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1.3 Role, Importance and Value of Biodiversity

One problem facing ecology and economics today is how to measure the value of environmental goods whose destruction (associated with the ever-increasing scale of the human enterprise) generates vast externalities. A prime example of one of those goods is biodiversity - the variety of genetically distinct populations and species of plants, animals, and microorganisms with which Homo sapiens share Earth, and the variety of ecosystems of which they are functioning parts.

Economists and ecologists agree that biodiversity has value to humanity, although whether it has value independent of human needs is less clear. Both groups also agree that the value of biodiversity to humanity has both use and non-use components. 

1.3.1 Direct Values:

Natural ecosystems provide people with food and innumerable materials of all sorts, from honey and truffles to teak. Most notably, a crucial portion of the protein in our diets comes straight from nature in the form of fish and other animals harvested from the seas. This service is provided by oceans in conjunction with coastal and wetland habitats, which serve as irreplaceable nurseries for marine life that is either harvested directly or used as a food supply by the sea life that we eat.

The active ingredients in at least a third of the prescription drugs used by civilization come directly from or were derived from chemical compounds found in wild plants, fungi, or other organisms, especially in tropical forests - digitalis, morphine, quinine, and antibiotics being among the most familiar.

Natural ecosystems maintain a vast genetic library from which Homo sapiens has already drawn the very basis of civilization and which promises untold future benefits. That library of millions of different species and billions of genetically distinct populations is what biologists are referring to when they speak of biotic diversity, or biodiversity. 

The potential for biodiversity to supply new and vitally needed foods and medicines alone is enormous. Wild plants and animals could be sources of new foods to augment the human food supply, which in the last generation or two has seen shrinkage in the variety of foodstuffs entering the economy as agricultural systems have shifted to the big three (wheat, rice and maize) and other widely growth and improved crops at the expense of many traditional varieties and species. The narrowing of the genetic base of major crops is a serious concern that has been addressed (although how adequately is questioned by many agronomists and geneticists). But the neglect of potential food plants that have never been domesticated and of many traditional foods in tropical regions is also a serious matter, especially as tropical forests, the prime potential source of new foods, drugs, and other useful materials, vanish at accelerating rates.

Biotechnology and Pharmaceutical Industries: 

Most if not all pharmaceutical industries in Jordan rely upon ready imported raw materials. The potential of producing such materials is there, what is needed is a real drive toward exploitation of the available resources from natural products. Microbial secondary metabolites that include organic substances, food additives, bio-pesticides enzymes, etc. are just a few examples of what we should invest in both economically and scientifically.

Food and Beverage Industries:

In Jordan, improving product quality and increasing the production of microorganisms is lagging behind the industrial world. In developed industrial countries, superior microbial species have been carefully selected and improved over centuries to suit local conditions and special circumstances. Priority in Jordan should concentrate upon microbiological control of insects, genetic characterization of strains of Rhizobia, and ectomycorrhizal fungi, which are important for soil rehabilitation and reforestation. Also extra-cellular enzyme producing microorganisms are worthy of investigation, and specially those thermostable varieties which are important in fermentation and food technology and industries. All the above-mentioned lies in utilizing the great diversity of microorganisms in nature. It is this variation that results in the often-superior capabilities of microorganisms together with their novel capacities of bio-transformations, tolerance to environmental stress and variety of biochemical pathways that support the productivity.

Economic Value of Plants: 

Few studies related to the economic and medicinal value of plant biodiversity in Jordan were carried out. Extensive studies are thus needed to investigate the economic value of Jordanian plants in terms of their potential use in agriculture, forestry horticulture, medicine, genetics, or biotechnology. 

Economic Importance of Coral Reef Communities: 

The Gulf of Aqaba could play a major role as a revenue earner for Jordan. Important as the only marine outlet for Jordan, the Gulf of Aqaba holds valuable economic resources for pharmaceutical, recreational and tourist use, and for fisheries. 

Tourism:

Tourism is now the leading revenue earner in many countries. The Florida reefs are considered to be worth US$1.6 billion in recreational earnings. Recreational divers from the US alone spend US$286 million each year in the Caribbean and Hawaii. The economic value of reef tourism has only been partially determined in the developed countries. The Gulf of Aqaba, if managed properly, has several key elements, which can make it one of the most important contributors to Jordan's economy. These points can be summarized as follows:

a) The Gulf of Aqaba is the nearest tropical sea to Europe, which can attract many tourists due to the low traveling costs. In addition, accommodation in Jordan is relatively not expensive.

b) The Gulf embraces one of the most unique, fascinating and highly diverse coral reef communities. About 1000 species of fish, 150 species of reef building corals, 120 species of soft corals and 1000 species of mollusks are found in the Gulf of Aqaba. Coral species in the Gulf represent about 40 % of 
the maximum number of coral species found in any area of the Indo-Pacific. 

c) The warm, clear and calm waters of the Gulf make it suitable for many aquatic sports, such as snorkeling, diving, water-skiing, wind surfing, boating etc.

Pharmaceutical Applications:

As a result of the recent scientific development, there is growing interest in reef species as a source of compounds for drug industry. Many species, sea fans, sponges, fishes, corals and nudibranches, living in the Gulf of Aqaba contain pharmacologically active substances. Recently, small pieces of corals have been used as bone graft substitutes. In addition, the UV-light absorbing pigments in coral tissues have been investigated as a source of a new ingredient for sunscreens.

Aquarium Trade:

Many reef species, including fish, shrimps, mollusks and corals, have been taken for the aquarium trade. However, there is no information about the economic value of this sector and its effect on the marine environment of the Gulf of Aqaba.

1.3.2 Indirect Values 

Humanity, of course, is dependent for its very existence on other organisms, but in ways that are rarely recognized in formal economic analyses. It must be emphasized that it is not just preserving samples of the world’s genetic diversity (as might conceivably, but not practically, be done through a vast network of seed banks, botanic gardens, and zoos) that is important. Other organisms, in all their extraordinary variety, are part and parcel of a global life-support system that benefits them and humanity as well. We not only sprang from other life ourselves, we are completely dependent on it to maintain the habitability of this planet.

Perhaps the most basic dependence of humanity on other organisms is through the process of photosynthesis. That is the process by which green plants, algae, and some microorganisms bind solar energy into chemical bonds of carbohydrate molecules (sugars, starches, cellulose). That chemical energy can be used to drive the life processes of organisms, mostly by combining it with oxygen in a slow burning process known as cellular respiration (or just respiration). The vast majority of non photosynthesizers - human beings and other animals, fungi, and many microorganisms - must obtain their energy from photosynthesizers, either by eating them or by eating other animals that do.

The ravaging of biodiversity is the most serious single environmental peril facing civilization.  Biodiversity is a resource for which there is absolutely no substitute; its loss is irreversible on any time-scale of interest to society.  The loss can be viewed as one if not the most single serious externality associated with human economic activity.  But it is an externality so vast and pervasive that finding ways to evaluate (let alone internalize it) will be difficult.  

7.17 TOWARDS A BIODIVERSITY-ORIENTED SOCIETY

ECONOMIC VALUATION OF BIODIVERSITY

Strategic Objectives: 

Assess economic and social opportunities arising from the actual and potential use of Jordan’s biological resources.

Demonstrate the economic and financial advantages of biodiversity conservation. 

Operational Objectives:  

*Expand and improve training related to the incorporation of economic analysis in biodiversity conservation practices. 

*Establish a comprehensive national database on the economic value of biological resources.

*Identify and describe analytical techniques (economic instruments) and needed economic data that should be used to estimate the economic values of biodiversity resources.

Priority Actions:

Capacity-building and training material on economic valuation of biodiversity resources in Jordan.
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