Introduction to Natural Resource Economics
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Concepts of Natural Resource Economics: Economics and Environment
The life of human beings have deep relation with earth natural resources. The earth provides everything. Human beings needs everything in the form of food, water and minerals. We get food from plants and trees. We get milk from animals. We get water from rivers and streams. These are resources which Allah (The Al-Mighty) has gifted us. Plants, trees, minerals and water which Allah had created are sufficient for human beings as well as animals, they are called natural resources. 
Natural Resource Economics deals with the supply, demand and allocation of the Earth's Natural Resources. One main objective of Natural Resource Economics is to better understand the role of natural resources in the economy in order to develop more sustainable methods of managing those resources to ensure their availability to future generations. Resource Economists study interactions between economic and natural systems, with the goal of developing a sustainable and efficient economy.

Natural resource economics is a transdisciplinary field of academic research within economics that aims to address the connections and interdependence between human economies and natural ecosystems. Its focus is how to operate an economy within the ecological constraints of earth's natural resources. Resource economics brings together and connects different disciplines within the natural and social sciences connected to broad areas of earth science, human economics, and natural ecosystems. Economic models must be adapted to accommodate the special features of natural resource inputs. The traditional curriculum of natural resource economics emphasized fisheries models, forestry models, and minerals extraction models (i.e. fish, trees, and ore). In recent years, however, other resources, notably air, water, the global climate, and "environmental resources" in general have become increasingly important to policy-making.

Academic and policy interest has now moved beyond simply the optimal commercial exploitation of the standard trio of resources to encompass management for other objectives. For example, natural resources more broadly defined have recreational, as well as commercial values. They may also contribute to overall social welfare levels, by their mere existence.
Price of Natural Resources: 

Prices of resources can change, and with increase in prices some reserves which were initially considered uneconomic may become profitable to extract and may be able to utilize more expensive but new technologies. The potential reserves are, thus, a function of price. The higher the price, the larger would be the potential reserves. Potential reserves are, therefore, identified economic reserves (current reserves) plus the identified subeconomic reserves that may be economic at certain higher prices.
Scarcity of Resources: 
The physical scarcity indices are as;

1. Static Reserve Index (SRI):
SRI is the number of years the current reserves (R) of a given resource will last at the current annual rate of consumption (C). Example: given the size of current reserves of a resource to be 775 million tons and the current annual rate of consumption 1.85 million tons, the reserves would be expected to last 418 years (SRI = 775/1.85 = 418).
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2. Exponential Reserve Index (ERI): 

ERI is the number of years the current reserves of a given resource will last if the current consumption expands every year at a constant rate of growth (r), due to population and income growth. If in the example, the annual consumption grows at 2.6% annual rate (r = 0.026), the resource will instead last only 93 years (ERI = 93).
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 Natural capital is one of the important pillars of good economic performance and development. It has been strongly believed from the time of Adam Smith and David Ricardo that the countries endowed with natural resources have an edge over countries that are not. Natural resource endowments can help countries to grow and diversify.

Natural capital is considered an important source of wealth around the world but some studies found that abundance of natural capital is neither necessary nor sufficient for prosperity and economic development. The experience shows that natural resources played minor role in the development of the countries like United States and United Kingdom. Most of the Western European countries have few natural resources but developed on the basis of manufacturing and services. Another example of the experience of Asian economies called Asian tigers that do not possess natural resource endowments. It can also be clearly observed that the countries enriched with natural capital could not sustain their economic growth.

The relationship between natural resource abundance and economic growth is controversial among the researchers throughout the world. So, it could not be settled among economists that natural resource abundance is either curse or blessing for the country endowed with vast natural resources.

Demand and Supply of Natural Resources:

Supply-and-demand is a model for understanding the determination of the price of quantity of a good sold on the market. The explanation works by looking at two different groups – buyers and sellers – and asking how they interact.

The supply-and-demand model relies on a high degree of competition, meaning that there are enough buyers and sellers in the market for bidding to take place. Buyers bid against each other and thereby raise the price, while sellers bid against each other and thereby lower the price. The equilibrium is a point at which all the bidding has been done; nobody has an incentive to offer higher prices or accept lower prices.

Perfect competition exists when there are so many buyers and sellers that no single buyer

or seller can unilaterally affect the price on the market. Imperfect competition exists when a single buyer or seller has the power to influence the price on the market. The supply-and-demand model applies most accurately when there is perfect competition. This is an abstraction, because no market is actually perfectly competitive, but the supply-and-demand framework still provides a good approximation for what is happening much of the time.

Demand of Natural Resources:

Used in the vernacular to mean almost any kind of wish or desire or need. But to an economist, demand refers to both willingness and ability to pay.

Quantity demanded (Qd) is the total amount of a good that buyers would choose to purchase under given conditions. The given conditions include:

price of the good

income and wealth

prices of substitutes and complements

population

preferences (tastes)

expectations of future prices

We refer to all of these things except the price of the good as determinants of demand.

We could talk about the relationship between quantity demanded and any one of these things. But when we talk about a demand curve, we are focusing on the relationship between quantity demanded and price (while holding all the others fixed).

A Demand Curve is a graphical representation of the relationship between price and quantity demanded (ceteris paribus). It is a curve or line, each point of which is a price- Qd pair. That point shows the amount of the good buyers would choose to buy at that

price.

Changes in demand or shifts in demand occur when one of the determinants of demand other than price changes. In other words, shifts occur “when the ceteris are not paribus.” The demand curve’s current position depend on those other things being equal, so when they change, so does the demand curve’s position.

Examples:

1. The price of a substitute good drops. This implies a leftward shift.

2. The price of a complement good drops. This implies a rightward shift.

3. Incomes increase. This implies a rightward shift (for most goods).

4. Preferences change. This could cause a shift in either direction, depending on how preferences change.

Demand versus Quantity Demanded. Remember that quantity demanded is a specific amount associated with a specific price. Demand, on the other hand, is a relationship between price and quantity demanded, involving quantities demanded for a range of prices. “Change in quantity demanded” means a movement along the demand curve. “Change in demand” refers to a shift of the demand curve, caused by something other than a change in price.

Supply of Natural Resource: 

Used in the vernacular to mean a fixed amount, such as the total amount of petroleum in the world. Again, economists think of it differently. Supply is not just the amount of something there, but the willingness and ability of potential sellers to produce and sell it. Quantity supplied (Qs) is the total amount of a good that sellers would choose to produce and sell under given conditions. The given conditions include:

price of the good

prices of factors of production (labor, capital)

prices of alternative products the firm could produce

technology

productive capacity

expectations of future prices

We refer to all of these, with the exception of the price of the good, as determinants of supply.

When we talk about Supply, we’re talking about the relationship between quantity supplied and the price of the good, while holding everything else constant. 

The Law of Supply states that “when the price of a good rises, and everything else  remains the same, the quantity of the good supplied will also rise.” In short,

↑P →↑Qs

A Supply Curve is a graphical representation of the relationship between price and quantity supplied (ceteris paribus). It is a curve or line, each point of which is a price-Qs pair. That point shows the amount of the good sellers would choose to sell at that price.

Changes in supply or shifts in supply occur when one of the determinants of supply other

than price changes.

Examples:

1. The price of a factor of production rises. This would cause a leftward shift the supply curve.

2. A rise in the price of an alternative good that could be provided with the same resources. This implies a leftward shift of supply.

3. An improvement in technology. This leads to a rightward shift of supply. Supply  versus Quantity Supplied. Analogous to the demand versus quantity demanded distinction. “Change in quantity supplied” means a movement along the supply curve. “Change in supply” refers to a shift of the supply curve, caused by something other than a

change in price.

Market Equilibrium:

Putting demand and supply together, we can find an equilibrium where the supply and demand curve cross. The equilibrium consists of an equilibrium price P* and an equilibrium quantity Q*. The equilibrium must satisfy the market-clearing condition, which is Qd = Qs.

Economic Efficiency of Resource:

(a) An allocation of resources (quantity) is economically efficient where no reallocation can make one person (human being or business) better off without making another worse off. 

i. A guide to managing resources within an organization and across entire economies. 

ii. Identifies opportunities for profit (there is a way to make money by resolving an economic inefficiency). 

iii. A way to assess government intervention. 

iv. It assesses resource allocations in terms of each individual user’s evaluation of the benefit. 

(b) Three sufficient conditions for economic efficiency: 

i. All users achieve same marginal benefit; 

ii. All suppliers operate at same marginal cost; and 

iii. Every user’s marginal benefit = every supplier’s marginal cost. When marginal benefit is less than marginal cost, society overall could gain by reducing provision of that item, and vice versa. 

(c) An economically efficient allocation is equivalent to maximum (sum of) buyer surplus and seller surplus. 

(d) Internal organization. 

i. Moonlight Paper (business: production and delivery of wood) example: 

(1). Users: paper mills. 

(2). Suppliers: forests. 

ii. Three conditions. 

(1). Same marginal benefit. If one paper mill gets more profit than another, the company should switch some wood supplies to the higher profit mill. Buyer surplus will increase. The company’s overall profit will be higher. 

(2). Same marginal cost. If one forest can produce wood at a lower marginal cost than another, then the company should direct the lower cost forest to produce more and the higher cost forest to produce less. Seller surplus will increase. The company’s overall profit will be higher. 

(3). Marginal benefit = marginal cost. If the marginal benefit of wood to the paper mills is less than the marginal cost of production wood, the company should cut back production. 

(e) Economic efficiency distinguished from technical efficiency. 

i. Technical efficiency: the provision of an item at the minimum possible cost; does not imply scarce resources are being well used. 

ii. Economic efficiency extends beyond technical efficiency. 

Natural Resource Exploitation:
Allah has gifted us with all kinds of resources. Pakistan has mountains, plains, deserts, rivers, fertile soil, oceans etc. Our country is rich in natural resources. Natural resources are necessary for national development. Natural resources are very important for the development and prosperity of country. Important thing is that how to utilize them for the welfare of human beings and development of the country economically. The population of the country is increasing rapidly. It is very good sign, the people of Pakistan are working hard and sincere for the development of the country. The Government is also working for progress and prosperity of Pakistan. We should have to use natural resources to the maximum to develop our country, so we can achieve an important position in the world.  
There are evergreen forests in the northern and north-western parts of the country. Beautiful scenes attract human beings. In this way, forest are means of beauty and attraction. These forests include deodar, firs, blue pine, chalghoza oat, chestnut, watnut etc. These are found in Murree, Mansehra, Chitral, Swat, Dir etc.

Exploitation of Natural Resource:

1. Rains and snow in heavy quantity fall on northern mountain of Pakistan. These are the main source of water of rivers. Forests also stop the soil erosion as they slow down the speed of rain water in the slope of mountains.

2. Natural resources like forests provide wood as fuel in the place of coal. They also provide timber, firewood, gum, medicine and other important things which are very important for trade of country  

3. Natural resource like forest make the climate very pleasant as they reduce heat and pollution.

4. Natural resource like forests keep the soil intact and soil fertility remains unaffected.

5. Natural resource like Trees absorb water from the soil and lowers water level of underground reserves. 

6. Natural environment promote wildlife and tourism.

7. Natural resources like oil, gas and minerals provide employment opportunities for large number of people.

8. Natural resources like forest plays an important role in the economy of Pakistan. Almost 5 million people are directly or indirectly engaged in this sector. We get building wood from forest and also used in preparation of furniture. Herbs used in preparation of medicine.   
9. Natural resources as minerals like forests are the previous wealth of country. Some minerals like coal, iron and copper etc are found in solid form, while some like gas, petrol, oil etc are discovered in liquid form. A country with large deposits of minerals provides a sound base for the development of large number of industries vic iron, steel, petrol, chemicals, cement. The discovery of huge reservoirs of natural gas is a great blessing of God in P
Pakistan. The gas is very good substitute for coal and petroleum. It is also used as raw material in various industries such as fertilizer, plastic etc. 

It is fact, economic development of a country totally dependent upon natural resources. The exploitation of natural resources and their usefulness depends upon the efforts of human beings. Since the population of the country is increasing day by day, so it is necessary to make best possible use of available natural resources to meet the growing demands of population domestically, and also required to import some of the value added natural products to other countries for earning foreign exchange as well. 
Economic Approaches to Conservation of Natural Resources:
Pakistan is one of resource rich countries in the world having a large amount of coal, gas, gemstones, copper and gold reserves. Other resources also included oil, iron, titanium and aluminum which are a necessity for any growing economy. 40% Natural Gas is losses in pipeline every year according to SNGPL. We can prevent this loss by changing the strategy. A large number of users are not paying gas bills and hundred of factories and other manufacturing plants are using gas without meters including heavy weight industrialists and politicians. We can terminate the system of pipeline in Pakistan as other parts of world are also not delivering gas through pipelines. In this way, the 40% immediate line losses will be resolved and no gas without billing will be faced by the gas providing companies. We can install some LNG (Liquid Natural Gas) plants to liquify our “Sui Gas”. In this way, those who will pay for a cylinder of gas will buy gas on company outlets or private stores and in the result Pakistan will get rid of a big problem.
Coal is also named as “black gold” in the world and we have a large amount of Coal Reserves in Pakistan. Main discoveries are Lakhra, Sonda, Thatta, Jherruck and Thar. These can add a great share to the progress of the economy of Pakistan. The coal can also be transformed into Diesel, Gas and the process also experimented by a noble scientist of Pakistan, Dr Samar Mubarakmand. Coal Fields at Jehlum, Mach, Ziarat, Chamalang and Kingri are also secondary level resources.

Potohar region is an oil rich region in Pakistan. Some parts of Baluchistan also have oil but Pakistan is famous for Coal and Gas rather than Oil. For now, Pakistan is importing Oil for fulfilling its requirements but oil fields of Pakistan have enough potential that it can produce more than its requirements.

Gold Resources of Pakistan are real worth which also seduces foreign countries to its gold rich areas like Sandak and Reko-Dik Gold Mines in Baluchistan which are famous for Gold and Copper. Pakistan have enough gold that it can collect more gold than America and China in its reserves but only will is needed.

In the end, the most valuable thing are the gemstones of Pakistan. Pakistani gemstones include a variety of minerals such as peridot, aquamarine, topaz, ruby and emerald making the country significant in the mineral world. Chillas, Gilgit, Hunza, Swat, Dir, Mansehra, Kohistan, Khyber Agency, Bajaur Agency, Mohmand Agency, Waziristan, Chaman, Taftan, Panjgur, Chaghai, Panjgur, Kallat, Loralai and Kharan are gemstones rich areas. Those who want to get rid of paper currency can use these stones along with gold, silver and copper as real wealth and wide range of gemstones allows Pakistan to get rid of paper currency.

Following are the details of natural resources of Pakistan which are needed to utilize for the economic boom in Pakistan.

1- Coal:

Pakistan recently discovered one low and four low-to-medium quality coal seams in the Punjab. Low sulfur coal was recently reported at the Baluchistan and near Islamabad. Bituminous, sub-bituminous, and lignite coal have been found in Pakistan.

Coal reserves are estimated at 175 billion tons. This would equate to 618 billion barrels of crude oil. When compared to oil reserves his is more than twice the amount of the top four countries. If At KSA’s current usage, the reserves would last more than 200 years.

2- Oil and Gas:

Natural gas production is at a high level in Pakistan. Estimated reserves are 885.3 billion cubic meters (as of January 2009). Gas fields are expected to last for another 20 years. The Sui gas field is the largest, accounting for 26% of Pakistan’s gas production. Daily production is 19 million cubic meters a day. Under the barren mountains of Balochistan and the sands of Sindh, there are untouched oil and gas reserves.

3- Other Minerals:

Pakistan has large gold/copper ore deposits at Saindak. There are large deposits of rock salt in the Pothohar Plateau. Pakistan’s mineral resources include reserves of gypsum, limestone, chromites, iron ore, rock salt, silver, precious stones, gems, marbles, tiles, sulfur, fire clay, and silica sand.

Other than these, Pakistan have also good quality of Uranium at Dera Ghazi Khan region but Uranium details are not made public by authorities.
Minerals, power and forests resources are the foundation of economic development. They help in giving an initial push to the raining of production in all sectors of economy. If the quality of manpower is high in a country. Hence human and natural resources are thus both determining factors in economic development.
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