besides exposure of the urban people to a variety of undesirable incidence. Unfortunately these development activities to urbanize and provide a better quality of life to people led to the wasteful exploitation of natural resources of the earth leading to an overall degradation of the physical environment. 

Development activities accelerated the process of urbanization. The higher the yield of development processes, the better the quality of life and the higher the rate of urbanization or percentage of urban population. The present developed countries had less than 30 percent urban population during the first decade of the last century. This share indicated a threshold stage of development. An increase in share to over 45 percent during the 1950s suggested a high yield of benefit from and a take-off stage in development. The developed countries are highly industrialized and also largely urbanized. The percentage of urban population there is over 70 percent in most countries like Germany where the urban population is 86.2 percent. This shows that the growth of the economy fuelled by industrialization provided a better quality of life to a large section of population who in turn moved to the cities. 

Migration of about 600,000 refugees from India immediately after its partition initiated the process of urban expansion in terms of number and size of both area and population of towns and cities in Sindh. The number of refugees reached over 1.8 million during the following three years. This expansion was not part of development activities that gave rise to planned urbanization in the industrialized countries and consequently the urban centres of the province were unprepared and unable to handle this vast influx of people.

The urban character of a city encompasses a host of different aspects including transport services, recreational areas, level of congestion, pollution, conservation of old buildings and the level of civic amenities available to people. Urban centres also offer opportunities in the fields of manufacturing, trade, commerce, transport, and communication besides providing professional, personal, official and institutional services. These secondary, tertiary and quaternary activities promote the socio-economic development of urban areas. Cities must have the appropriate level of infrastructure to provide these services effectively to its inhabitants. It is for this reason that proper urban planning is so crucial to the success of any city but unfortunately this aspect has been entirely overlooked by the government of Sindh, a trend that started at the time of Partition and continues today.

Sindh did not have the infrastructure to absorb 1.8 million or 20% of the 9 million refugees who crossed the border during the early years of Pakistan(9), and to face the consequences of their migration. Urban expansion was thus forced on the province at the time of Partition. Rehabilitation of refugees had hardly been initiated when the process of industrialization was introduced and with it there was increase in port activity. Karachi alone offered the harbour facilities and besides being the capital of the country, it soon became the hub of industrial and commercial activities. By the mid-1950s Karachi was the centre of attraction in terms of economic opportunities for people from all over the country.

A number of ramifications of this rapid urbanization, even if they were anticipated, had to be disregarded since the country hardly had the resources to address them. The impact of unmitigated urban expansion surfaced immediately but there was no commitment to channel substantial funds into the city to address the inadequacies of urban life. Due to the lack of civic amenities, people are forced to deteriorate the environmental conditions of urban areas a process which is continuing to worsen the quality of life of the present and future generations of urban Sindh. Socio-economic and politico-cultural factors are always a constraint when planning to take measures to slow down the urbanization process. Migration into Sindh urban areas has two components: one was a politically induced mass migration due to cross-boundary development in South Asia and the other was due to the economic disparity between the urban and rural areas within the country. At present the burgeoning urban population growth rate is a consequence of these factors.

Growth of Population and Urban Centres in Sindh 

The population of the province grew from 4.84 million in 1941 to 6.048 million in 1951 and 8.367 million in 1961(1). The first decade after Partition was the period when there was an explosion of urban population in Sindh. The ecology of the province changed completely after 1947 as a result of sharing of limited resources of the province with one and a half times as many people as in 1941. The urban centres of the province carried a rural appearance since they were constrained to absorb about twice their population into their already impoverished infrastructure(2). There was an addition of about 5 million people during each decade thereafter. The population was 14.156 million in 1972, which increased to 19.029 million in 1981 and to 30.440 million in 1998(1). The population of Sindh saw an increase of 10,962,495 persons in the course of 18 years. The urban and rural population of each district of Sindh is shown in the Table in the Annexure.

The Devolution plan 2001 for local government has identified the local areas with unions within a taluka as the unit of governance at the grassroots level, while a whole number of contiguous Unions forms a town. Other units of the administrative set-up are the District and City Districts. Each union council is designed to have a population between 50,000 and 60,000 while that of each town council has to be within 0.5 million. According to the proposed delimitation, there are 163 urban councils, which in the existing set-up of the province are represented by four municipal corporations, 36 municipal committees and 123 town committees. There are therefore 163 urban governance systems and about as many urban centres. 

The urban population in Pakistan had grown at a rate of 4.57% between 1957 and 1981 and the rural population at a rate of 2.6%. The growth rate of population in Pakistan as a whole was 1.85% in 1941, which increased to 3.69% in 1972-73 and is said to have tapered off to 2.85% at present(2). These data put the rural-urban migration rate at over 600 persons per day and show that rural migration is mainly responsible for the growth of urban population. For Sindh, the addition of 5 million persons during each decade suggests an addition of over 1350 persons per day, which shows not only rural-urban but also urban-urban and inter-provincial migration.

In Sindh the migration was mostly towards four cities, i.e. Karachi, Hyderabad, Sukkur and Mirpurkhas where some infrastructure facilities were introduced for industrialization. To regulate the growth of cities and to balance the development activities, the Government put a ban on new industries and provided incentives to industrialists to make investments in less developed areas but had very little success in this scheme. The reason for this was mainly the lack of necessary industrial infrastructure in the alternative areas that were offered to industrialists. These centres included secondary or intermediate cities: Jacobabad, Shikarpur, Larkana, Khairpur, Nawabshah, Sangarh, Tando Adam, Mirpurkhas and Tando Allahyar. The Government, however, did not approve the plans to regulate the growth of towns and cities prepared by the Town Planning Department and did not provide the necessary resources or the legal cover for these activities. 

The people were anxious to improve the quality of life while the government had no resources to introduce development activities. Instead of waiting for the government to initiate action, they took advantage of its laissez faire attitude and decided to seek self-improvement activities to ameliorate the quality of their life. They resorted to migration to cities to improve their conditions regardless of the fact that in the cities they were forced into crowded squatter settlements without any basic amenities. Unfortunately, this fate was still better than in the rural sector since at least they were able to find jobs in the urban areas. This led to the creation of an informal sector for trade and industrial production. Apart from the continuing process of rural-urban migration in pursuit of employment, trade and advanced education, there was massive transfer of population during the 1977-1987 decade of the dacoits when a large segment of rural population of Sindh left its home for security reasons. This rapid influx of people into the urban areas over the course of the years has contributed to the worsening of the urban environment in terms of pollution, congestion and depletion and degradation of natural resources.

Urban Environment

The urban environment of Sindh could be described as a mix of the regulated and unregulated areas, with large concrete structures surrounded by katchi abadis. A majority of the old towns has a core area that houses the old bazaar, in certain cases known as the shahi bazaar. The approach to these marketplaces is impossible by a vehicle, yet large trucks do manage to get in. The housing units are mostly old structures with a makeshift provision for water supply, disposal of sewage as well as gas and electricity. A bus stand is invariably close to the marketplace and the traffic is unregulated despite the presence of traffic police, owing to a mix of fast and slow-moving vehicles. This causes serious congestion resulting in raising the level of air and noise pollution.

Outside the core areas the housing units in almost all urban areas of Sindh are permanent structures some of them constructed with the most modern material and design in the civil lines, cantonment boards, housing colonies and housing societies. These planned colonies are a sharp contrast to the rows and rows of unorganized structures scattered all over the cities which are the katchi abadis. The water supply system is from an irrigation canal and in some cases from the groundwater sources.  The wastewater is disposed of in a drainage canal or carried over to an open field. Small towns have no sewage disposal system and it is common to see ponds with algal growth immediately outside the limits of the town. The solid waste disposal system is equally bad and it is common to see plastic bags littered all over the city and heaps of garbage dumped at places other than the kachra kundi which is an area set apart for this purpose.

There has been no attempt at solving the civic, much less the environmental problems of the cities and towns and that is why an important city like Hyderabad is being called a dead city. The problems of Sukkur have recently been addressed, though not adequately, and it has also been given a dead city status. The status of Karachi is not much better. It should receive a water supply of over 600 MGD but receives less than 350; it generates over 250 MGD sewage but has the capacity to treat only 80 MGD. The untreated sewage mixed with industrial effluent, also untreated, is allowed to drain into the sea channel which houses the fish harbour and this generates over 6000 tons of solid waste but cannot lift more than a third of the total. The roads to the central districts are narrow and congested but have to bear the onslaught of about one million motorized vehicles besides the slow-moving vehicles, which create air pollution and a high level of noise pollution. 

Current Situation

The present situation is that the urban population in Pakistan is increasing at a rate of 4.2% per annum and its rural population has decreased from 71.7% in 1981 to 67.5% in 1998(2). The country has 23 cities with 0.2 million population. The province of Sindh has its urban population of 14.84 million dispersed over 163 urban centres, including 10 cantonments and its urban population is 48.9% compared with Punjab having 31.3%, Balochistan 23.3% and NWFP 16.9% urban populations of the total, respectively.(1,2,4) 

In Sindh the number of towns with less than 25,000 is 105, of those with more than 25,000 and less than 50,000 is 27 and those with more than 50,000 but less than 100,000 is 13, of those with a size more than 100,000 but less than 200,000 is 4. Larkana has a population of 0.27 million and Sukkur has a population of 0.447 million. Hyderabad became a one million population city by the 1998 census with a population of 1.16 million or 7.8% of the total urban population. The increase in population is not rapid in any of the cities or towns except Larkana, Sukkur and Karachi. Hyderabad has in fact experienced deceleration rather than acceleration in its rate of growth. 

Karachi has, due to its geographically favoured location as a seaport and the availability of infrastructure facilities, continued to exercise a strong pull force on the population of the lesser developed regions and has a population of 9.269 million or 63% of the total urban population of Sindh as per 1998 census(1,4). By unofficial estimates it has 13 million or 10% of the population of the country, about 25% of provincial urban population contributing to 20% of GDP, 45% of value-added, 40% of employment in large-scale manufacturing, 50% bank deposits, 25% of workers employed in large-scale manufacturing, and contributes 25% of federal revenues and 40% of provincial revenues. 
Sindh has, according to the above figures, the highest rate of urbanization in Pakistan. This has occurred due to over-exploitation of the scant resources. Its land resources have been degraded; its water resources have been depleted besides the serious issues of salinization and waterlogging the fertile soil. The mineral potential of Sindh has not been properly exploited while the infrastructure facilities at almost all the 163 urban centres, particularly the town and taluka level, are in a shambles. This is contributing to rural-urban migration to one of the four major cities of Karachi, Hyderabad, Sukkur and Mirpurkhas. People are not motivated to relocate to the nearest town because it provides them with no economic opportunities. 

The percentage increase in population during the 1981-98 inter-census period for Karachi was 77.97 percent, for Hyderabad was 54.38 percent and 72.25 percent for Sukkur. When compared with the provincial percentage increase of 57.61 percent, it is noted that both Sukkur and Karachi are offering the pull forces for rural-urban migration, and also that there is inter-city or urban-urban migration taking place from Hyderabad whose population has recorded lower growth than average. Karachi is however the preferred city because it provides the pull forces due to its ability to provide employment opportunities to people thus absorbing the influx. This is attributed to the presence of an informal sector as will be mentioned in a subsequent section(2). 

Environmental Degradation due to Land Use Changes 

Factors which have contributed to land use changes and impoverishment of resources thereby inducing environmental degradation include: loss of cultivable land due to the problems of waterlogging and salinity; fragmentation of landholdings; a process of continuing fractioning of mid-level holdings; loss of forest cover due to extensive deforestation; and an increase in the number of owners with small holdings. The degradation processes besides contributing to impoverishment of land resources has induced poverty among the small landowners who were forced to abandon their lands and migrate. Rural-urban, urban-urban and inter-provincial migration in pursuit of employment is thus continuing. Rural-urban migration has at times been aggravated like in 1977-1987 when robberies were commonplace and the rural population of Sindh was forced to leave its home for security reasons. There was also massive redistribution of population due to worsening of law and order situation in urban areas during the 1990s when a number of families returned to their original province. 

The census of migrant population in 1981 indicated that they represent 28.64 percent of the total population of Karachi. In 1998 this share had reduced to 19.58 percent. The census data indicate that the number of migrants in percentage terms from the NWFP and Punjab decreased but that from the other districts of Sindh increased substantially. This indicates an increase in social and economic mobility within Sindh and a growing inter-dependence between Karachi and its hinterland. The number of migrants from other countries has fallen from 46.59 percent of total migrants in 1981 to 27.6 percent in 1998. The number of literate migrants increased from 45.02 percent of total migrants in 1981 to 56.51 percent in 1998. 

The following sections describe the push forces that determine migratory practices of people in the province. The five districts are Badin, Dadu, Mirpurkhas, Tharparkar and Thatta and the constraining factors in these areas are land resources, water resources and infrastructure facilities such as housing units, roads, hospitals, freshwater and other amenities.

Land Resources 

The province of Sindh has an area of 14.09 million hectare (MHA), out of which 5.69 MHA is cultivated, 1.43 MHA is used in other purposes, 0.685 MHA is under forest cover and 6.27 MHA is not available for cultivation(6). Table 1 shows the land use for agricultural production. The province has a total farm area of 3.45 MHA, which is covered by 801,983 farms, out of which 801,967 farms have an average farm size of 4.25 hectares (ha), and constitute private farms.  The number and area of farms by size and of cultivated area is given in Table 2, which also shows the farm area by tenure and size of farm in Sindh in 1980 and 1990.  Land utilization in terms of proportion of cultivated area per farm in the five districts including Mirpurkhas, Dadu, Badin, Thatta and Umerkot, which form underdeveloped areas decreases as the farm area increases from the average holding area of 3 to 5 ha to large holdings of 60 ha and over(7). 

Many farms in this area are fragmented landholdings. There are 298,544 farms out of 801,967 or 37.2 percent are fragmented into an average of 2.7 fragments. The largest number of fragments is noted among the 2 to 10 ha farms(7). According to Table 3 there is a continuing fractioning of mid-level holdings and more owners with small holdings.  

The 18 percent uncultivated farm area in Sindh shown in Table 1 comprises a 92 percent share of cultivated waste and 8 percent uncultivated land which includes 27,277 ha of forest area or a share of 4.4 percent in uncultivated area.  The wasted land includes 302,398 ha or 87 percent of the provincial farm area, waterlogged and salinized soil while the unculturable farm area includes 0.8 percent of the provincial forest cover. The degradation of land is more at the plain where the slope is less than the overall gentle slope of more than one foot to a mile to less than one foot to a mile. The latter incline is a characteristic feature of the rivers when they enter their delta stage. The composition of the soil also changes at this stage; it has more clay and silt than sand. The soil of the plains in Sindh is consequently less porous and permeable to water than in higher plains in the Punjab. This is a condition that provides poor drainage to the soil. Adequate mitigation measures in the form of a drainage system to restrict the movement of groundwater to the root zone, must be adopted if the land is to make efficient use of irrigation water. The fields in the irrigated areas have not been provided with an adequate drainage system, on the contrary the fields are pounded for irrigation and water is allowed to stand on the field for several days at each watering stage. This is particularly the practice for cropping rice and sugarcane. It is the rice growing areas, which have been particularly impacted by the irrigation system(2,7).

The culturable area under cultivation and unculturable farm area for Sindh shown in Table 1 vary in the five underdeveloped districts according the size of development. The unculturable land that has been lost to waterlogging and/or salinity ranges between 17 percent and 21 percent in the five districts (7). 

The above data show that major alterations have occurred in the ecology of the underdeveloped districts. Badin and Thatta are both faced with a serious threat of waterlogging and salinity while deforestation has been widespread in these areas. Judging from land resources and their utilization for raising crops, it can be assumed that conditions are not conducive to development of pull forces that could retain the rural population within the district. The conditions are certainly ideal for push forces that induce migration from the rural areas(2).

Infrastructure Facilities 

The facilities necessary for improvement of the quality of life are, with minor exceptions, limited throughout the province of Sindh. The total number of households in the province as of 1998 is 5.022 million, out of which 2.85 million or 56.7 percent are in the rural areas while the remaining households are in the urban areas. As a result of low urbanization the share of urban households is much smaller in the underdeveloped districts, where it ranges from 9.5 percent in Umerkot, 14 percent in Badin to 19.5 percent in Thatta. In large urban centres the number of units is much larger. In Karachi for example, the number of housing units has increased from 1.078 million in 1986 to an estimated 1.457 million units in 1998. It needs an estimated 2.5 million housing units at the rate of 80,000 units per year but has been provided at a rate of only about 27,000 units and that too erratically.

The following Table shows the utility services provided to urban households in Sindh. Sixty five percent of the housing units are owner occupied. According to the Housing Survey 1998, rental housing has increased from 26.40 percent to 32.48 percent and the number of one-room houses has decreased from 44.94 percent to 30.09 percent of the total while the number of three-room houses has increased from 13.96 percent to 21.12 percent, respectively. Likewise the number of homes with reinforced concrete roofs has increased from 42.54 percent to 56.04 percent during the housing inter-census period. The number of houses with electricity connections has increased from 65.78 percent in 1980 to 93.79 percent in 1998 and the number of homes with piped water connections has increased from 44.45 to 74.38 percent during the same period. Eighty seven percent of housing units have access to water inside the home of which 80 percent of these have access to piped water supply while 16 percent depend on hand pumps.  

	HOUSING

	HOUSING FACILITY, 1998
	URBAN 
	RURAL 

	
	In“000”         
	              % 
	In “000”       
	         % 

	TOTAL 
	2,171 
	100.00 
	2,851 
	      100.00 

	         OWNED 
	1,410 
	64.95 
	2,452                       
	86.01 

	         RENTED 
	569 
	26.21 
	44 
	1.54 

	         RENT FREE 
	192 
	8.84 
	355 
	12.45 

	                           HOUSING UNITS BY SOURCE OF LIGHTING 

	TOTAL 
	2,171 
	100.00 
	2,851 
	100.00 

	        ELECTRICITY 
	2,019 
	93.00 
	1,500 
	52.61 

	        KEROSENE OIL 
	112 
	5.16 
	1,284 
	45.04 

	        OTHERS 
	40 
	1.84 
	67 
	2.35 

	                          HOUSING UNITS BY SOURCE OF DRINKING WATER 

	INSIDE HOUSING UNIT 
	    1,839 
	100.00 
	1,619 
	100.00 

	        PIPED WATER 
	1,481 
	80.53 
	386 
	23.84 

	        HANDPUMP 
	312 
	16.97 
	1,159 
	71.59 

	        WELL 
	46 
	2.50 
	74 
	4.57 

	OUTSIDE HOUSING UNIT 
	        332 
	100.00 
	1,232 
	100.00 

	        PIPED WATER 
	134 
	40.36   
	94 
	7.63 

	        HANDPUMP 
	33 
	9.94 
	330 
	26.78 

	        WELL 
	18 
	5.42 
	290 
	23.54 

	        POND 
	7 
	2.11 
	151 
	12.26 

	        RIVER / STREAM 
	140 
	42.17 
	367 
	29.79 


Source: Sindh Bureau of Statistics

The water supply and sanitation facilities are available to urban areas in Sindh but are limited to those which are near the irrigation canal network. The cultivated area of 5.69 MHA out of the total of 14.09 Mha is the only one that has freshwater available to it. The area comprising 1.43 MHA as culturable wasteland, including 0.685 MHA under forest cover and 0.302 MHA that has been lost to waterlogging and salinity and 6.27 MHA, which is not available for cultivation, do not have freshwater available to support human settlement. This is a situation that prevails in districts that have major areas under barani or rainfed cultivation(7) and are facing drought conditions for the last four years.

Almost all the urban centres in Sindh are faced with a deficient supply of freshwater and that includes the cities and towns located near the river Indus. Accessibility to freshwater is even in that case limited to perennial canals. Safe drinking water is a precious commodity and sanitation facility is a luxury that is hard to find in the rural towns and katchi abadis. Large areas of the under-developed districts are not cultivated and are un-irrigated and they constitute the segments that have limited availability of freshwater, if at all(7). The cities, towns and a few talukas are the only ones, which have access to freshwater. This water scarcity persists all over the province and includes Karachi the largest city where the net availability is only 350 million gallons daily, MGD as against the requirement of 600 MGD.

Safe disposal of sewage is a problem faced by all the urban centres of the province and they include Karachi, Hyderabad, Sukkur and Mirpurkhas. The sewage treatment facility is non-existent almost all over and is too inadequate in Karachi where it is limited to only 80MGD as against a requirement of 250 MGD. The sewage is still being disposed of the urban centres with a population of 5,000 to 25,000 by sanitary workers and the liquid effluent is being discharged into and carried by open drains to open fields where it forms a cesspool. The open drains get choked every once in a while by plastic bags and create a dangerous environmental condition for people living in the area.

The total length of roads in Sindh as of 2001 is only 25,650 km, which suggests that the road density is a mere 0.18 km/km2. This is too inadequate to meet the transportation needs of the farms in order to have a market linkage for the growth of secondary cities of the province. The share of high type in the total road length is 84.9 percent and varies with the extent of development in each district from 70 percent to 90 percent(7). 

	TRANSPORT, COMMUNICATION, ELECTRICITY & MINING

	TRANSPORT 

	TYPE OF VEHICLES “ON ROAD” (In Nos.) 
	1999-2000 (P) 
	2000-2001(E) 

	    TOTAL 
	967,619 
	1,011,230 

	     MOTOR CARS, JEEPS & WAGONS 
	346,728 
	359,347 

	     MOTOR CYCLES 
	440,985 
	463,552 

	     TAXIES 
	32,075 
	33,077 

	     MOTOR RICKSHAWS 
	25,780 
	27,719 

	     BUSES/MINI BUSES 
	11,513 
	11,970 

	     TRUCKS 
	12,321 
	12,856 

	     TRACTORS 
	42,783 
	45,047 

	     PICKUPS, D.VANS & OTHERS 
	55,434 
	57,662 

	ROAD KILO METRES (In Kms.) 
	1999-2000 
	2000-2001 

	     PUCCA     (High Type) 
	20,964 
	   21,786 

	     KATCHA  (Low Type) 
	4,051 
	3,864 

	TELE-COMMUNICATION SERVICES (P) 
	
	

	     POST OFFICES 
	1,799 
	1,761 

	     TELEVISION SETS 
	957,408 
	1,039,888 (E) 

	ELECTRICITY GENERATED (In Mn. KWH) 
	20,251 
	       17,756 




Source: Sindh Bureau of Statistics

The number of vehicles on the road in the province as of 2000-2001 was 1.011 million. The majority in the vehicle population comprises of motorcycles followed by cars, jeeps, wagons and tractors as shown in the following Table. The data does not convey the exact numbers of vehicles on the road since many are registered outside the province. They do, however, suggest that very few people own cars, jeeps & station wagons and people in the middle class who have sought to improve their quality of life through purchasing  motorcycles(2,7).   

Natural gas supply for use as fuel is available to only 0.25 million households while the remaining 5 million consumer households have to use kerosene oil or firewood for cooking their food. Forests yielding firewood have 0.216 MHA and 0.422 MHA respectively under forest cover in Dadu and Thatta. Mangrove forests in the coastal area of Thatta district and the forest area of Dadu are the main source of this firewood and it is for this purpose that they have been extensively degraded. The indoor pollution due to cooking with firewood has not been estimated but it is reported to be high since the stoves in use are not fuel-efficient(7).

The source of energy in regard to the demand for electricity is similarly deficient. Electricity is provided to only 1.6 million consumer households out of a total of 5.2 million. There are 1.01 million of consumer households are in Karachi while only 0.6 million are in the urban and rural areas of Sindh(7). 

The above description of the environment of the urban centres of the province shows deficiency all over, in land resources, water resources and infrastructure facilities. It further indicates that while the population of Sindh has grown by 4.5 times in 60 years, economic development has not been able to keep pace with it and serious imbalances have been created between the availability of resources and demand in every sphere of activity. Critical limits to the availability of land and water resources already appear to have been reached. The total farm area decreased from 4 MHA in 1960 to 3.5 MHA in 1990 while the number of farms or their fragmentation increased from 0.694 million to 0.802 million in 1990.  The increase in area is due to reduced availability of water and loss of cultivable land. The number of owner farms increased while that of the tenant farms decreased substantially. This suggests among other things that the owners have been mechanizing their farms and have taken over from the haris thus, marginalizing their role as farm workers. The impact of the impoverishment of resources of the province is on the living condition of the rural population which is forced to migrate. 

The above data on land and water resources and on infrastructure facilities also indicate a large gap between what is available to the farmer and what can be meaningful for profitable farming.  Sixty percent of the cultivated area is not in a position to respond to the processes of improvement through mechanization. The farms that have resorted to mechanization are relatively few in Sindh and include only the large farm owners. Similar imbalances have been created in other spheres of activity. The dwelling units and infrastructure facilities such as water supply and sanitation, roads, transportation, have continued to remain inadequate for providing service to a reasonable segment of population. This is the reason for the forced urbanization of the province of Sindh.  

A low rate of urbanization, less than 30 percent, is a characteristic feature of underdevelopment and of a dysfunctional urban environment.(2,10) Developing economies are now seeking rapid economic growth. The associated rapid urbanization that is now under way there, is concentrating population in their cities at a rate of 3.5% per year, as opposed to less than one percent in the more developed regions. Cities are reaching unprecedented sizes e.g. Tokyo, 27 million, Sao Paulo 16.4, Bombay 15 and Karachi 12 million, and are placing enormous strains on the institutional and natural resources that support them. As recently as 1975, just over a third of the people the world over lived in urban areas. By 2025, the proportion will rise to almost two thirds and the urban environment will become more impoverished if efforts are not under-way to deal with these increases in the proper manner.(11) 

__________________

BOX_____________________________________________________

Taking the example of Larkana and comparing it with that of  any other  town in the District, it may be observed from the  various reports  appearing  in  Sindh Tribune(12) that while  all  the  basic facilities  are available in the city of Larkana, the  commercial town of Gerelo has no link roads to connect it with the  suburban villages where 12 rice mills of this rice-growing area are locat​ed. The only road connecting Gerelo with Larkana is in a shambles. The Tharech Bridge has outlived its age and is about to collapse. It needs to be rebuilt and widened.

The only girl’s secondary school is without a compound wall and the police station is located just adjacent to it.  Unsanitary conditions have reached great heights with garbage being dumped even inside the Town Committee building. The basic health unit is without an am​bulance; the stock of medicine is exhausted and not replaced; and the medical staff strength is severely short-staffed according to the requirements of the hospital. The transport problem is aggravated by the monopoly enjoyed by the present operators who neither allow any other bus to operate, lest there is competition in service and charges, nor do they improve the dilapidated system. They increase charges as and when they deem fit.  The town is above all faced with the drug menace. The narcotics dealers sell heroin and opium openly and it has been reported to Sindh Tribune that the drug mafia is patron​ized by the police and the influential persons of Gerolo.

 
What has been stated about Gerolo, genuinely reflects the condition of other rural towns. The  people  in the far flung rural areas such as Darro, are in greater  economic stress  due  to  the indifferent attitude of  the  officials  and callous  attitude of the traders who are fleecing the  masses  by charging  them  inflated prices of consumer  goods  and  creating artificial shortages of everything.
______________
The inadequacy in providing the benefit of development processes to the common man is reflected in the level of urbanization in Sindh.  The ratio of urban: rural population in the province is 49:51.  Since a share of 30 percent urban population in the total suggests a threshold stage of development and of over 45 percent suggests a take-off stage, the ratio for Sindh might suggest that the province is at an advanced stage of development.  This, however, is not the case.  The ratio is skewed by the growth of Karachi into a megalopolis and by Hyderabad, which has a population of one million. The population of Karachi, Hyderabad and Sukkur put together makes up for 73 percent of the urban population of Sindh. Moreover, Karachi is the primary city of the country and the main centre of commercial and industrial activity. It has a population that is twice as much as that of the rest of the urban population of Sindh. The rate of growth of urban population of the province was 3.44 percent in 1998, which is the same as the national average of 3.45 percent, while that of the rural population was 2.09 percent.  The latter rate is lower than the national average of 2.24 percent. The change in the proportion of rural population in the 1981-1998 inter-census period was 9.9 percent while a corresponding change in urban population was +12.9 percent.(5)  This suggests that the rural-urban migration, the pace of which had been set in the 1960s has not slowed down. 

The underdeveloped status of the province is reflected by the ratio of urban to rural population of the different underdeveloped districts of Sindh, e.g. Mirpurkhas, Dadu, Badin, Thatta, and Umerkot. The ratio of urban to rural population of only Mirpurkhas district suggests that it is at the threshold stage of development. This again is skewed due to the status of Mirpurkhas being the fourth largest city of the province. The rest of the district does bear the look of underdevelopment all over.  The ratio of urban: rural population in the districts of Dadu 21.2:78.8, Badin 16.6:83.4, Thatta 11.2:88.8 and Umerkot 16.7:83.3 suggest that their status of development is far below the threshold stage. This is indeed the case as is evidenced by the land utilization pattern, type of dwelling units and availability of infrastructure facilities such as water supply and sanitation, roads and transportation. As expected the infrastructure facilities that upgrade the quality of life of the people of the area concerned are all highly deficient. The micro-environment of the living area and the macro-environment of the villages, union councils and the districts as a whole bear a rural character and the status of degraded land. 

The above analysis suggests, among other things that urbanization in Sindh is due to a rush of population. The continuing increase in the number and size of both area and population of towns and cities is not necessarily a driving force for social and economic development and can many times even hinder progress. Accordingly, because of its unplanned character, accompanied by impoverishment of resources, urbanization and urban expansion cannot be considered beneficial to the development process of the province of Sindh.

Water Resources

The main source of water for the urban centres of Sindh is irrigation water which is harnessed from surface run-off, river flow through the river Indus and groundwater sources. Different modes of irrigation and the area covered by each system are listed in Table 7. Surface run-off is diverted and stored in tanks or bandats, which serve the suburban area of a few towns and cities located in the arid lands like Kathore in the outskirts of Karachi. Springs and rodkohi system are a source of water in a few places but they do not constitute a major source. Hand pumps and wells are a source of supply inside homes for 17 percent and 2.5 percent of households, respectively. Tube wells provide service to 1.5 percent of the cultivated land and some of them are used for urban water supply schemes as well. It may be mentioned here that water from 44 percent of tube wells is saline and non-potable while the remaining is freshwater.

The major source of urban water supply is the river Indus, which feeds the irrigation system. Table 8 shows the status of water availability i.e. perennial or non-perennial. Perennial canals are a dependable source of freshwater and likewise non-perennial canals are more unstable sources of water. It may be seen that while the perennial availability is only 62 percent in the province, it is restricted to only 19 percent in Thatta. A large area of Dadu and the former Tharparkar district is, as shown in Table 8, not irrigated but whatever is irrigated has a perennial supply of 64 percent and 86 percent, respectively. Table 9 also shows that a larger number of farms having an area of 2 to 10 ha are also not irrigated. This is largely because the two districts have major areas under barani cultivation.(7) Water availability to the urban areas of these districts from the irrigation system, as a natural corollary remains uncertain and they are the worst sufferers in case of drought. 

Karachi receives its water from the Kalri-Baghar Feeder, which takes off from the Kotri Barrage and supplies irrigation water to vast areas along the right bank of the Indus. The total receipt of about 450 MGD in Karachi and the industries officially share some 70 MGD. Many of the industries e.g. the tanneries use groundwater as their bulk source of process water and in the literal sense use recycled water. 

Quality of Water 

Extensive degradation of the environment has occurred in the province of Sindh due to salinity arising from the salt content of water which ranges from 0.4 to 0.45 ton salt for each hectare foot of water used in the fields; the 47 MAF water diverted into the irrigated fields thus adds about 18 tons salts each year(2). This water needs adequate drainage alongside the conveyance system to remove the accumulation of salts. Increase in soil salinity is the main reason for abandoning land in the Left Bank Outfall Drainage, LBOD area. In Mirpurkhas district the land under LBOD was affected to the extent that 24 percent of the area was rendered useless forcing farmers to abandon their lands when the water table came to within 2 feet of the surface. This according to the Baseline Report of the LBOD, occurs in seepage zones of major canals or in low lying areas. Salinization did not cause abandonment but it induced intensification of farming which led to abandonment when the water was in short supply. The Baseline Report while recording abandonment of 33 percent of land by 1988 leads to the earlier conclusion that conditions were conducive to the development of push forces which led to rural-urban migration(8).

The groundwater used as the source of water supply in urban areas is invariably contaminated with salts drained from the drainage basin, in addition to sewage, industrial effluent and residues of fertilizer and pesticides discharged by the wastewater disposal systems. Farms using fertilizers are 73 percent of the total in Sindh, while 23 percent of the farm area is provided with pesticide cover. For areas in the underdeveloped districts, the use of pesticides is from 1 to 3% of farm area(7). The irrigation drainage channels carry the toxic materials including pesticides and fertilizer residues drained from the fields. Since LBOD and RBOD have not been effective in discharging the drainage effluent into the sea, the toxic effluent has been accumulating in the soil and moving slowly into the groundwater sources. 

The degradation process is escalating due to reduction of share of Sindh in irrigation water, which has been cut down by 6 percent in the kharif season and 17 percent in rabi season in 1999-2000; by 25 percent and 43 percent, respectively in 2000-2001, and by 28 percent and 54 percent respectively in the current fiscal year 2001-2002. Water shortages have forced a rotation system in canal supplies to the fields. It is understood that if the 1991 water accord is compromised, water shortages will hit the urban areas, which include the industrial estates, forcing closure of industries and disrupting the supply of drinking water to households. Reduced water flows from these sources have already caused seawater intrusion to over 1.2 million acres of the once fertile Indus Delta causing the local population to leave the area to find new shelters. Ghorabari, Shah Bunder, Keti Bunder, Mirpur Sakro and Jaati were the thriving urban centres of the past but they are now deserted and uninhabitable due to these problems. 

Drainage and Disposal of Effluent

Wastewater discharged by households usually contains sewage while industrial wastewater contains the harmful mix of hazardous materials such as heavy metals, synthetic organic compounds, pesticides, petroleum products and sewage organisms, including bacteria and fungi. Municipal and industrial effluent in Sindh is invariably mixed when discharged into the nearest drainage canal, depression, water channel, the river or the sea. The wastewater from Sukkur is discharged directly into the river Indus, that from Hyderabad is discharged into the Phuleli canal and that from Kotri is discharged into the Kalri Baghar canal that brings water to Karachi.

Sewage collection and disposal services are available in Sindh to only a total population of approximately 3 million or 28 percent of the total population. An ineffective service is available to 25 percent of inhabitants whereas a local collection and disposal service, including the one through septic tanks, is available to 3 percent of people. This leaves 44 percent of the population without any waste collection and disposal service at all forcing them to fend for themselves usually at great cost to the local environment. The unserviced population includes residents of katchi abadis, the indus​trial areas as well as the informal manufacturing sector located in the residential areas, commercial areas and katchi abadis all over the city. Industrial units in these areas discharge their wastewater mixed with sewage into the nearest channel, stream or into the Lyari or Malir River which thus convey the heavy load of sewage and indus​trial pollutants into the sea. However, a major part of wastewater discharged into Malir and at a few places in Lyari, is intercepted and used for irrigating the land in the river bed and the adjacent areas.

There is a provision for the treatment of only 80 MGD out of the over 250 MGD of sewage from municipalities and effluent from the industries generated in Karachi. The remaining 170 MGD is discharged as a raw mix of sewage and industrial waste into the two main streams in Lyari and Malir. These two streams were dry nallahs in the past but have perennial flow due to discharge of the effluent mix. The two streams discharge into the sea; the Lyari into the Manora Channel and Malir into Phittee Creek. The seawater in Manora channel as well as Phittee Creek is highly contaminated and this has resulted in the loss of biodiversity in the aquatic life in the concerned coastal areas.

It is estimated that water-borne pollution generated by different areas of activity are: Household 151 tons BOD/day or 12.24 percent; Industries 1046 tons BOD/day or 84.51 percent; Agriculture 40 tons BOD/day or 3.21 percent and Utilities 0.5 ton BOD/day or 0.04 percent. It is quite apparent from these figures that the industries are the major polluters and they are responsible for the discharge of over half a million tons BOD per year. These industries were required to effect primary treatment to their effluent before discharging it outside their factories but this is not practiced and the sewerage network laid down for the purpose in the SITE area at Manghopir road has remained idle since its inception in the mid-fifties.

The Bolini Plants installed for the treatment of domestic sewage in 1966, have the provision for screening, grit removal, sedimen​tation, biological filtration, final clarification and sludge digestion. Their efficiency ranges between 40 and 60 percent, even when they were initially installed. This method has been reduced just to treat​ment of a primary nature and both of these plants are allow​ing most of the sewage to flow in the raw state.

There are several constraints which have reduced the efficiency of the treatment plants. The sewage, for example contains more oils and greases than the sedimentation and clarification units can cater to. This is because Pakistani dishes contain a lot more oils and fats than the ones in the countries where the plants were manufactured. Furthermore the automobile workshops located in city centres freely discharge their oily wastes into the sewerage network. Another constraint is that the sediment load carries fine sand particles which are prevented from settling by the thick, emulsified sludge. The presence of fine sand and clay is due to the dumping of solid wastes, street sweepings, agricultural and livestock washings into sewerage lines and the use of soil as scrubber material for washing utensils.

The sludge from the clarifiers yields bio-gas or methane on digestion. There was a provision for the collection of the gas in the plant and also of a generator to use the gas for generating power but the units were never used for the said purpose. The undigested sludge is taken to drying beds. The semi-dried cakes are then mixed with silt and are available as manure. It may be pointed out here that the manure so obtained is in fact undigest​ed sewage sludge. As such it contains all the known bacteria, pathogenic or otherwise and also the hazardous materials that may be highly toxic to the plants in the farms or kitchen gardens, where leaching can percolate deep down and contaminate groundwater reserves.

Solid Waste Disposal

Management of municipal solid waste (MSW) disposal in all the urban centres of Sindh comprise dumping the garbage at a kachra kundi from where it is taken by trucks and dumpers and hauled to distant sites, in the case of Karachi to Hub Chowki, Surjani Town and other sites and dumped. The solid waste contains vegetable matter, animal manure, kitchen waste, household garbage, lawn and yard trimmings, plastic bags, waste paper, packing material including the plastic coated material, metallic pieces, broken porcelain, bone pieces and other organic refuse. In small towns it also contains night soil. According to estimates, over 44,500 tons of leftover bread, 41,000 tons of bones, 20,000 tons of glass pieces, 3,300 tons of different metals, 245,000 tons of paper, 116,500 tons of plastic, 23,000 tons of leftover clothes, 1,600 tons of wood and more than 100,000 tons of wet garbage is produced annually by the citizens and different industries in Karachi. About 20% of the garbage is recycled at source or on its way to kachra kundi or at the kachra kundi and about 1% at the dumping site by over 50,000 scavengers, who are mostly Afghanis. The rest of the material is burnt in the open air. 

All municipalities, which resort to this type of dumping, are deficient in a sufficient transportation fleet and are able to transfer only half of what is generated by them. In the case of Karachi about 2000 tons out of the 6000 tons is transported while the rest is burnt at the kachra kundi. The disposal of MSW disposal continues mismanaged because owning and maintenance of a fleet of vehicles is capital intensive and the local governments are not sufficiently efficient to manage it.

In the small towns also only about 30 to 40 percent of solid waste is lifted from the central area. Out of this about 50 to 70 percent is transported to a dumping site. Most of the solid waste consists of vegetable matter, animal manure, garbage, lawn and yard trimmings, night soil and other organic refuse. The sanitary staff collects garbage from the city streets but then dumps it in the open instead of at the designated places. The Karachi Metropolitan Corporation transports the municipal solid waste to two partly developed landfill sites at
 Deh Jam Chakro (near Surjani Town) and Deh Gond Pass, near Hub River Road, each having an area of 500 acres. 

Hospital hazardous waste is disposed of by KMC by collecting it from 100 hospitals, clinics, laboratories and such institutions. For this purpose it has provided 6 vehicles for collection of hospital waste and installed two incinerator plants at Mewashah in 1999. Their lower chamber has a temperature of 800oC while the upper chamber has a temperature of 1200oC. The two incinerators have a capacity to handle 1000 kg of hospital waste per hour. 

Solid waste management is a local government affair in Sindh. It is overseen by a department, which has not broken off from the traditional system and continues to dispose of the garbage to destined points. The department has a fixed budget to hire the services of an army of sweepers and has vehicles whose number is not proportionate to the size of garbage to be handled. The departments are aware that the quality and quantity of the garbage has changed with time but they have no means to deal with the changed situation and to change the delivery system. 

The department has work charged employees, water sprinklers, sanitary drivers, sanitary inspectors or supervisors, but sanitary conditions are still deplorable despite the army of workers. The work charge staff list prepared each month is generally reported to be fabricated. These alleged sanitary workers are part-time employees but only appear to draw their salary or when a dignitary happens to be visiting the city area. There are green belts in almost all urban centres but a large portion of such space or in some cases the entire space has been converted by the sanitary staff into garbage dumps. 

The main MSW management practices which include source reduction, recycling, composting, and combusting, besides land filling are effective in preventing or diverting materials from the waste stream and each one is being practiced in such a haphazard manner that is characteristic of the overall casual attitude in regards to this field. Waste minimization has many environmental benefits in for example, preventing emissions of many greenhouse gases, reducing pollutants, saving energy, conserving resources, and reducing the need for new landfills and combustors besides reducing the volume of MSW. These issues have hardly been considered in the MSW management practices in Sindh.

Several methods for MSW disposal were adopted in the past but they could not continue for practical reasons that had nothing to do with technical aspects. The first garbage-based compost fertilizer plant was located in North Karachi near the place where Karachi burns its garbage. It had a total capacity to produce 148,000 tons of garbage annually and was based on the assumption that its daily requirement of 1100 tons would be met from the 4000 to 5000 tons of garbage that was being generated at that time in Karachi. The supply of sewage sludge as well as garbage was erratic to start with since the KMC staff responsible for lifting the garbage was not supportive of it being lifted by any agency other than them. The main components of the composting plant were garbage and sewage sludge both and they were controlled by the KMC and its staff. The staff resorted to burning the garbage rather than transporting it to the factory gate. They misused vehicles and misappropriated the fuel. The plant staff finally conceded to the lifting of a limited amount of garbage from the locality in its adjoining area. The supply remained erratic however and did not remain cost effective; the plant had to be shut down after only one and half years of its having started operation.

The waste management methods with the incorporation of some grassroots technologies have not been successful since the plant did not get a chance to achieve a level of sustainable production. There is great potential for the compost produced since it has the capacity to introduce green belts in a city like Karachi, which according to the feasibility report prepared for financing the project, can consume 75,000 tons of waste whereas for Sindh province there is a demand of 600,000 tons.

Faced with acute problems of dumping at site, the defunct KMC switched over to the concept of running a garbage train from Wazir Mansion station to a 3,500 acre landfill site 35 km away at Dhabeji, using the idle capacity of the railways. The garbage train had about 75 wagons and had a capacity to carry 1,600 tons of garbage per trip. The system, however, had not gone through the basics and failed at the collection and transfer stages of garbage disposal. The train ran only two times and never could carry more than 1,000 tons garbage. 

The garbage train had dumped the MSW in Arore ji Buthi comprising 15 villages, all of them ancient. The impact of dumping at the site was not assessed and it was found that seepage from the heaps of garbage dumped at the site after the rains was contaminating the groundwater and crops besides the water supply lines to Karachi.

The scheme had to face several hurdles and ultimately came to a halt since the system had entailed a loss of Rs. 0.9 million. KMC attributed the failure to Pakistan Railways who defaulted in providing the required number of wagons to the contractor during idle time. Some experts in KMC attributed this to the transportation of non-compacted garbage but the reasons for failure were never critically examined. 

Vehicular Traffic 

Traffic volume has grown tremendously during the last 55 years and so has the level of air pollution on the main roads of Karachi and other urban centres. The vehicular traffic of Karachi has increased by a factor of 32 in 40 years, from only 20,000 vehicles on the road in 1948-49 to 646,582 vehicles in 1988-89. There may be close to a million vehicles in operation on the city streets of Karachi during the daytime. Interestingly this amounts to the same number of vehicles as in the whole of the province.
The natural consequence of the increase in vehicle population is congestion and an increase in the level of air and noise pollution. A survey carried out in 1994 showed that the number of vehicles passing through the intersection at Tibet Centre had increased from 3,000-4,000 per hour in 1983 to 14,000-16,000 per hour during daytime in early 1994. At Old Numaish and Liaqatabad the number was between 18,000 and 20,000 vehicles every hour during day time. This only shows that the travel time has considerably increased for going through the downtown areas. To add to the congestion is the mismanagement of the traffic; there is no check on the parking of vehicles on the narrow roads.

The road environment has degraded considerably during the last three decades owing to operation of vehicles that are not in proper working order and in turn cause damage to the already dilapidated state of the roads. The vehicles that constitute the fleet system are the buses, minibuses, trucks, tankers and trailers and are travelling hazards on roads and end up causing serious and fatal accidents. 

Air Pollution 

Serious environmental problems have been created in the form of air pollution by the transportation sector in the central districts of the urban centres of the province. The various modes of transport which include the cars, motorcycles, buses, minibuses, trucks and trailers, are the single largest source of urban smog and greenhouse gases that are creating global climatic change. The automobiles are fuelled by expensive petroleum products. The road network and parking space required by each automobile has forced the pavement of an otherwise precious green space that could have had the potential to be used as farmland. 

Each automobile that is driven on the road emits toxic exhaust gases, synthetic rubber tyre dust, oil drippings and ozone-depleting refrigerants that emit from car air conditioners. The greenhouse gases emitted by the automobiles range from 14 percent of the total CO2 emission, 50 to 60 percent of the CO, hydrocarbon and lead emissions, 30 percent of the Nitrogen Oxides, 10 to 20 percent of the suspended particulates, SPM and 25 percent of the refrigerants still contain CFCs but in lower quantities.

The transportation sector is a major consumer of petroleum products. Currently, diesel accounts for 72 percent and gasoline for 28 percent of the transportation sector energy requirement. Gasoline is used mainly by private automobiles, which account for about 40 percent of the demand, followed by 17 percent by motorcycles and 13 percent by taxis. Sixty percent of demand for diesel is due to its usage by trucks, 27 percent by buses, 11 percent by passenger wagons, and 3 percent by other light freight vehicles. 

Air pollution in the road environment of the central business districts of Karachi was, according to the 1994 survey, related mainly to vehicular traffic. Pollutant concentration was high but limited to the microenvironment of traffic congestion points in the city. The ambient air quality data pertaining to concentration of CO indicate that the level of this pollutant is strongly correlated with the number of vehicles on road at the particular point of time. 

An estimate of pollution generated by motor vehicles can be obtained from the total consumption of petroleum products. The volume of petrol and diesel used in Karachi in 1988-89 was 208,000 metric tons and 425,000 metric tons, respectively. The amount of petroleum oil and oil products consumed in 1992-93 increased by a factor of 2.5 to a total of 1.637 MT. The emission of pollutants by petrol calculated from factors used by WHO suggest that the use of petrol in the road transportation sector was 25,860 tons CO; 9,112 tons hydrocarbons; 5,360 tons nitrogen oxides; 415.4 tons sulphur dioxide; 375 tons aldehydes and organic acids; 536 tons suspended particulates and 161 tons lead in 1992-93. The use of diesel oil generated 3,321 tons CO, 7,380 tons hydrocarbons, 12,177 tons nitrogen oxides 2,214 tons sulphur dioxide, 2,251 tons aldehydes and organic acids and 5,914 tons suspended particulates in 1992-93. The level of sulphur dioxide emitted by locally produced diesel oil is expected to be higher than calculated since it has a sulphur content of approximately 1 percent while that in the imported diesel oil is 0.6 to 0.7 percent. Since almost 20 to 25 percent of the vehicles operate on MA Jinnah Road it would be reasonable to assume that the pollutants emitted/deposited would also be around 20 to 25 percent of the total amount of pollution in the city.

Noise Pollution 

Noise pollution is a problem that has emerged as a result of operation of faulty vehicles on the road. New vehicles are not as noisy as vehicles that are 3 years old. Motorcycles and rickshaws are, however, very noisy even when they are new. Those rickshaws with silencers are ironically still very noisy. The noise in the urban centres all over Sindh is not due to the background noise but is due to peak noise emitted by blowing of horns, particularly the fancy horns. They raise the average background noise level to above 80 dB(A) whereas the acceptable value is 55 dB(A). 

The noise level at a distance of 15 to 20 feet from the source is reduced to a level of 70 to 75 dB(A) at the buildings located at traffic congestion points. The background noise level in these localities is lower than 60 dB(A) during the night. The average noise level that prevails in the locations mentioned above, as a result of  the operation  of  the  noisy vehicles,  is over 60  dB(A),  taking  into account the attenuation effect of the walls, doors and  windows. This level is within acceptable limits but the noise in the city centres during day time is certainly above acceptable limits and could cause damage to humans.

Issues & Trends
Urbanization Process in Sindh

Eighty five percent of people in Pakistan were living in villages at the time of independence. Development plans in the fifties and sixties were not geared to the development of cities which had been left to struggle with the aftermath of partition. Development plans during the said decades channelled finances into sectors other than housing and town planning, and immature policies were, according to the Fourth Plan Document, converted into plans and programmes without the necessary input from relevant professionals and technical experts(9). There was emphasis on securing the border, stabilizing the currency and growing more food to meet the ever-increasing needs of the new country. Construction of dams and canals, especially following the Indus Water Treaty with India, did some good to rural areas but did not alleviate rural poverty. It appears that in having failed to plan the government lost the gains of the development activities due to mismanagement of resources and a skewed distribution of opportunities. This in turn created the push forces in rural areas and pull forces in the cities to induce rural-urban migration and also migration to relatively more stable and prosperous countries.

Rapid Pace of Urbanization 

There is a global trend of rural-urban and urban-overseas migration. This tendency has gathered momentum during the last three decades and urbanization is proceeding at a rapid pace. The main reason for the same is stresses created by unemployment, poverty, diseases and culture. About 0.5 million people reached America every year for permanent or temporary jobs during the last two decades. Approximately 100 million persons of Pakistani origin are living far away from their country. The world population is increasing by about 1.7 percent while the urban population is increasing at the rate of 2.7 percent. In 1950 there were only three cities in the world having a population of ten million and now there are about 30 cities, Karachi being one of them. 

The pace of urbanization in the province of Sindh has been marked by a mix of complex multiple forces. The rural-urban disparity has intensified in Sindh, and thus the surplus labour force has been forced to move to large urban centres instead of the nearby secondary cities of the province. Inadequate utility services and public facilities in the city were unable to with the onslaught of the migrants and deteriorated the quality of life in urban centres all throughout the province. Demand for housing soon outstripped the supply and what the city centres witnessed was a proliferation of squatter settlements or housing in the informal sector. 

In 1901, the urban population of the area that now forms Pakistan was 1.61 million, which formed only 9.7 percent of the total population of 16.576 million. The total population of 28.28 million had an urban share of 14.1 percent in 1941 but increased to 33.81 million with an urban share of 19.7 percent in 1951. This was largely due to the influx of refugees from India who mostly headed towards the urban centres. Thereafter there has been an explosive growth of population, which increased from 42.978 million with an urban share of 22.5 percent in 1961, to 65.32 million with a share of 25.4 percent in 1972, to 84.254 million with an urban share of 28.3 percent in 1981, and to 130.579 million with an urban share of 32.5 percent in 1998(5). While there was rapid population growth during the last five decades, urbanization increased by only 3 percentage points in each decade. Urbanization at this rate is projected to be 37.8% in the year 2003. The rate is the same as in other developing countries or the developed countries towards the first quarter of the last century. This suggests that the country is 80 to 90 years behind the growth achieved by industrial countries(10). 

The pace of urbanization in Sindh is not the same as in the country as a whole. As may be seen from the nature of development in Karachi, Hyderabad, Sukkur, Mirpurkhas and other secondary cities of the province, it is unplanned and abrupt. For the first five years the cities all over the province had a socially degraded and impoverished environment, swarmed by slums and clusters of huts of the refugees from India. Karachi, Hyderabad, Sukkur and Mirpurkhas were the main destinations of the migrant population and all of them looked like less like cities than like overgrown rural towns(5). The rural tows were in even worse shape than these cities. 

Environmental degradation caused by rapid urbanization led to the impoverishment of resources of Sindh and became evident when the Sukkur barrage command area started getting irrigation water in the mid-1930s. In bringing an additional area of 1.4 Mha under cultivation it also brought substantial changes in ecology, natural resources and in the quality of life of the residents. Agricultural production increased substantially as a result of the extensive irrigation system comprising 1,650 km of main canals, 1,700 km of canal distributaries and 8,300 km of water courses.  Laying of canals did not adopt the sustainable development approach since the process was neither accompanied by provision of drainage canals system, nor were the canals and distributaries lined to retard seepage of water. This non-sustainable approach has had a profound negative impact on the micro and macro environment of Sindh Province. 

______In a BOX|______________________________________________________
Changes in the natural ecology of Sindh were discernible in the following decades. The water table started rising and by 1947 the wells that had been dug to monitor the rise of groundwater level, had recorded it at a depth of 5 to 7 metres.  A significant area of the canal command had the water level raised to the root zone. Topography of the land changed since it had to be prepared for cultivation. Soil characteristics as well as its chemistry changed since each hectare-foot of water was adding and is continuing to add 0.4 to 0.45 ton of salts to each hectare of irrigated land.  The soil was thus gradually salinized and 5 to 8 percent of the irrigated land became alkaline giving rise to serious loss of its productivity. The climate of the irrigated area changed slightly and became more humid as a result of evapotranspiration and surface water evaporation.  

The adverse impact of construction of Sukkur barrage on the social environment of the province was particularly noticed in the cultural command area where it induced the settlement of farmers from Punjab and to a small extent from a few areas of Sindh. This as well as the peculiar system of micro-credit prevailing in the region had a profound impact on the economics of crop production since it increased the role of moneylenders and gave rise to the practice of mortgaging.  It was such a roaring business that by Partition in 1947, almost one million hectares of valuable land had passed onto moneylenders from mainly the Hindu banias.  The rural society of the province was in the meantime polarized into a class of landlords/zamindars or the waderas and another of the sharecroppers or untenured tenants called haris.  There were 27,000 large zamindars in Sindh in 1947 who owned 54 percent of total cultivable land and there were 256,000 or ten times as many owners of small landholdings who owned 22 percent of the land(2).

The social system as it existed in 1947 comprised a feudal infrastructure with the wealth and power concentrated in the hands of the zamindar and his family. It was operated through patharedars who were meant to be the providers, protectors and patrons of dacoits and criminals and were also assumed to keep the zamindar safe from the reach of law and revenue administrators.  They were very influential people who were given immunity from the rule of law along with their men or operators including the dacoits.  Since the feudal infrastructure is operated through a powerful person in a patharedar, the status of the peasants and small landowners is marginalized to that of a mere slaves who need to lead a life at the mercy of the zamindar/patharedar network and the system through which they operate(2).  

Allotment of evacuee property was more than halfway through by the time General Ayub Khan came to power. He saw to it that the process of settlement of claims was finalized quickly. However, he showed his interest in the fresh barrage land that was available. The General obliged the faithful military bureaucracy at the outset. The civil bureaucracy was the next in line in getting the barrage land allotted. The tillers of the land or the haris resident in the area did not get the same benefit and that was frustrating to them. This led the Sindhis to believe that they had lost their identity to the Punjabis when the province of Sindh was integrated into one unit(2,13).

___________
All efforts in the country in the first 15 years were concentrated on the settlement of 9 million refugees from across the border. In the 1970s the main problems in the physical planning and housing sector was poverty accompanied by uncontrolled and unbalanced urban growth. Sindh had to bear the brunt of these problems. The programme for improvement of infrastructure facilities of the cities and towns could not be implemented(9). By the end of the third plan period in 1970, it was noted that 72 percent of the urban households were so poor that they could not pay the economic rent for even the cheapest form of acceptable housing. It was estimated that an expenditure of Rs 1.3 billion had been incurred for the purpose of housing, but this outlay was not able to make a dent on the problems of housing of the low income families(9). 

The programme for industrialization in the mid-1950s further confounded the process of urbanization, which had until the mid-1960s remained confined to unplanned proliferation of squatter settlements and accelerated the pace of development. The establishment of industries attracted people from other parts of the country and rural-urban migration started heading to Karachi, the only port city. The province of Sindh served as an example of the emerging pattern of urbanization in Pakistan which was limited to increases in population due to the government’s failure to plan certain development activities. This trend has continued for more than three decades.

According to the 1998 census the total population of Sindh was 30.440 million out of which 14.84 million live in urban places. The population of the province constitutes 23.23 percent of the total population of Pakistan while the urban population is 48.75 percent of the provincial total. Density of population has increased from 101/km2 in 1972 and 135 in 1981 to 216/km2 in 1998(1). Its annual growth rate was 2.80 percent, which is higher compared to the rate of 2.63 percent for the country. Rural-urban migration is more than evident from the data since the rural population that was 56.7 percent in 1981 declined to 51.2 percent in 1998. The net result of the skewed pace of urbanization is that the province stands second among the four provinces of Pakistan in terms of absolute size of urban population, but in terms of development, the overwhelming poverty prevailing in the province has belittled any progress that may have taken place. Disparities among different income groups are very pronounced in the cities of Sindh. Karachi has 50 percent of its population living in squatter settlements while 20 percent of its residents live in luxury. It is in such cities that an overall improvement in urban health indicators masks a widening split between the poor and the rich.

There was heavy impact of lack of planning on the ecology of Sindh which has thus changed completely. Ample infrastructure facilities for development of secondary cities and for a better quality of life were not provided to the cities. People who could afford it or those who were getting desperate sought self-upgradation and were forced to migrate without any definite opportunities in hand in the cities. The informal sector offered them a job as well as a place to live offering them something that the governance system could not. This trend set an example for others to migrate and try their luck.

Lack of infrastructure facilities robbed the urban centres of the capacity to minimize the impact of environmental degradation particularly due to land pollution, water pollution, air pollution, noise pollution and solid waste disposal resulting from salinity, waterlogging, inadequate housing, water supply and sewage disposal system, vehicular traffic, and above all an ineffective environmental management system.  

Lessons Learnt

Four lessons are obvious from the experience of ad-hoc planning for development: 

· Economic development does not, by itself, create either good quality of life or a functional physical environment. It is well known that an increase in per capita income does not increase per capita welfare. 

· Rural and urban areas cannot be developed in isolation. Their planning must be accompanied by and coordinated with plans and programmes of agriculture, industries, transport and communications, water and power. 

· Infrastructure facilities for the improvement of quality of life must be an integral part of all development plans otherwise an informal sector that does not conform to any rules or regulations is forced to emerge. 

· If provision of infrastructure facilities is not an integral part of urban planning, the process of environmental degradation sets in polluting the water, air and health of the people.

Self-Upgradation

No one in the governing hierarchy has learnt any lessons from the haphazard nature of urbanization and its negative consequences in the country. Therefore no plan for the urban areas has been supported with the necessary financial resources. In the absence of adequate planning, development of urban centres was left to market forces. The people instead of waiting for the government to provide them the necessary infrastructure for improving their quality of life, resorted to such processes as migration and creation of an informal sector(17). The beneficiaries of the informal system have succeeded in getting some of the amenities like affordable housing, illegal electricity and water but have proved to be very difficult to manage by government institutions leading to a state of lawlessness. 

Deficient Infrastructure Facilities 

Past efforts to regulate the growth of towns and cities by putting a ban on new industries in Karachi and providing incentives to industrialists to make investments in less developed areas had very little success since no dispersal took place. This was due mainly to lack of necessary industrial infrastructure and facilities for development in the alternative areas that were offered. Lack of similar facilities was the reason for the lacklustre development of secondary cities like Jacobabad, Shikarpur, Larkana, Khairpur, Nawabshah, Sangarh, Tando Adam, Mirpurkhas and Tando Allahyar. Plans for regulating the growth of secondary cities was duly prepared by the Town Planning Departments concerned but they were all wasted since the necessary resources were not provided to back up these plans(4). 

Rural-Urban Migration and Katchi abadis 

Initially migration was temporary and usually by a single member of the family who sent money back to the rural areas. The employment opportunities offered by the towns and cities plus the change in lifestyle from there was attractive to these single members. Such migrants soon started looking for shelter and they eventually settled in squatter settlements. The wives, children and other relatives who were invariably left behind in the initial stages of migration were partly or wholly transferred to the city in well spaced phases over the years. These families continued to maintain the traditional relations with the rural areas. A number of families that have settled in Karachi are from the northern areas of the country and they have settled in slums called katchi abadis which have grown in size and number with the passage of time(14, 18). 

The opportunities offered in the cities may improve the condition of the migrants but their load on the cities has limited scarce resources considerably. The problem has become quite extensive over the years and can be gauged from the existence in the country of 2,300 katchi abadis or squatter settlements holding a population of 6.5 million. The thrust of the rural population has remained uncontrolled; the size of households increased from 5.3 members in 1969-70 to 6.8 members in 1984-85, and 6.55 according to the 1990-91 surveys. The number of households with 8 members in the urban areas increased from 19.8% to 36.3% during the same period. Consequently the scant city resources have had to be shared among 3 to 10 times the population of the 1950s as is also observed in many developing countries. However, between the two census periods of 1981 and 1998, the average household size for Sindh has fallen from 7.0 to 5.8, due to rapid urbanization and family break-ups whereas in all the other areas, household size has relatively increased.

Recent population data shows worsening conditions in the cities. In Karachi alone, the Human Rights Commission of Pakistan Annual Report for 1996 suggests, that there are 5 million people or 40 percent of its population, living in katchi abadis. The number of katchi abadis in Hyderabad is 469, Sukkur has 238 and Larkana has 112. Forty percent of the urban population of Karachi, Hyderabad, Sukkur, Mirpurkhas, Larkana, and Nawabshah are living in katchi abadis. The amount of congestion in katchi abadis can be seen in the example of the removal by bulldozing of Shahbaz Goth in Karachi in 1996.  The number of houses raised in the process was 500 and the number of persons affected by this action was 6000. 

The process of slum or katchi abadi formation is rooted in the physical planning and housing of the rural migrant. It is, however, quite intimately related to the socio-cultural milieu. The low income urban family does not comprise the nuclear family of husband, wife and children. The family members do not live independently but share their kitchen. This is only partly due to housing shortages and largely due to socio-economic and cultural patterns already prevailing in the society. It is being slowly eroded as social values are changing to a pseudo-affluent society. Accordingly the public works approach to eradicate slum formation has, in the past as well as during recent times, resulted in their transplantation in other localities and wastage of scarce resources. 

Physical Quality of Life 

The term called physical quality of life index is defined as the availability of democratic infrastructure facilities that include social services provided for pleasant living as is enjoyed by the people of the industrialized democratic countries. It is composed of the following factors: (i) literacy rate, participation rate of primary school-age population, (ii) number of persons per doctor, infant mortality, life expectancy, (iii) number of persons per household, access to clean water, sewage etc. and (iv)access to roads, electricity, telephones as well as other facilities. 


The literacy rate has increased from 15 percent in 1960 to 26 percent in 1989 and thereafter, in spite of repeated claims of the rate having risen to 37 percent. The rate for urban Sindh is according to the 1998 Census, 65.8 percent, the increase in real terms is, however, nowhere in sight. The primary school-age participation rate is to have increased from 30 percent to 60 percent in the mean time and to be 71 percent in 1994-95.  These figures are not supported by field observations since the target areas are the rural areas where reports are similar to those described elsewhere that many of the schools are closed down and others have been occupied by the landlords of the area. The participation rate does not seem to have increased beyond 50 percent.

Literacy is a pre-condition to rural development and therefore it is important that education be given the priority that it deserves. The low quality of life in the rural areas, as described above, has already led to change over of the living pattern from agrarian to a pseudo-affluent industrial society. This has created a serious imbalance in the living environment and has resulted in the degeneration of the social fabric. Accordingly the aspirations of the persons in the rural as well as urban areas have changed.  This is in spite of illiteracy and poverty. 

With regard to availability of healthcare facilities as a component of the physical quality of life index, it is needless to say that the same is limited to larger urban centers. As of 1997, the province of Sindh had 322 hospitals, 1808 dispensaries, 150 maternity and child welfare centers, and 26,379 beds in the hospitals and dispensaries. The number is too small for an urban population of 14.6 million, a large share of which is in Karachi, followed by Hyderabad.

The cities and also towns of Sindh do have houses furnished with the latest appliances suggesting that the owners of the units have income above the average of the area. This is in part due to remittances from Pakistanis living abroad. A number of workers resorted to migration by taking advantage of the liberalization of the passport policy during the 1970s and left for the Gulf countries as unskilled workers.  These worker’s remittances amounted to a staggering sum of $35 billion dollars(15) which served as a positive catalyst for the pace of urbanization in Pakistan. 

In contrast to these housing units are the squatter settlements and also low income housing units in the formal as well as informal sector where 50 percent of the population lives in one room houses and 30 percent live in two room housing units. The number of persons per room is 3.2 but has also increased in recent years to eight in certain areas. Access to clean water is already limited to a few localities of each urban center and for many areas a tanker truck service is provided. Piped water supply inside households is on average available to 68 percent of houses. The access to a sewerage network for discharge of domestic effluent is limited to about 25 percent of households. Access to electricity is available to 93 percent of the urban population, while access to roads, gas, and telephones is also limited to many people.  

It will be observed from the above statistics that the urban areas of Sindh do not, on an average present a scenario that has a high physical quality of life index. The case of Karachi presents a different picture. The number of housing units has increased from 0.858 million in 1980 to 1.457 million in 1998. The rental housing has increased from 26.40 percent of the total to 32.48 percent. The number of one-room houses has fallen from 44.94 percent to 30.09 percent and the number of three-room houses has increased from 13.96 to 21.12 percent. The number of houses with electricity connections has increased from 65.78 percent in 1980 to 93.79 percent in 1998 and the number of homes with piped water connections has increased from 44.45 to 74.38 percent during this period. The number of homes with reinforced concrete roofs has increased from 42.54 percent to 56.04 percent during the housing inter-census period. 

Urbanization and its Impact on the Environment 

In the past, the process of urbanization in Sindh simply translated to an increase in size of population and of the area of the urban centre without the necessary provision of adequate infrastructure facilities like an increase in water availability, proper sewage treatment and disposal capacity and a mass transit system for a pollution-free road environment. This has seriously impacted the pace of development of the province and has degraded the quality of the environment. The water supply is contaminated with bacteria and industrial pollutants. The sewerage system is faulty and broken so that the leakage from the sewer pipes is sucked in by the water main lines when the supply is shut off. Faulty vehicles, including smoke-emitting buses and rickshaws travel alongside slow-moving vehicles and cause traffic congestion as well as an increase in the level of air and noise pollution. 

Karachi and Hyderabad have grown to be the largest metropolis and the fifth largest city of the country, respectively. Around 48.75 percent of the population of the province lives in urban areas, while five million people are being added each decade to the population. The cities in Sindh are growing at a rate that is twice the national average and is even considered extremely fast by historical standards. Inadequate legislative support to urban plans are also a characteristic tendency of the governance system, which has entailed shortage of land and houses besides increasing the backlog, the household size and the average occupancy per room. It is estimated that 50 percent of the urban population lives in one-room houses while 30 percent lives in two-room houses. Another trend is the continuous failure of the formal sector to meet the housing demand and the emergence of the informal sector to cater to the needs of the migrant population living in the squatter settlements that are growing in number and degrading the environment of the cities. 

The ramifications of the past trend have been: traffic congestion, shortage of playgrounds, parks and open spaces for recreation, insufficient civic amenities, breakdown of infrastructure, lowering of civic standards and a high level of environmental pollution including air, water and noise pollution. These problems have only been aggravated by the increase in population of the urban areas, especially in metropolitan cities of the province. This rapid increase in population has put a great load on the already lacking supply of electricity, water and energy. Only 68 percent of the population has access to safe drinking water while reliable sanitation facilities are available to only 25 percent of people.(2) 

Degradation of the city environment has in terms of air, water and noise pollution reached such levels as to pose a serious threat to public health, safety and welfare. Urbanization like industrialization, motorization, over-crowding, unplanned disposal of solid wastes, and proliferation of slums, are some of the factors responsible for creating the multifaceted problems of environmental pollution. These factors are negatively affecting the domestic, industrial, recreational and other functional uses of the environment and could proceed to cause grave health hazards to city inhabitants. 

The cities and towns of the province have been continuously facing water shortages. A large part of these centres also lack appropriate treatment of the water to make it potable and of domestic and industrial effluent to make it safe for disposal. Treated water pumped from a water supply system gets contaminated on its way to the users because of an overall defective sewerage and water supply system. This sorry state of affairs is responsible for at least 40 percent of urban ailments in Sindh that are water related. 

Industrial activities and services including trading are characteristic of the urbanization process and have assumed importance in the urban centres of Sindh where the informal sector has taken a lead in providing employment as well as shelter to the migrant labour force. It is because of a lack of appropriate planning that the formal industrial estates that were originally located in the suburban areas are now within the city premises, encircled by houses of the low-income groups. Industrial activity of the informal sector is carried out in the low income housing areas and near the large industries. Such industries discharge their waste into the sewerage system of the municipalities or the industrial estate and put additional load on the already overburdened system. Many cities and towns located along the river Indus or an irrigation system discharge their domestic as well as industrial effluent directly into the river, both Hyderabad and Sukkur being examples. The wastewater is, besides being contaminated with hazardous chemicals, loaded with pathogenic organisms from untreated sewage. A typical analysis of the wastewater flowing through Lyari River in Karachi is shown in Table 7.  

Engineering design in these cases considers dilution of domestic and industrial wastewater when mixed with water flowing in the river, to be sufficient for replacing treatment. When the dilution of sewage reaches a certain safe ratio ranging from 4:1 to 8:1, mixing with river water or with a water body is considered safe for being discharged without any treatment, despite the fact that it contains large amounts of untreated sewage and settled solids from sewers. This overflow is generally allowed to mix with various sources of water like lakes and reservoirs causing pollution of water bodies as well as soil and groundwater pollution. There are several factors that cause an increase in pollution load from non-point sources which relate to land use by humans and to natural processes occurring in the watershed which include weathering of minerals, erosion of lands and forests, the effect of residues of natural vegetation or artificial sources such as agriculture chemicals, transportation, construction sites, accumulation of dust and litter on urban surfaces and strip mining. The actual impact on pollution caused by these factors has not been reported yet.

Motorization of the roads and related transportation issues illustrate how environmental, social and economic factors interact in the urban environment. Transportation demand and motor vehicle ownership are concentrated in urban areas and energy use for transportation is rising faster than that for any other sector. Motor vehicles in turn are a primary cause of congestion and local air pollution, which are posing a growing threat to economic productivity and human health. Because of the dispersed nature of housing and industries of many urban areas motor vehicles are a virtual necessity. But this dependence on cars contributes to social inequities by limiting access to jobs and other opportunities for those who cannot afford vehicles or require long trips by public transport or on foot. The high rate of urbanization in Sindh has induced unchecked growth in number of vehicles, a significant majority of which have outlived their utility. These defunct vehicles are not only adding to the stresses but also polluting the urban air besides contributing significantly to the emission of greenhouse gases. Uncontrolled emission of gaseous pollutants from factories, powerhouse and vehicular traffic is increasing every day and has reached serious proportions in urban areas, especially in large cities like Karachi, Hyderabad, Sukkur, Mirpurkhas and Nawabshah. Tables 8 and 9 show the analysis of urban air and noise level at traffic congestion points and indicate the gravity of pollution due to vehicular traffic(16).

Past, Present and Future Planned Interventions

Urban Planning

The process of urbanization in Sindh has been unplanned in terms of intervention by the Government of Sindh, evident from the fact that it did not grant its approval to any of the five Development Plans. The laissez faire attitude of the main stakeholder resulted in additional stress on the fragile infrastructure and limited resources of water and energy. The urban areas have grown so rapidly that they have outstripped the capacity of the public health sector, environmental and occupational safety and sustainable economic growth. It is this lack of urban planning that has led to the proliferation of the informal sector.

It may be pointed out here that the urban centre or the city government itself is not responsible for urban planning. The plan when prepared has to have the approval of the provincial and federal governments, which do not usually have any regard for such plans. Apparently it is not in the interest of the governing hierarchy to initiate a plan or to formalize it since a plan discourages ad-hoc arrangements and this system best suits the interests of administrators and political figureheads.

Urban planning in Sindh has been carried out not as an independent exercise assigned to local professionals, but with the strong support and initiative of donors including UNDP and UNCHR (Habitat). These parties jointly developed the Karachi Development Plan 1974-85 and 1986-2000 as well as Sindh Secondary Cities Project in their own way. Karachi Development Plan 2000 which cost Rs. 430 million was neither approved nor implemented. These plans had no local consultancy assignment and neither of these plans has been evaluated for their performance(19,20).

Many of the plans addressed the development of the main urban centre, Karachi, the hub of industrial activity. But the plans for Hyderabad, Sukkur and Mirpurkhas were neither implemented nor backed by political will. Karachi was the capital of the newly created nation until 1962, while Hyderabad was the provincial headquarters all along. Additionally, an early government initiative to industrialize the country, inducing import substitu​tion, reinforced the growth of Karachi as the only port of the country. Yet the attempts were at best aimed at giving a physical form to the city. 

The Greater Karachi Plan prepared in 1949 and set to become effective in 1952 was shelved. The UN-assisted Newcomb plan prepared in 1958 was only partially implemented. Subsequently two Master Plans were prepared one in 1974, the Karachi Development Plan 1974-85 and the other Karachi Development Plan 2000 for 1985-2000, but both were not implemented because of lack of political support(20). 

Nearly half of all employment in Karachi is located in six areas: the Central Business District, the Port areas of Karachi harbour, Port Bin Qasim where the Pakistan Steel Mills are located, Sindh Industrial Trading Estate, Korangi Association of Trade and Industry and Landhi Industrial Trading Estate. Other small scale industrial units established by the informal sector are scattered throughout the city, some of them in residential areas. They are the units that provide services to the private and public sectors and employment to the people of the city, including the migrants. In the absence of appropriate planning the informal sector has taken over and is tending to the shelter needs of the urban dwellers. The katchi abadis have consequently emerged as the unplanned settlements that are now being given a status of recognition by official authorities. 

The low and lower middle income settlements are where the informal sector is operating and has even started to run public sector schools, private clinics and dispensaries, transportation fleets, and is engaged in recycling materials from surrounding areas which generates over 6000 tons of solid waste each day.

In 1983, the World Bank prepared a “Sindh Urban Sector Memo​randum” to address the growing concerns of "dualism between Kar​achi and the rest of the Province of Sindh and the lack of diffusion of the benefits of economic growth". The Memoran​dum concluded that there was a case for deflecting some of Karachi's growth to Sindh's secondary cities, as long as the strategy was not counter-productive for the overall economy.  

Also under the above plan, industrial expansion of the SITE area was to be curtailed and two new industrial areas developed in north Karachi, to alleviate unemployment in the area and take advantage of the super highway leading to the hinterland. The other new area, Pipri was selected because of its proxim​ity to the new port and steel mills and to the main rail and road arteries in east Karachi. The plan also recommended sites for sub-metropolitan trade and service centres and proposed green belts separating industrial from residential areas in the north of the city. As a result, a Master Plan Department was established to facilitate implementation of the plan, assist in the preparation of updates, and to monitor development. Additionally, the Federal government adopted a number of policies to decentralize economic activity. The Government introduced "fiscal incentives such as a regional bias in the tax holiday structure to encourage the decentral​ization of large scale industries".  However, review of this policy as well as the Sindh Urban Sector Memorandum shows that none of these initiatives were implemented and consequently had little impact on development of Karachi as the main urban area of the Province.

The need of the time was to reinforce the development of secondary cities and to provide employment by setting up small, cottage industries and providing basic infrastructure facilities like roads, hospitals and educational institutions to discourage rural migration. This was the theme of the Comilla Project introduced in East Pakistan in 1962 and demonstrated by the Orangi Pilot Project in Karachi(9). However astonishing it may seem, a laissez faire attitude was adopted and villagers were allowed a free hand to contribute to the process of self-destruction of the urban centres.

Karachi Master Plan 1974-85, formulated with UNDP assistance covered the present Karachi Division, four talukas of Thatta, two talukas of Dadu and Hub Tehsil of Balochistan. The needed legal cover to support the master plan was, however, not provided. Another exercise was initiated in 1986 to formulate the Karachi Development Plan 2000 and finalized in 1991(20). It met the same fate as the other plans and has not been approved as yet. It is apparent from the failure of the various exercises that the governing hierarchy of the province was not serious about the orderly growth of the largest metropolis of the country or of the other urban centres of Sindh. In the mean time over 25 development organizations and departments and at least a dozen major landholding agencies are governing the urban affairs. It is for this reason that a very accommodating and nonjudgmental attitude has been taken in governing the development of urban areas. The consequences of this lax policy are obvious in the fact that there is an absence of policy reform, no strong institutions or enlightened political leadership which has thus not allowed economic growth in real terms. An uncontrolled rural-urban migration to Karachi and Sukkur during the recent past and to Hyderabad and Sukkur during the earlier decades have led to decay of the urban physical and social environment. The weakness of the planning machinery and the likely results were incidentally identified in the Fourth Five Year Plan document(9).

Options for Future Action  

There can be no alternative to urban planning whose aim is sustainable development of cities and towns, identifying and plugging the sources of environmental degradation and minimizing impoverishment of resources to alleviate poverty. Having missed the opportunity to plan the growth of cities and towns in Sindh, it will be pertinent to take a lesson from the past omissions. This will give a face of organized human settlement to urban centres in Sindh. In the same way, official authorities must realize the importance of encouraging rural development alongside urban development, in order to provide opportunities for rural inhabitants and lessen the wave of migration. These are the only options for improving the present state of urban centres that has been plagued by rapid and unplanned urbanization that has put tremendous pressure on already inadequate civic amenities. 

It is important to understand how the lack of appropriate infrastructure to support urbanization has led to environmental degradation in order to plan the future by accounting for these issues. It is for this reason that an environmental audit should be carried out to estimate the damages done to the environment. Based on the findings of the environmental audit, an environmental policy should be framed for the urban centres. Steps should be taken under policy guidelines to provide adequate infrastructure for treatment and disposal of wastes. The performance of facilities so provided should be monitored and maintained to abate environmental degradation and improve the physical quality of life index and keep improving it. 

The schemes developed by the formal public sector for the urban poor in view of the increase in the demand-supply gap in housing, are not feasible economically and unaffordable for the target groups. The public sector has shown no sympathy for the target group and considers its participation unnecessary in conceptualizing, planning or execution of the development works. The public sector should have no option but to reverse its stance. It will have to produce realistic plans. Likewise the governing hierarchy should have no alternative but to commit itself by giving it the blessing through appropriate legislation. 

The private formal sector comprising builders and developers caters to the purchasing power of the middle and high income groups. Since high profit is the prime motivation of these builders and developers, they cut corners and indulge in construction of sub-standard housing. This unhealthy approach to housing in the urban areas has left no option for the poor but to turn to the informal sector for its housing needs. This is how the squatter settlements have emerged. A different approach needs to be adopted to integrate the demand of the informal sector with the supply available in the formal sector.

One of the negative consequences of the emergence of squatter settlements is the usurping of open space, which is a form of social pollution of the highest degree. Intervention by the concerned department of the provincial government could have averted the situation and made life in the city pleasant. The space usurped needs to be restored and conserved by appropriate landscaping. Unfortunately the usurping was legalized by a political decision on a ‘as is where is basis’. These settlements could not be given if the authorities were following a plan. However, politicians are prone to legalizing ad-hoc arrangements that suit their political interests. Even if these settlements are given to the unauthorized residents, the process should be planned and only after a landholding survey should the dwellers be rehabilitated. It is estimated that about 1000 acres of government land is lost each year to the land mafia. Transparency in all land transactions is absolutely essential in order to stop this illegal trade.

Regularization of squatter settlements under political pressure has led to the horizontal expansion of towns and cities on the one hand and on the other hand into over-stretching of supply lines of water, power, wastewater and solid waste disposal and to colossal transmission loses to WAPDA, KESC and similar agencies. Vertical expansion or construction of multi-storied flats should have been allowed only after verification of water and power availability. As for the future, the process for regularizing the unauthorized settlements should be better organized under a plan and regularization should only be allowed when the settlement have been re-planned(20).  

The subject of town planning, although related to regulation of the size of the towns and cities, has been working as a neo-political department of the governing hierarchy and has been subjected to the forces of social pollution, which has led to malpractice and rampant corruption by politicians and the politicized bureaucracy. Commissioners, Deputy Commissioners and Assistant Commissioners have, as their administrative heads, misused their authority and funds in the name of governance of affairs of the local bodies. These local bodies were continuously dismembered to give free hand to development authorities like Karachi Development Authority, Hyderabad Development Authority, Larkana Development Authority, Sehwan Development Authority and the Water and Sewage Authority of various towns. The financial liquidity of these authorities was eroded by mal-administration as well as financial indiscipline and diversion of the income of these bodies to provincial governments in the name of property tax, road tax or motor vehicles tax. This has occurred because unscrupulous persons who only thought of market forces ran the town planning departments. Dedicated and trained professionals will have to be inducted to reverse this process and to safeguard sustainability and discipline in administering plans.

An environmental consequence of the growing population and unplanned urbanization is an increase of pressure on natural resources. Demand for water is growing rapidly as populations and industrial activity expand and irrigated agriculture continues to increase. From 1940 to 1990, for example, withdrawals of freshwater from rivers, lakes, and underground aquifers increased by a factor of four. This rendered Pakistan the once water rich country into a water deficient country and the soil of the province of Sindh from fertile to a waterlogged and salinized state. Many current rates and patterns of water withdrawal and irrigation are clearly unsustainable, such as pumping from subsoil aquifers at rates far greater than they are recharged. Water shortages are already critical in some regions, posing obstacles to continued development and threats to freshwater habitats. Sustainable approaches such as the following will have to be integrated into urban planning so as to reduce the negative impact of  unplanned urbanization on water resources.

Availability of Water 

The amount of water for human use in urban Sindh will depend on how its water resources are allocated and managed for competing sectors and reaching an economic and ecological balance will be a challenge to policymakers. Policies that improve the efficiency of water use, avoid waste and preserve supplies by controlling water pollution and maintaining water sheds can significantly extend the availability of scarce supplies. Particularly important are more efficient irrigation systems, appropriate water pricing and removal of harmful subsidies, upgrading and improved maintenance of urban water distribution systems, and control or treatment of industrial wastewater and urban sewage effluents.

Energy Use

Energy use has increased rapidly in Sindh to meet the industrialization and transportation needs of the province. Local and regional air pollution has already increased in the urban centers, while global emissions of greenhouse gases are increasing as well, greatly increasing the risk and potential impact of global climate change. Mass transit systems should be seriously considered and adopted. Traffic congestion on roads should be avoided through better management practices and the performance of implementation of different systems should be closely monitored. Emissions of carbon dioxide from industrial activity climbed 38 percent during the 20 years prior to 1990 and are expected to rise another 30 to 40 percent by 2010. These projected trends make clear that significant changes will be required in energy strategies and practices in the urban areas to stabilize the emissions of greenhouse gases. Alternative energy sources should be given the same priority as exploration of drilling wells. Energy from solid waste should be a priority consideration and its different modes of disposal should be examined and adopted.

Prosperity 

There are pockets of people who are living very well in the higher income areas of Karachi as well as other urban and rural areas. But, the majority of the population is still denied the basic necessities of life. Unbiased and even handed distribution of resources is one of the reasons for this inequity. The economic crisis that has been brought about by the forces of social pollution bringing in mismanagement of resources, has resulted in the devaluation of the rupee, esca​lation of price and rise in the SPI index by 13 percent compared to last year. It has reduced the average value of shares by 40 percent and has eroded the benefits of development in the urban centres just as much as in rural areas. However, it is worse in the rural areas of Sindh since the development process is neither aimed at improvement of the present status nor at distribution consistent with availability, over the various sections of the prov​ince. The situation will have to be corrected to create a pull force in rural areas to contain rural-urban migration.

Transport and Communication 

Due to the development of the transport and communications sectors in recent years, various sections of the province are now much closer than they were 30 years ago and this has played a vital role in inducing urbanization. Surveys have revealed that television is the major source of information for the majority of migrants and dwellers of katchi abadis. The availability of reliable modes of transportation has made it easier for people to shift from rural to urban areas and to overseas destinations. Distances have decreased while relations between people have increased. The traditionally decentralized markets have been centralized and people can move from distant rural areas to market their products in single major markets such as those offered by Karachi which now offers the single largest markets for products of rural areas all over Pakistan. This is another opportunity for exploitation and impoverishment of physical and labour resources since those that can afford this option can reap the benefits while the others are left out of the market. 

The basic reason for rural-urban migration and particularly for shifting of population to mega-cities is to improve the quality of life. Everyone has the right to increase their standard of living, to live in better house, to use better transport facilities and to have nutritious food and safe drinking water. The higher quality of life standard usually available in the urban cities attracts the rural population to migrate to urban areas. The rural areas will have to be made more attractive by creating opportunities such as those demonstrated by the Orangi Pilot Project in Karachi, to contain the aspirations of the people.

Stakeholders

The Federal Government, Provincial Government, Commissioners of the Divisions, Deputy Commissioners of the Districts, Nazims of City Governments i.e. the municipal committees or metropolitan corporations, Environment Protection Agency Sindh, and the Revenue collection departments, are the main stakeholders responsible for framing of policies and governance of affairs of their respective units. To this list may be added the rural development department which is given the responsibility of up-gradation of the quality of the environment in the rural areas so that rural poverty is alleviated. For this purpose the department should have been addressing the impoverishment of resources and not just poverty alleviation measures. If the necessary attention is given to the development of facilities and industries in rural areas, it will lessen migratory forces to the cities. 

Impoverishment of resources has occurred because whatever was available has been misplaced or removed or its quality has been degraded due to some irreparable if not irreversible damage done to the environment. Furthermore whatever is available has been unfairly distributed with the result that producers do not get the benefit of the products or the production system and thus a majority feels frustrated and deprived. The land has lost its fertility due to waterlogging and salinity and whatever fertile land is available has been fragmented and has lost its productivity. Availability of water is at the mercy of the landlord at the head of the canal and unfortunately many times he is unconcerned with the needs of the tail ender.

Most rural towns have a very limited level of infrastructure which sometimes comprises the farm to market roads which were observed in the case of the five districts of the province and even these were seen to be in dilapidated condition. Moreover the other necessities that enhance the quality of life in rural areas e.g. safe drinking water, sanitary facilities, rural health centres, small enterprises which can process the agricultural products to add some value to them, are conspicuous by their absence. As such the impoverishment of rural areas contributes to poverty and to the push forces of rural-urban migration. The Rural development department is thus one of the main stakeholders that could have seen to it that rural-urban migration is restrained. However, it has not been able to do so and has had to wait for a loan from the Asian Development Bank in order to conduct a study to identify the areas that need to be strengthened so that poverty could be alleviated.   

Another important stakeholder in the urbanization process and in dealing with the urban environment is the agency concerned with Town Planning in the Housing and Town Planning Departments of the Provincial and Federal Governments as well as the City Development Authority of each city. These departments are supposed to plan the city, regulate the direction and size of their growth on the basis of their characteristic features, provide for mitigation measures for actions that may degrade the environment and develop a mechanism to monitor the implementation of the plan. The plan when prepared by the city development authority with the consensus of various interest groups should be owned and implemented by the governing hierarchy. As stated above, none of the plans prepared for the City of Karachi and other urban areas of Sindh had any legislative or political support. The Federal Government had, in order to settle the refugee rehabilitation programme taken over charge of planning and the Karachi Development Plan 1957 was prepared by it with the assistance from UNDP. The Provincial government was not involved in the Plan. Karachi Development Plans 1974-85 and 1986-2000 were on the other hand not implemented because the Provincial Government did not take part in getting legislation to support them.

Another function of these departments is to set aside different areas for various activities in preparing the plan for each city by segregating industrial activities from the living areas and keeping these activities outside the municipal limits. Different sets of industrial activities in turn are supposed to be segregated from one another since in that case it is possible to provide the desired infrastructure facilities to several units at the same time. Implementation of the rules on legislation governing each set of activity has to be overseen by the City and District governments in collaboration with the relevant law enforcing agency. One such rule exists for the location of industries and demands that they should not be located in residential areas. A number of small and medium size units are located in residential areas. Similarly animal penitentiaries are located in the residential areas or in areas marked as such in the original plans. The political governments, in order to win votes in elections have regularized katchi abadis. This was a regularization of an illegal and unplanned settlement which simply served to degrade the quality of life in the cities all over the province and forced authorities to shelve their development plans.

Town planning, as mentioned earlier, has been done on an ad-hoc basis since it suits the governing hierarchy in not following the rigidity of the plans. This is cause for severe malpractices and corruption by politicians, in collaboration with the civil bureaucracy and the police force at each level of hierarchy from the Division, District, and Union Council to the City Government. The several levels of hierarchy misuse the authority and funds to govern the affairs at the grassroots level through the local bodies. These local bodies or city governments like the municipal committees or metropolitan corporations were, because of the lack of a plan, continuously dismembered in the past to transfer the development process to city development authorities like Karachi Development Authority. Ad-hoc arrangements were instrumental in allowing mal-administration, financial indiscipline and diversion of income of these bodies by provincial governments in the name of property tax, road tax or motor vehicles tax. Such arrangements eroded the financial liquidity of the institutions of the urban centres. Additionally the civil bureaucracy-politician collusion with the police force became the main driving force of social pollution which did not allow distribution of benefits to the public. The civil bureaucracy-politician-police collusion is a powerful stakeholder in the benefits that accrue from the malfunctioning of urban planning.

The main force behind the planning machinery is the Development Authority of the city concerned which is an important stakeholder in the planning of urbanization and controlling environmental degradation. Its role in Sindh has also been marginalized. At one time it was thought that they were redundant organizations and should even be dismembered. Their funds were reduced, their roles were reassigned and their staff strength increased by political appointments to the extent that they could not handle the routine work, not to mention the planning process. The plans when prepared due to these deliberate hurdles were not approved.

It was stated earlier that Jacobabad, Shikarpur, Larkana, Khairpur, Nawabshah, Sangarh, Tando Adam, Mirpurkhas and Tando Allahyar were potential candidates as secondary cities but their development was retarded due to lack of infrastructure facilities which are necessary prerequisite for the growth of cities and secondary cities. As a result there was tremendous pressure on the growth of primate cities, which as seen earlier, have been ruralized. The growth of the above nine cities was held up because the Development Authority had been assigned several responsibilities but did not have the authority to implement any plan which could better the town planning of the city concerned. 

The town planning process has so far not included an environmental impact assessment of the process of urbanization or urban sprawl. Precious fertile land has been lost to the housing colonies and the land mafia has encroached upon open land, which is the lung of the urban area. Similarly segregation into different activities has been mixed up. An environmental audit can reveal the damages caused to the city environment by the utter disregard for the quality of the environment. Environmental impact assessment for future development projects should be carried out as a matter of policy since it proposes mitigation measures by which the damages done to the environment are reversed at least partially, if not fully. This demands the full involvement and support of the Environmental Protection Agency Sindh which can help institutionalize any positive measure to check environmental degradation.

Stakeholders next in line to the governing hierarchy and policymakers are the service providers or utility departments such as those concerned with water supply, sewerage and sanitation, solid waste disposal, energy supply, telecommunication facilities, land allocation, development, and revenue collection, building and works, building and development in the private sector, transportation, health care, education, industrialization, industrial estates and provision of security. Services provided by the concerned organizations are related to the physical quality of life index. Satisfactory performance of these organizations ensures good quality of life for those who get the services. Such organizations being revenue generating units of the government are victims of mal-administration and financial indiscipline at the hands of the politicized bureaucracy and politicians. Consequently these institutions do not provide the services against the taxes paid by the people. 

Social pollution is rampant in almost all the utility departments. As such they are not rendering the services that they have been created for. There has been no performance monitoring of these organizations against the objectives set at the time of their creation. The water and sewage authority is not able to provide safe drinking water to the consumers. The water is polluted by harmful bacteria which are responsible for the incidence of waterborne diseases among at least 40 percent of city dwellers. Water pollution is due to mixing of sewage with the water supply lines which are invariably laid alongside one another and since the supply lines do not carry a constant load, when the supply is interrupted, a vacuum is created inside the supply line, which sucks in the contaminants from the pool of sewage in the surrounding microenvironment.

There is not enough water in the town or city water supply to meet the demand of residents in any city of the province. The sewage disposal system is similarly inadequate. As such piped water is available inside the homes of only 62 percent of urban residents of Sindh. The water supply and sewage disposal facility is available to only a few localities and the rest of the city remains without water for days at times. The situation is worse during the summer. Water, when supplied to the water stress areas, is contaminated with sewage bacteria. The concerned agency raises the charges for the services, yet the same is not provided and the faithful taxpayer pays for the sins of the defaulters. The same is the case with the services rendered by the departments supplying electricity. The defaulters of payment are free to steal electricity or to obtain the supply by unfair means while the charges are raised to recover the shortfall in revenue from the people who do actually pay their sometimes inflated bills.

Solid waste is left uncollected and the heap rots in the neighbourhood, yet the municipality or the solid waste management department is not given the necessary funds for the operation and maintenance of the fleet of vehicles. These departments are also not in a position to take disciplinary action against the drivers who do not make the desired number of trips yet they show the consumption of the authorized amount of fuel. The action is not taken because the entire chain of command is involved in the dirty game of financial indiscipline, or has succumbed to the pressure of the drivers and sweepers mafia.

Stakeholders concerned with allotment of land and allocation of estate, together with building and works department in the public sector along with the builders and developers, and Cantonment Boards, constitute the land mafia. The mafia occupies some prime land and construction is started without having been duly authorized by the authorities concerned. In many cases the politicians and politicized bureaucracy have together converted some precious property and agricultural land to their own interests. This malpractice is due to the non-transparent operation of the public sector organization, which has resulted in unplanned and haphazard development of several localities, and also for the emergence of katchi abadis.

The stakeholders concerned with the operation of vendors and small industrial units in the informal sector are the various associations or non-governmental organizations (NGOs). They may be looking after the interest of their members by providing employment to the migrant labour but they are also responsible for the degradation of the physical and social environment in several ways. They have no regard for establishing commercial or industrial units in residential areas and show no concern for the discharge of effluents or gaseous emissions, the additional noise in the neighbourhood as well as for solid waste disposal. They enjoy free access to electricity by unauthorized means, pay no taxes and, in being engaged in such illegal acts, bribe the officials of the revenue collection departments, besides the law enforcement agencies. Rampant social pollution which has corrupted the society is at the root of the evil practice adopted by the informal sector and these practices need to come to an end for any progress to be achieved. Enforcement of legislation by the authority concerned and observation of discipline in following the rules by the concerned units and individuals is the only way to encourage planned urbanization and location of industrial units.

Transporters comprise the set of stakeholders in the urbanization process that provides easy and comfortable movement of commuters of short and long distances from and to their homes and can help effectively in controlling air and noise pollution. The distances in the cities have grown longer while the vehicles have become too few for the many travellers due to an ever-increasing population. The roads have been rendered too narrow for the operation of the vehicles whose number for the mega-city of Karachi has increased to nearly a million and for Hyderabad it is over 0.3 million. The transporters act as the pressure group in dictating the charges, operation of the vehicles on the routes of their choice and by reckless drivers, besides operation of faulty vehicles that emit smoke and high noise level. The government has increased the cost of petroleum products without taking into consideration the impact of this increase on the poor people who rely on the transportation system. In order to solve the complex problem of transport management was to have a sound traffic management plan and mass transit system so that the flow of vehicular traffic is smooth and a large number of commuters are transported on time. The several plans prepared by the planners have not had the legislative support for the creation of an authority that could have implemented the mass transit programme and provided easy and mass transportation. 

The third line of stakeholders is that of groups interested in social services such as education and health care and those engaged in industrial production and trade.  In the absence of a sound education and health policy to provide educational and health care facilities in the public sector, the informal sector has taken over to provide these facilities as well. There has been a proliferation of schools and teaching centres in the residential areas and of health care institutions in unauthorized locations. These institutions charge exorbitant amounts from the students and patients respectively but pay very little to the teachers and staff members, including doctors. The traffic jams created in front of schools at opening and closing times only shows the lack of civic sense among the beneficiaries. In terms of health care policy, the environmental impact of indiscriminate disposal of hospital waste is a cause of concern and very few hospitals or governing authorities have taken the issue seriously.

The fourth line of stakeholders in the process of urbanization is the operators and beneficiaries of the informal network of social pollution which promotes ad-hoc policies to restrict the benefits of development to their own network. The operators comprise members of the bureaucracy, politicians, landlords, builders and developers, traders and also industrialists. This has encouraged the operation of a set of middlemen who act as the informal service providers at every level of decision-making in the revenue generating units of the utility departments. This is responsible for rampant corruption and the ultimate result is that the management appears to be non-judgemental and unplanned. If the cities bear a rural look, it is because it is not in the interest of the network to follow a plan, since a plan will not allow the growth of informal sector. 

Cross-cutting areas 

From the lessons learnt it is apparent that the system of governance in Sindh did not address economic development to the creation of a functional physical environment. Urbanization in Sindh is 49 percent which shows a high rate of economic development. Despite this high level of urbanization, the ground reality is that impoverishment of resources and poverty has both skewed the development process. Additionally the quality of the physical and social environment has been grossly degraded. What is very apparent is that just like increase in per capita income does not increase per capita welfare, the increase in the rate of urbanization in Sindh does not indicate development or degradation of the quality of the environment. However, development of urban centres follows development of infrastructure facilities. The cross-cutting area for appropriate urbanization and assessment of environmental problems would be to address poverty and reversing the process of impoverishment of resources by development and up-gradation of infrastructure facilities. This will provide employment to the people in rural areas and improve their quality of life. This will help lessen the impulse to migrate. Reversal of impoverishment of resources will come by making sure that environmental impact assessment of projects have been undertaken and that all development projects are sustainable and their performance is adequately monitored.

From the second lesson it is apparent that the development of rural and urban areas in Sindh has proceeded in isolation. The efforts at town planning were all wasted because all the five plans prepared to account for human needs in urban centres remained unapproved. The plans had no support from politicians and hence a legal cover was not provided. Also the plans were not accompanied by and coordinated with programmes of agriculture, industries, transport and communications, water and power sectors. In order to discourage the informal sector all parties need to work to towards preparation, approval and implementation of plans. 

Social pollution emerges in this case as the cross-cutting theme that has penetrated into the various processes that govern urbanization. It has touched such levels that it is extremely difficult to eradicate the ad-hocism and non-conformity to planned urbanization. This has rendered the rural areas as well as urban centres impoverished of the basic amenities. Consequently the informal sector is playing a major role in the unplanned urbanization and uncontrolled environmental degradation that is witnessed in the province of Sindh. This is mainly because the social pollution network has placed its operators at different levels of the governance system. The said network has increased poverty through impoverishment of resources and by channelling the benefits of exploitation of resources to its operators. 

From lesson three it is apparent that a socially degenerate system has emerged as a result of the absence of infrastructure facilities desired for improvement of the quality of life. A fourth lesson is that the provision of infrastructure facilities is not an integral part of urban planning and this has led to degradation of the physical environment. The quality of water and air has deteriorated and the health of the people is increasingly affected with diseases like cancer, kidney and heart ailments which were previously not as common. 

The cross-cutting theme in both cases is social pollution whose predominance was a constraint to the provision of infrastructure facilities as an integral part of development plans. It was in the absence of the provisions in the plans that the resulting laissez faire system induced an informal sector which almost has been running a parallel government. It is imperative that the negative forces of social pollution which have degraded the social and physical environment are contained by adequate implementation of legislation. It is the rule of law in the developed countries that has minimized social pollution and has been instrumental in providing acceptable quality of physical and social environment.
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ANNEXURES

Table-1 
Land use for agricultural production in Sindh (Millions of Hectares)`
	Year

(1)
	Reported area

(2)
	Cultivated area

(3)
	Cropped area

(4)
	Irrigated area

(5)*
	Culturable waste

(6)
	Cropping intensity

(7)
	Irrigation intensity

(8)

	
	
	
	
	
	
	------ Percent --------

	1982-83
	13.79
	5.53
	4.01
	3.07
	3.85
	72.5
	55.5

	1983-84
	13.97
	5.43
	3.92
	3.05
	3.69
	72.2
	56.2

	1984-85
	13.93
	5.60
	3.72
	2.82
	2.47
	66.4
	50.4

	1985-86
	13.93
	5.47
	3.91
	3.05
	1.52
	71.5
	55.8

	1986-87
	13.94
	5.70
	4.01
	3.13
	2.34
	70.4
	54.9

	1987-88
	13.93
	5.45
	3.36
	2.49
	1.60
	61.7
	45.7

	1988-89
	13.95
	5.56
	4.34
	2.91
	1.82
	78.1
	52.3

	1989-90
	13.95
	5.57
	3.75
	2.85
	1.25
	67.3
	51.2

	1990-91
	13.58
	5.63
	3.98
	2.64
	1.25
	70.7
	46.9

	1991-92
	13.54
	5.64
	3.95
	2.63
	1.25
	70.0
	46.6

	1992-93
	13.66
	5.68
	3.97
	2.63
	1.26
	69.8
	46.3

	1993-94
	13.72
	5.73
	3.74
	2.44
	1.28
	65.3
	42.6

	1994-95
	14.09
	5.79
	3.50
	2.27
	1.39
	60.4
	39.2

	1995-96
	14.09
	5.78
	3.54
	2.29
	1.40
	61.2
	39.6

	1996-97
	14.09
	5.69
	3.92
	2.54
	1.44
	68.9
	44.6

	1997-98
	14.08
	5.68
	3.95
	2.56
	1.45
	69.5
	45.1


Source:  Agriculture Statistics of Pakistan 1997-98. P- 106 to 108, * P-111 to 113.

Table-2  Private farm & farm area by tenure and size of farm in Sindh 1980 & 1990

	Farm size
	Census year
	No. of Farms ‘000’


	Farm area ‘000’ ha

	
	
	Total
	Owner
	Owner 

Cum 

Tenant
	Tenant
	Total
	Owner
	Owner 

Cum 

Tenant
	Tenant

	Total
	1980
	794
	323
	85
	385
	3726
	1760
	619
	1347

	
	1990
	803
	406
	61
	336
	3482
	2063
	421
	998

	< 5.0
	1980
	602
	224
	48
	330
	1547
	513
	144
	890

	
	1990
	642
	300
	40
	302
	1480
	640
	117
	723

	5 to 10
	1980
	132
	62
	22
	48
	914
	438
	156
	320

	
	1990
	109
	68
	14
	27
	753
	475
	99
	179

	10 to 20
	1980
	43
	25
	11
	6
	564
	335
	145
	84

	
	1990
	34
	25
	5
	4
	444
	333
	62
	49

	20 to 60
	1980
	15
	10
	3
	2
	440
	299
	104
	37

	
	1990
	15
	11
	2
	2
	427
	326
	71
	29

	60
	1980
	3.2
	2
	1
	0.2
	261
	175
	70
	16

	
	1990
	2
	2
	--
	--
	378
	289
	72
	18


Source:- Development Statistics of Sindh 1998. p. 97 and 98.

Table 3 Percentage Change in Private farm numbers & farm area by tenure and size of farm in Sindh 1980 & 1990

	Farm size
	Census year
	No. of Farms Percentage Change


	Farm area Percentage Change

	
	
	Total
	Owner
	Owner 

Cum 

Tenant
	Tenant
	Total
	Owner
	Owner 

Cum 

tenant
	Tenant

	Total
	1980
	
	
	
	
	
	
	
	

	
	1990
	1
	26
	-28
	-13
	-7
	 17
	-32
	-26

	< 5.0
	1980
	
	
	
	
	
	
	
	

	
	1990
	7
	34
	-17
	-8
	-4
	25
	-19
	-19

	5 to 10
	1980
	
	
	
	
	
	
	
	

	
	1990
	-17
	10
	-36
	-44
	-18
	8
	-37
	-44

	10 to 20
	1980
	
	
	
	
	
	
	
	

	
	1990
	-21
	0
	-55
	-33
	-21
	-1
	-57
	-42

	20 to 60
	1980
	
	
	
	
	
	
	
	

	
	1990
	0
	10
	-33
	0
	-3
	9 
	-32
	-22

	60
	1980
	
	
	
	
	
	
	
	

	
	1990
	50
	0
	100
	-100
	45
	65
	3
	13


Source:- Derived from:  Development Statistics of Sindh 1998. P- 97 and 98.

Table 4 Percentage Change in Farms under 12.5 Acres (5 Hectares) 1980-1990

	
	NUMBER OF FARMS
	FARM AREA

	
	TOTAL
	OWNER
	OWNER-CUM-TENANT
	TENANT
	TOTAL
	OWNER
	OWNER-CUM-TENANT
	TENANT

	
	
	
	
	
	
	
	
	
	
	

	Badin
	
	
	123%
	222%
	156%
	89%
	110%
	206%
	142%
	77%

	
	
	
	
	
	
	
	
	
	
	

	Thatta
	
	
	138%
	171%
	35%
	129%
	136%
	170%
	37%
	130%

	
	
	
	
	
	
	
	
	
	
	

	Dadu
	
	
	146%
	118%
	147%
	196%
	152%
	126%
	155%
	194%

	
	
	
	
	
	
	
	
	
	
	

	Tharpakar
	
	
	107%
	158%
	94%
	87%
	103%
	154%
	89%
	79%

	
	
	
	
	
	
	
	
	
	
	

	Total under 5 hectares
	
	121%
	164%
	97%
	98%
	111%
	165%
	97%
	86%

	
	
	
	
	
	
	
	
	
	
	

	Total Farm units
	
	
	107%
	138%
	68%
	89%
	98%
	126%
	67%
	72%


Table 5: Farm size area in hectares

	Farm size in ha.
	Owner
	Owner cum Tenant
	Tenant

	Less than 5.0
	2.1
	2.9
	2.4

	5.0 to 10.0
	7.0
	7.1
	6.6

	10.0 to 20.0
	13.3
	12.4
	12.3

	20.0 to 60.0
	29.6
	35.5
	24.5

	Above 60.0
	144.5
	144.0
	---

	Average
	5.1
	6.9
	3.0


Source:  Development Statistics of Sindh, 1998.

Table 6:  Farm size and the total percentage of major crops area by farm size

	Percent of crop cultivation area

	Size of farm

Hectare
	Wheat
	Paddy
	Cotton
	Sugarcane

	Less than 5.0
	49.4
	53.7
	42.7
	47.9

	5.0 to 10.0
	21.8
	20.9
	22.8
	23.0

	10.0 to 20.0
	13.9
	12.0
	14.9
	12.4

	20.0 to 60.0
	9.9
	9.0
	11.9
	9.6

	Above 60.0
	5.0
	4.4
	7.7
	7.1

	Total
	100
	100
	100
	100


   Note:
The percentages are assumed as given for Pakistan. Agriculture Statistics of      Pakistan 1997-98.  P. 117-120.

TABLE 7

	Name of District
	Total Cultivated area
	Area with Irrigation Facility
	With No Irrigation Facility

	
	
	Total
	Canal
	Canal with Tubewell
	Tubewell
	Tank/ Bandat
	Spring/ Rodkohi
	Unspeci-fied
	Not Irrigated
	Sailaba/

rainfed
	Barani

	All farms, Sindh
	7,098,854
	5,806762
	5,267389
	331,539
	108,877
	19,197
	74,652
	5,124
	120,554
	30,624
	1,140,906

	Badin
	583,406
	567,625
	55,460
	11,872
	210
	-
	12
	74
	15,723
	23
	37

	Thatta
	375,448
	367,201
	319,484
	32,598
	14,104
	422
	14
	578
	7,015
	1,113
	120

	Dadu
	461,168
	363,609
	297,638
	15,124
	16,909
	17,955
	13,577
	2,407
	5,372
	8,662
	83,515

	Tharparkar
	1,620,355
	538,264
	524,937
	13,080
	249
	-
	-
	-
	27,315
	1,060
	1,053,716


	TABLE-8



	AREA IRRIGATED BY PERENNIAL AND NON PERENNIAL CANALS

 

	NAME OF DISTRICT
	Total
	PERENNIAL
	NON-PERENNIAL

	
	
	Area
	% of total
	Area
	% of total

	Sindh
	5,598917
	3,474761
	62
	2,124154
	38

	Badin
	567,330
	291,293
	51
	276,037
	49

	Thatta
	352,083
	66,611
	19
	285,472
	81

	Dadu
	312,763
	200,849
	64
	111,915
	36

	Tharparkar
	538,017
	464,185
	86
	73,831
	14


TABLE-9

IRRIGATION STATUS

	      Name of District
	FARMS REPORTING IRRIGATED AREA AS % OF CULTIVATED AREA
	

	
	Under 51%
	under 51 to 75 %
	76 to 99 %
	Under 100%
	UNIRRIGATED FARMS

	
	Number
	Cultivated Area 
	Number
	Cultivated Area
	Number
	Cultivated Area
	Number
	Cultivated Area 
	Number
	Cultivated Area

	Sindh, all farms 
	3,625
	75,318
	7,137
	157,566
	4,636
	143,530
	690,535
	5,547,980
	77,861
	1,174,455

	Upto 5.0 acres
	
	
	
	
	
	
	
	70,600
	
	23,000

	5-25 acres
	
	
	
	
	
	
	
	3,400,000
	38,000
	710,000

	25-150 acres
	828
	35,000
	1,500
	58,000
	1,258
	50,000
	400,000
	103,000
	11,000
	40,800

	Over 150 acres
	63
	13,038
	176
	41,176
	265
	58,223
	32,000
	413,289
	141
	26,160

	Badin all farms
	765
	13,783
	689
	18,125
	180
	6,121
	2,374
	544,609
	55
	769

	Thatta
	299
	4,806
	507
	8,214
	163
	2,820
	59,871
	357,440
	407
	2,171

	Dadu
	269
	3,619
	671
	6,630
	331
	3,955
	43,477
	354,546
	10,987
	92,414

	Tharparkar
	647
	16,424
	1,494
	34,985
	1,208
	35,544
	47,151
	477,192
	64,260
	1,056,214


	 POPULATION BY DISTRICT URBAN/RURAL BY SEX IN SINDH , 1972, 1981 & 1998           

	(In "000")

	
	1972
	1981
	1998

	PROVINCE/DISTRICT
	TOTAL
	
	URBAN
	RURAL
	TOTAL
	URBAN
	RURAL
	TOTAL
	URBAN
	RURAL

	
	MALE
	FEMALE
	MALE
	FEMALE
	MALE
	FEMALE
	MALE
	FEMALE
	MALE
	FEMALE
	MALE
	FEMALE
	MALE
	FEMALE
	MALE
	FEMALE
	MALE
	FEMALE

	S I N D H
	7,574
	6,582
	3,131
	2,595
	4,443
	3,987
	9,999
	9,030
	4,433
	3,810
	5,566
	5,220
	15,823
	14,168
	7,794
	6,870
	8,029
	7,298

	Khairpur
	386
	339
	63
	54
	323
	285
	511
	470
	130
	117
	381
	353
	792
	723
	187
	172
	605
	551

	Jacobabad
	379
	330
	59
	49
	320
	281
	515
	497
	83
	75
	432
	422
	728
	672
	178
	165
	550
	507

	Sukkur
	446
	393
	130
	111
	316
	282
	586
	511
	171
	148
	415
	364
	466
	511
	242
	211
	224
	201

	Shikarpur
	291
	256
	55
	46
	236
	210
	317
	303
	60
	55
	257
	248
	448
	418
	107
	100
	341
	318

	Larkana
	488
	433
	87
	74
	401
	359
	597
	542
	135
	121
	462
	421
	981
	922
	288
	265
	693
	657

	Nawabshah
	706
	648
	102
	87
	604
	561
	404
	398
	79
	71
	325
	327
	538
	509
	142
	133
	396
	376

	*Naushero Feroze
	    -
	    -
	    -
	    -
	    -
	    -
	421
	412
	59
	57
	362
	355
	555
	510
	98
	91
	457
	419

	Ghotki
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	500
	452
	79
	73
	421
	379

	Hyderabad
	873
	782
	396
	353
	477
	429
	1,046
	985
	481
	430
	565
	555
	1,482
	1,359
	756
	692
	726
	667

	Sanghar
	372
	322
	71
	61
	301
	261
	508
	463
	104
	94
	404
	369
	744
	676
	168
	154
	576
	522

	Thatta
	354
	322
	48
	39
	306
	283
	392
	369
	38
	35
	354
	334
	580
	520
	64
	59
	516
	461

	Mirpurkhas
	544
	472
	89
	76
	455
	396
	478
	426
	124
	108
	354
	318
	468
	432
	151
	141
	317
	291

	Tharparkar
	    -
	    -
	    -
	    -
	    -
	    -
	305
	272
	14
	11
	291
	261
	495
	412
	21
	19
	474
	393

	Umerkot
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	345
	311
	59
	51
	286
	260

	Dadu
	426
	380
	56
	46
	370
	334
	563
	522
	81
	71
	482
	451
	857
	774
	179
	166
	678
	608

	Badin
	315
	292
	31
	27
	284
	265
	401
	376
	44
	38
	357
	338
	582
	526
	97
	86
	485
	440

	Karachi East
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	1,445
	1,272
	1,445
	1,272
	..
	..

	Karachi West
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	1,132
	948
	1,027
	856
	105
	92

	Karachi South
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	929
	796
	929
	796
	..
	..

	Karachi Central
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	1,177
	1,062
	1,177
	1,062
	..
	..

	Karachi Malir
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	    -
	579
	462
	400
	306
	179
	156

	Karachi Division
	1,994
	1,613
	1,944
	1,572
	50
	41
	2,955
	2,483
	2,830
	2,378
	125
	105
	5,262
	4,540
	4,978
	4,292
	284
	248

	  

	* = Naushero Feroze & Tharparkar District figures includes in District Nawabshah & Mirpurkhas in 1972 census.

	
	Source:   i) Population Census Organization.

	
	  ii) 1951-81 Population of Administrative Units.

	
	 iii) "Hum Loug" Population Census July to December 1992.




Source: Sindh Bureau of Statistics

	HOUSING

	HOUSING FACILITY, 1998
	URBAN 
	RURAL 

	
	In “000”         
	              % 
	In “000”       
	         % 

	TOTAL 
	2,171 
	100.00 
	2,851 
	      100.00 

	         OWNED 
	1,410 
	64.95 
	2,452                       
	86.01 

	         RENTED 
	569 
	26.21 
	44 
	1.54 

	         RENT FREE 
	192 
	8.84 
	355 
	12.45 

	HOUSING UNITS BY SOURCE OF LIGHTING 

	TOTAL 
	2,171 
	100.00 
	2,851 
	100.00 

	        ELECTRICITY 
	2,019 
	93.00 
	1,500 
	52.61 

	        KEROSENE OIL 
	112 
	5.16 
	1,284 
	45.04 

	        OTHERS 
	40 
	1.84 
	67 
	2.35 

	HOUSING UNITS BY SOURCE OF DRINKING WATER 

	INSIDE HOUSING UNIT 
	    1,839 
	100.00 
	1,619 
	100.00 

	        PIPED WATER 
	1,481 
	80.53 
	386 
	23.84 

	        HANDPUMP 
	312 
	16.97 
	1,159 
	71.59 

	        WELL 
	46 
	2.50 
	74 
	4.57 

	OUTSIDE HOUSING UNIT 
	        332 
	100.00 
	1,232 
	100.00 

	        PIPED WATER 
	134 
	40.36 
	94 
	7.63 

	        HANDPUMP 
	33 
	9.94 
	330 
	26.78 

	        WELL 
	18 
	5.42 
	290 
	23.54 

	        POND 
	7 
	2.11 
	151 
	12.26 

	        RIVER / STREAM 
	140 
	42.17 
	367 
	29.79 




Source: Sindh Bureau of Statistics

	KEY ECONOMIC & SOCIAL INDICATORS

	DESCRIPTION 
	YEARS 
	EARLIER
YEAR 
	LATER
YEAR 

	DENSITY (Persons per Sq. K.m.) 
	1981/1998 
	135 
	216

	LITERACY RATIO 
	1972/1998 
	30.20 
	45.29 

	LAND USE 
	1971-72/2000-01 
	
	

	     PER  CAPITA CROPPED HECTARES 
	
	0.23 
	          0.10 

	     PER CAPITA CULTIVATED HECTARES 
	
	0.37 
	0.18 

	*AREA OF MAJOR CROPS (In “000” Hectares) 
	1972/2000-01 
	
	

	     WHEAT 
	
	796.80 
	       810.7 

	     RICE 
	
	687.90 
	       540.1 

	     COTTON 
	
	452.90 
	        523.6 

	*PRODUCTION OF MAJOR CROPS (In “000” M.Tons) 
	1972/2000-01 
	

	     WHEAT 
	
	1,137.40 
	2,226.5 

	     RICE 
	
	1,159.30 
	1,682.3 

	     COTTON LINT (In “000” Bales) 
	
	1,039.80 
	2,141.1 

	EDUCATION 
	
	
	

	(a)ENROL. PARTICIPATION RATE (Primary) 
	1971-72/1999-00 
	39.04 
	63.40 

	  
	                  ** 
	
	

	HEALTH (Per Ten Thousand Persons) 
	    1987/2000 
	
	

	     DOCTORS (MBBS) 
	
	1.59 
	2.44 

	     NURSES 
	
	0.67 
	1.10 

	     PARA MEDICAL STAFF 
	
	3.50 
	3.82 

	     BEDS 
	
	7.02 
	8.49 

	ROADS 
	1971-72/2000-01 
	
	

	     PUCCA ROAD PER HUNDRED SQ. Km. 
	
	
	

	     OF GEOGRAPHICAL AREA 
	
	2.78 
	15.46 

	     KATCHA ROAD PER HUNDRED SQ. K.m. 
	
	
	

	     OF GEOGRAPHICAL AREA 
	
	    1.01 
	2.74 

	COMMUNICATION 
	1970-71/2000-01 
	
	

	     T.V SETS PER "000"  HOUSE HOLD 
	
	28.89 
	207.05 

	ELECTRICITY (In KWH) 
	1975-76/2000-01 
	
	

	     PER CAPITA ELECTRICITY GENERATION 
	
	211.59 
	536.94 

	GAS (In "000" Cubic Feet) 
	1975-76/2000-01 
	
	

	      PER CAPITA GAS CONSUMPTION 
	
	0.79 
	5.78 


  Average of five years.                                                    **As on 01-01-2000. 

   
  Source: Sindh Bureau of Statistics

	WATER WITHDRAWALS (In MAF) 
	  
	48.16 
	      45.37 
	      35.97 

	FERTILIZER OFF TAKE (In “000” N. Tons) 
	  
	528.06 
	     528.81 
	     561.66 

	FISHERIES/FISH CATCH (In “000” M. Tons) 
	  
	       1998 
	       1999 
	2000 

	     MARINE 
	  
	  295.65 
	333.05 
	         244.08 

	     INLAND 
	  
	    96.40 
	113.08 
	97.92 




Source: Sindh Bureau of Statistics

	TRANSPORT, COMMUNICATION, ELECTRICITY & MINING

	TRANSPORT 

	TYPE OF VEHICLES “ON ROAD” (In Nos.) 
	1999-2000 (P) 
	2000-2001(E) 

	    TOTAL 
	967,619 
	1,011,230 

	     MOTOR CARS, JEEPS & WAGONS 
	346,728 
	359,347 

	     MOTORCYCLES 
	440,985 
	463,552 

	     TAXIES 
	32,075 
	33,077 

	     MOTOR RICKSHAWS 
	25,780 
	27,719 

	     BUSES/MINI BUSES 
	11,513 
	11,970 

	     TRUCKS 
	12,321 
	12,856 

	     TRACTORS 
	42,783 
	45,047 

	     PICKUPS, D.VANS & OTHERS 
	55,434 
	57,662 

	ROAD KILO METRES (In Kms.) 
	1999-2000 
	2000-2001 

	     PUCCA     (High Type) 
	20,964 
	   21,786 

	     KATCHA  (Low Type) 
	4,051 
	3,864 

	TELE-COMMUNICATION SERVICES (P) 
	
	

	     POST OFFICES 
	1,799 
	1,761 

	     TELEVISION SETS 
	957,408 
	1,039,888 (E) 

	ELECTRICITY GENERATED (In Mn. KWH) 
	20,251 
	       17,756 




Source: Sindh Bureau of Statistics

	ELECTRICITY  & GAS

	CONSUMPTION 
	ELECTRICITY
(In Mn. KWH)
	NATURAL GAS
(In Mn. Cub. Mtrs.) 

	 
	K.E.S.C
(2000-2001)
	WAPDA
(2000-2001)
	KARACHI
(2000-2001)
	INDUS
(2000-2001)

	T O T A L 
	6,924 
	5,608 
	4,288 
	1,127 

	     DOMESTIC 
	2,683 
	1,516 
	935 
	307 

	COMMERCIAL 
	653 
	221 
	141 
	33 

	     INDUSTRIAL 
	2,605 
	1,179 
	3,212 
	787 

	AGRICULTURAL 
	28 
	636 
	.. 
	      .. 

	     OTHERS 
	955 
	2,056 
	.. 
	    .. 


Source: Sindh Bureau of Statistics

CURRENT HOUSING CONDITIONS
	 HOUSING STOCK IN KARACHI (1969, 1981, 1986) in thousands

	Types of Houses
	1969
	1981
	1986

	Pucca (Permanent)
	223
	360
	352

	Semi- pucca (semi-permanent)
	179
	360
	534

	Kutcha (Temporary)
	86
	137
	190

	Total
	490
	853
	1078


House price to income ratio = 14.8 

Rent to income ratio = 6 

 

	PHYSICAL CHARACTERISTICS OF HOUSING IN SQUATTER AND PLANNED AREAS, 1988

	Characteristics
	Squatter settlements
	Planned Areas
	All Areas

	Number of rooms in house
	2.2
	3.2
	2.7

	Persons per room
	3.9
	2.7
	3.3

	Age of house
	14.9
	16.3
	15.6

	Plot size (square yards)
	100.7
	154.2
	126.9

	Percentage of units (single family detached)
	88.2
	69.6
	79.0

	Percentage of units (one storey)
	90.4
	69.5
	80.1

	Percent of house with RCC roof
	18.7
	69.9
	43.8

	Percent of house with concrete / plastered walls
	57.4
	86.6
	71.7

	Percent of houses with water
	50.3
	83.6
	66.6

	Percent of houses with electricity
	75.8
	94.8
	85.1

	Percent of houses with gas
	35.1
	75.3
	54.8

	Average distance to work (minutes away)
	34.5
	30.8
	32.7


	PERCENTAGE OF HOUSEHOLDS BY INCOME (1986)

	Income Group
	Income (Rupees)
	% of Households by income

	High Income
	10,000 and above
	4.2

	High Middle
	5,001 to 10,000
	11.4

	Lower Middle
	2,601 to 5,000
	26.6

	Lower Income
	1,601 to 2600
	23.5

	Below Poverty Line
	1,600 and below
	34.3

	Source: Hasan, 1991
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