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1. (Introduction) Overview of the Significance of the Environment and Human Development
In recent years, many of the economic and social indicators in Iran like in many other developing countries have shown considerable progress particularly in the social fields.  Indeed, many of these changes in the economic and social arenas have not necessarily been achieved through development planning; some have caused an increase in demand for environmental goods and services, intensifying utilization of the natural and environmental resources, and consequently creating environmental problems including air, water, and soil contamination, deforestation, soil erosion, etc.  In fact these are considered to be the basic environmental issues of the country that highly affect the indexes of human development.
2. An Overview of the Existing Environmental Situation in Iran
2-1: Natural Condition and Geographic Position
Iran with 1,648 million kilometer of land is a mountainous country surrounded by two major mountain ranges of Alborz on east-west direction and Zagross on northwest-southeast direction respectively.  Some 52 percent of the country's land is composed of mountain and hilly terrain, 28 percent consist of the plateau, and 20 percent are plain and hillsides.  One of the natural features of Iran is that it is laid   within the arid belt of the earth.  For this reason Iran is among the world's arid and semi-arid countries.  Topographical diversity of the country has created diverse ecological conditions entertaining diverse ecological systems unique in the world. This diversity of the ecological conditions has created varied environmental characteristics for human settlement and habitation.  About 11 percent of the country's area is under agricultural use, 7.5 percent is covered by forest, 54.6 percent by pastureland, and 19.7 percent is desert. The remaining 7 percent is covered by other uses including salt marsh, inland waters, residential and infrastructural uses.
2-2: The Climate
Climatic Characteristics of Iran is influenced by the rough terrain conditions from the northeast to southwest and west to east as well as from north to the south. Accordingly, the extent of rainfall decreases from northwest to southeast and from west to east and from north toward south. The annual average temperature increases adversely with decrease in rainfall.  The country's average rainfall is 251 millimeters which is much below the global average.
2-3: Ecosystems of Iran
Due to her geographical position (being situated in the arid belt of the earth) and topographic conditions (rough terrain), Iran entertains diverse climatic characteristics and her geographic extends encompasses unique ecosystems not often seen in other countries. Iran is situated as a bridge between four  distinct Hyrcani, Irani-Turani, Sahara-Sandi and Mediterranean flora regions., and is also influenced by Sudani-Ducani region.  Therefore four distinct vegetation regions of Caspian (Hyrcani), Zagrossi, Iran-Turani and Omani Gulf are identifiable, each of which consists of several ecosystems.
2-3-1: Forests and pasturelands
Vegetation coverage of Iran is limited due to the arid conditions prevailing over the country. As far as the density of vegetation is concerned, the country's forests are not considered to be rich.  Total forest areas of the country are about 12.4 million hectars representing some 7.5 percent of the country's area.  On the basis of climatic classification and studies undertaken on the vegetation, five flora regions of Hyrcani, semi-wet forest of Arasbaran, forest of the Iran-Turani vegetation region, and forests of vegetation region of semi-tropical of Omani Gulf and forests of the semi-arid Zagross region are identified.
According to the latest reports, the total pasture lands of the country is estimated to be around 90 million hectars of which 9.3 million hectars are considered to be of high quality to medium quality pasturelands, 37.3 million hectras are medium to poor, and 43.4 million hectars are classified as poor to very poor.
2-3-2: Biodiversity
Sharp contrast between climatic factors and topography along with changes in rainfall, temperature and geological characteristics affect the flora coverage and the physiological features, creating magnificent biodiversity.  Number of the flora species of Iran is estimated to be around 8,000 types of which some 1,700 and 20 genetic species are unique and are found in Iran alone.
Flora genetic reserves are quite varied. West of the country in particular is one of the important genetic center of the world.  Proportional to the flora diversity, physiological diversity is also quite observant.  Number of wild mammal species in Iran is estimated to be around 160.
Some 164 reptile species have so far been identified in Iran of which some 26 species are endogenous and unique to this land, 6 of them are prone to extinction at the global level.  There are some 502 species of birds, 269 species of fish of the inland sweet water, and 11 types of amphibian half of which are endemic (unique) for our country.
2-3-3: Marine Ecosystems
The marine environment of Iran including the Caspian Sea in the north and Persian Gulf and the Sea of Oman in the south enjoys unique and varied ecosystems. The Caspian Sea is a closed marine ecosystem.  The lake comprises some 380, 000 square kilometers and contains about 77,000 cubic meters of water and is the largest lake in the world. Some100 species and sub-species of fish have been identified in the lake and are considered to be very important from the economic and genetic view points both at the national and international levels.
The Persian Gulf is a semi-closed sea covering an area of some 239,000 square kilometers with some 8,630 cubic kilometers of water. Existence of commercial fish reserves, collar stone, Harra forest and aquatic variety of the sea are also significant from the standpoint of their ecological values at the international level. Due to the existence of major fossil energy reserves in this field, the Persian Gulf is one of most trafficked sea route for the oil tankers and is one of the world most strategic regions always prone to international conflicts and subject to all types of threats emanating from pollution. The Sea of Oman is a tributary of the Indian Ocean with less environmental problems than in the Persian Gulf. Existence of various commercial fish species, as well as presence of bio-system for some of the extinctive species, along the coastlines of the sea have made the area very important both domestically and internationally.
2-3-4: Inland Waters (Rivers and Ponds)
There are some 3450 seasonal and permanent rivers in Iran of which some 37 are major rivers of the country situated in 6 principle areas.  These rivers have formed natural sanctuaries for variety types of aquatic and side-aquatic/floral living species.
Ponds constitute another set of unique ecosystems in Iran.  There are totally some 1,000 small and large ponds in the country of which some 236 ponds have been investigated and some 81 ponds have been identified as important.  These ponds not only play an essential ecological role in preserving the environmental balance in the country, but have a key role from the view point of subsistence of the rural communities as the life of these communities is highly dependent on the continued existence of these ponds.
2-3-5: Desert Ecosystems
According to the existing statistics, the country’s deserts and kavirs comprise some 34 million hectars of land which makes some 20.7 percent of the country’s area.  On the basis of the estimates made, approximately one percent of the country’s land is converted to desert annually.  Existence of rare species such as dear, jabir, the wild ass and a wide spectrum of flora species have attracted special attention to these areas.
2-4: Human Habitat (Population and Activities)
2-4-1: Population and Urbanization
Distribution of population and activities in the country is influenced by a set of determined and undetermined factors.  Imbalanced distribution of activities throughout the land, some of which stem from lack of natural capabilities and determined policies of the government in the past few decades, resulting in disequilibrium in spatial distribution of population within and between the country’s regions.  On the one hand, the country’s population has increased during the recent few years and on the other hand the settlement pattern has increasingly shifted in favor of urbanization.  On the basis of available information the country’s population of 33.7 millions in 1976 has reached 60 million in 1996, representing an annual average increase of 3.5 percent.  Estimates indicate that population of the country increased to 64.5 millions in 2001.
Simultaneously with the said changes, the index of urbanization in the country increases substantially.  The urban population of Iran increased from 15.8 millions in 1976 to approximately 42 millions in 2001, representing an annual rate of growth of 3.9 percent.  The index of urbanization increased from around 47 percent in 1976 to about 64.6 percent in 2001.
Available evidences of urbanization transformation indicate4 that at least part of this changes has not occurred parallel to the formation and evolution of the production system and improved functioning of the cities but they are caused by widening the income gap between urban and rural areas, differences in potentials and utilization of these potentials, weakness of the production system in rural communities, etc., creating social and environmental problems in the country.
2-4-2: Industrial Activities
Distribution of industrial activities throughout the country demonstrates considerable imbalances as the result of policies adopted in the past such as distribution of population centers. Adoption of policies concerning creation of industrial poles during the previous plans has led to polarization of the country space and concentration of industries in certain parts of the country.
Presently some 400,000 industrial units operate in the country the greatest part of which are located in certain parts of the country mainly in the central and northwest regions.
Relevant studies show that the largest part of the country's industry is formed in proximity to the consumption market.  In other words, economic factors have played an important role in industrial development without taking into account the environmental concerns and the country's other capabilities.
2-4-3: Agricultural Activities
On the basis of the latest estimates, there are some 37 million hectars of cultivable land in Iran of which some 18.5 million hectars are being utilized in the process of production During the years of 1996 to 2001, some 5.76 million hectars out of the said lands have been under the annual irrigated cultivation, some 1.89 million hectars were under productive orchard gardens and some 5.65 million hectars were under annual dry farming. About 5.2 million hectars of irrigated and dry farming lands are left fallow and uncultivated
2-4-4: Infrastructures
Infrastructural activities performed in different parts of the country during the previous few decades have had different impact on the country's environment according to the nature of the work performed.  Among the infrastructure activities, transportation, road construction and dam construction have had the most impact on the country's environment.
3: Analysis of the Environmental Pressures on Urban and Rural Environments
3-1: Growth of Urbanization and the Environment
Transformations in the social and economic structures and textures of the country since the beginning of the recent century have left their impact on the settlement of population and their activities.  Rapid growth of population, parallel with the growth of urbanization in the recent three decades, has also left several effects and impacts on the urban areas.  These impacts are visible in form of contamination of water, air pollution, inordinated increase in raw material and energy, production of waste and appearance of variety of physical and mental illness in urban areas.
In the year 2001 some 9.86 million tons of various air pollutants (with the exception of carbon dioxide) have been discharged into the country's atmosphere of which the transportation sector with some 8.3 million tons (84.1 percent) has had the largest share in polluting the air.
Discharge of such a huge amount of pollutant into the atmosphere has had considerable negative impact on the environment especially in the urban areas, leaving negative implications on the citizens, animals, vegetation and buildings.  In cities like Tehran the impact has been more pronounced due to the topographic conditions.
Production and collection and disposal of urban wastes is another problem stemming from inordinate rapid urbanization, causing serious headache for the urban officials.  On the basis of the estimates made, some 38 to 42 thousand tons of various urban wastes is produced daily in the country of which some 6.5 to 7 thousand tons is produced in Tehran alone. Increase in water consumption and consequently production of urban waste water (sewage) is another outcome of inordinate growth of urbanization. Although many actions have been taken place to bring accessibility to healthy water in urban areas, leading to secure hygienic potable water for some 97 percent of urban communities by the end of 2001, but no serious action has been taken in regard with sewage system in urban areas.  Only 16.2 percent of the country's urban population has been covered by urban sewage systems.  This means that contamination of running and underground waters has become a major environmental concern.
3-2: Environmental Impacts of Industrial Activities
Study of the country’s industrial transformation shows that many of the country’s industrial units have not been properly located, heir concentration in certain regions of the country has produced all kinds of environmental crises.  Reports indicate that consumption of water in industry sector has increased from around 30 million cubic meters in 1963 with an average annual growth rate of 10.9 percent to around 900 million cubic meters in 1996.  On the basis of the projections made and on the assumption that part of the water consumed by the industry would be used by the industrial waste disposal, the volume of discharged wastewater into the country’s environment is estimated to be around 800 million cubic meters.
According to the existing information the magnitude of production of the solid waste out of the country’s industry in workshops with 10 and more workers, increased from around 2.364 thousand tons in 1995 with an annual growth rate of 18.2 percent to 4,614 thousand tons in 1999.
3-3: Impacts of Agricultural Activities on the Environment
Expansion of the agricultural land without taking into account the country’s capabilities, degradation of the vegetation coverage and the soil erosion stemming from development of agricultural land in dry farming areas and steep lands as well as in some the country’s land under irrigated cultivation have resulted in non-sustainability of these resources, reduction in production, and decline in quality of soil and its productive potentials.
On the other hand, improper use of the agricultural inputs especially chemical fertilizers and insecticides in the past few years have resulted in intensification of the process of pollution of the running and underground waters.  Moreover, discharge of these materials into rivers, ponds and coastal waters has caused the life cycles of these ecosystems, threatening the aquatic lives upon which the rural communities are highly dependent.  According to the latest information for the years 1996 to 2001, some 12.04 million tons of all kinds of chemical fertilizers have been distributed throughout the country.
Furthermore, on the basis of available statistics, during the same period some 143.6 thousand tons of all kinds of insecticides has been distributed throughout the country. Improper use of all the various types of toxic material such as Endosulfane, Diazneun, Diazneun Granul Sumiton which are unauthorized insecticides in western countries (such as Sweden) can have devastating effects on the marine ecosystems.
3-4: Exploitation of the Base Resources (Forests, Pasture land and Biodiversity)
Existing information indicates that during the recent few decades the country’s forest lands have been reduced from about 18 million hectars to 12.4 million hectars and the forest lands in north of the country has been reduced from 3.4 million hectars to 1.84 million hectars.  In the first and second development plans exploitation of 2 to 2.5 million cubic meters per year of the country’s forests was forecasted. But the annual real performance was reported to be 1.7 million cubic meters.  While emphasizing preservation of forests and reduction of the magnitude of exploitation, the third development plan projected an annual yield of 1.5 million cubic meters.  In reality, the annual yields for the year 2000 and 2001 have been reported to be 1.34 and 1.2 million cubic meters respectively.
Degradation of pasturelands like deforestation is considered to be another problem for the country.  The expanse of the country’s pasturelands which was 126 million hectars in 1972 was reduced to 90 million hectars in 1996. Improper exploitation of these pasturelands and existence of grazing animals in excess of the lands capacity are among the major factors in increasing degradation of the country’s pasture areas. The latest statistics indicate that some 83 million units of tribal animals and rural animal husbandries are totally dependent on the pasturelands. However, proper exploitation of the pastureland would yield enough food to feed some 37 million units.  Improper exploitation of the country’s forests and pasturelands on the one hand and the arid conditions pertaining over the country on the other hand has resulted in erosion of the topsoil both irrigated and sandy ones.  In addition desertification has also added to the problems of the country’s basis environmental issues.
Furthermore, according to the estimates made in 1971, total degradation in 125 million hectars of the non-plain land of Iran has been more than one billion tons. In the year 1981 and on the basis of the map of the existing soil erosion in Iran prepared by FAO, UNEP, and UNESCO, the extent of soil washed away by water has been around 1.5 billion tons. Based on the study undertaken in 1994 the extent of degradation in these lands has been 25 tons per hectars.  The result is that the extent of land degradation in the country has increased three-folds. Dispersion of the rural areas throughout the country, their relative far distance to urban areas, inaccessibility and closeness of the roads during the cold seasons, shortage of proper transportation means and consequently high cost of securing fossil fuel (oil and gas), existence of animals in excess of forests and pastureland feeding capacity, the rural subsistence economy and its reliance on the natural resources and biodiversity, etc, are all among the major factors inducing the inhabitants of these regions to overuse natural resources.  The net effects is increasing migration of the rural inhabitants to cities, decline of income and ultimately economic poverty in these regions in such a way to extensively affecting the indexes of human development in less developed regions.
3- 5: Impacts of Improper Consumption of Energy on the Environment
The energy sector involves polluting the air, water and soil from the exploration phase down to exploitation utilization, transportation, conversion, distribution and consumption, each of which will have its own specific impact on the environment. 
Existence of rich fossil reserves, relative inexpensiveness of the energy carriers in the country and absence of optimal use of them have resulted in an immense increase in consumption and waste of these resources in the past few decades. Based on the latest information, the total final consumption of energy in the country increased from 53.4 million barrels equivalent of the crude oil in 1967 to 705.4 million barrels in 2001, indicating an annual growth rate of 7.8 percent.  Per capita final consumption during the same period increased from 2.02 barrels of equivalent to crude oil to 10.78 barrels, representing an annual growth rate of 5 percent. Following the path of consumption of energy in the country, the extent of emission of the pollutants has also increased astronomically. Existing information indicate that extent of emission of co2 increased from 240.3 million tons in 1996 to 302.3 million tons in 2001, representing an annual growth rate of 4.7 percent. Per capita emission increased from 4 tons to 4.7 tons per year during the same time period. Magnitude of emission of NOx has also increased from 814.7 thousand tons to 994.4 thousand tons and per capita from 13.6 kg to 15.4 kg also during the years 1996 and 2001.  Due to cheap energy and use of machinery after their useful life, low technology and existence of dilapidated cars and the like, consumption of energy has increased considerably. But social welfare has not enhanced proportionately with that increase.  This is indicative of non-optimal use of energy consumption in the country.  As the result, the effect of such over consumption appears all over the country especially in urban areas in form of pollution and decline of quality of the environment.
4: Estimate of Economic Costs of Degradation and Pollution of the Environment
Nowadays the concept of development has become synonymous with preservation of natural resources and the environment, and has been integrated with indicators of the national economic accounts such as GDP.  For this reason, the costs of environmental degradation have been taken into account as one of the principle parameters.  In the year 2000 studies have been undertaken concerning the social costs of three main air pollutants (including NOx, SO2 and CO2). Based on those studies, total social costs of the said pollutants in 2000 was estimated to be around $12,372 millions of which about 50 percent is related to carbon dioxide.  NOx and SO2 have followed by 43.5 and 7 percent respectively.  Next diagram shows the social costs of the main three air pollutants in 2000. 
Transportation sector with a 40 percent share and $5.004 millions is in the first rank in creating social costs among the energy consuming sectors.  Second to it is power stations and industry with social costs of $2.362 millions (19.1 percent) and $2.270 millions (18.3 percent).  The commercial sectors, public sector and agriculture sectors make 5 percent contribution to the environmental degradation.  Among the consumptive fuels gasoil and natural gas contributes to the social costs as the extent of $4.233 and $3.599 millions, or a share of 34.2 and 29.1 percent, the highest share in the social costs.
Social Costs of Three Important Air Pollutants as divided by the Main Sectors of Energy Consumption in 2000
(Figures in $ millions)
	Sector
	NOx
	SO2
	CO2
	Total
	Percent 

	Household
	251
	33
	1239
	1523
	3/12

	Commercial& Public 
	178
	82
	328
	588
	8/4

	Industry
	739
	235
	1296
	2270
	3/18

	Agriculture
	347
	52
	226
	625
	1/5

	Transportation
	3251
	217
	1536
	5004
	4/40

	Power stations
	619
	250
	1493
	2362
	1/19

	Total
	5385
	869
	6118
	12372
	100


5: Position of the Environment in Development Plans
During the past half century, formulation of policies and plans in Iran like in many other countries have been made on the basis of economic development and maximum utilization of resources with little regards for sustainability and preservation of the base resources and environmental consideration. Adoption of such policies have resulted in degradation and backward movement of environmental resources, and consequently has led to negative impacts in form of reduction of water resources, deforestation and degradation of pasture lands, soil erosion , contamination of surface and underground waters, decline of biodiversity and in sum distortion of environmental sustainability of the country. The most important event in the area of regulatory measures and securing protection of the environment has been enactment of the Principle 50th of the Constitution of the Islamic Republic of Iran in 1979 in which emphasis has been placed on protection f the environment and such protection has been considered to be a public responsibility, prohibiting any human action that might adversely affect the environment. Position of the environment has been enhanced in the country’s planning system the third and fourth development plans in such an extent that has influenced the decision making processes at various developmental levels.  From this perspective, the country’s third and fourth development plans are turning points in the country’s environmental transformation process.  For this reason, the country’s twenty-year vision and several articles of the third and fourth development plans have emphasized environmental protection and preservation of its sustainability, thus conditioning implementation of many developmental projects to observation of the environmental considerations.
Study of the content of strategies and goals of the fourth development plan shows that in this plan, unlike the previous ones, orientations have been redirected from passive and reactive approaches toward preventive and directive approaches, placing emphasis on the necessity of sustainability of the country’s development and preservation of the environmental balance and enablement much more than in the previous plans.  In the process of formulation of the fourth development plan the environment sector encompasses the following five principles adopted and to be implemented through participation of government agencies and public sectors as well as representatives of NGOs concerned with the environment.  All policies and plans have been formulated in such a way to accommodate these principles:
A. Principles
· Propagation of environmental culture and ethics
· Compatibility of development and the environment
· Preservation and revitalization of the biodiversity
· Protection, revitalization and development of the natural resources ( Forest, pastureland, water and soil)
· Enabling environmental structure
B. Actions
Study of the long-term documents (the twenty-year vision), the contents of strategies and legal provisions, goals and macro strategies for the environment in the country’s fourth development plan the following actions and activities have been emphasized in order to preserve the country’s environmental sustainability:
· Preservation of genetic reserves
· Integrated management of natural resources
· Supporting NGOs concerned with the environment
· Preventing environmental pollution
· Incorporating environmental considerations in the development plans
· Environmental impact assessment of development projects prior to their execution
· Taking into account environmental capability as a prerequisite to setting up activities
· Reducing consumption of fossil fuels
· Enhancing environmental awareness and reforming approaches and life styles of the society on the basis of the principles of sustainable development
· Increasing share of clean technology and renewable resources
· Management, monitoring and control of environmental pollutants
· Reducing air pollution in large and polluted cities of the country and establishing ecological management
· Taking into consideration the natural capability and bearing capacity of ecosystems in national development plans
· Taking into account economic values of natural and environmental resources in developmental process
· Reforming exploitation system of natural resources and taming factors contributing to non-sustainability of these resources
· Formulation and implementation of comprehensive plans for prevention and counteracting unpredictable events and natural disasters in the fields of natural resources
· Strengthening national determination for preservation, revitalization and sustainable development of natural resources and increasing green productivity
· Substantiating government ownership of national and public lands
· Implementing projects for revitalization and development of vegetation
· Enhancing responsible and effective role in making commitments and bilateral cooperation and regional and international relations on the basis of national interests
· Developing and protecting investment in the country’s environmental sector
Main Challenges
Though during the three decades since the advent of the Islamic revolution many of the economic and social development indexes in Iran have gone through deep transformations and in some areas such as life expectation, accessibility to information, educational coverage, rate of literacy, etc. there have been growing achievements but many of these changes such as urbanization, consumption pattern, settlement system, have not necessarily been a reflection of desirability of the plans and policies, in some cases implementation of these plans and policies have resulted in an increase in demand for environmental goods and services, thus intensifying the process of exploitation of resources, and consequently leading to decline of sustainability and degradation of the environment whose symptoms appear as environmental complications in the natural and man made environments. Fortunately, the issue of protection of the environment and securing its sustainability has received considerable attention in formulation of strategies and policies concerning guaranteeing sustainability and preservation of environmental balance in the country. However, at the present time there are various challenges in these areas whose partial list includes the followings:
· Atmospheric and topographic conditions overwhelming the country (insufficiency of rainfall and being situated in the arid belt)
· Scarcity of identification and information concerning the country’s environmental processes
· Production and consumption patterns incompatible with the environment
· Degradation of pastureland and forests
· Absence of necessary information for making estimate of the costs of environment degradation
· Scarcity and insufficiency of appropriate environmental criteria and standards
· Dependency of subsistence of rural community on the base resources
· Weakness in utilization of public participation for protection of the environment
· Desertification especially in arid and semi-arid regions of the country
· Intensive pollution of air in some of the country’s urban areas
· Absence of comprehensive information concerning the environment
· Improper consumption of energy for the reason of it low price of the energy carriers of the country
· Improper use and inappropriate consumption of agricultural inputs especially fertilizers and insecticide
· Intra-border environmental problems such as pollution of the coastal waters in the south and north of the country
· Environmental pollutions stemming from improper discharge of solid wastes and liquid urban and industrial wastes.
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