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Session 2.0 
Understanding Forests
Overview

As have been discussed in previous session, auditors have to obtain understanding of the business context in every audit engagement. Auditor should keep in mind, the main purpose of performance audit in forestry is to look for the opportunity to improve the performance of the audited entity.
This session specifically discusses forests definitions, categories, types, functions, and wide range of international initiatives on forestry. Those information are necessary to help the auditor be more focus in developing the audit plan.
Learning Objective

By the end of this session, the participants will be able to explain importance of forests and to describe information necessary to plan the performance audit in forestry.
Definitions of Forest 

Many definitions of forests have been developed and proposed. The definitions differ based on the perspectives, ideologies, and interests of the authors, as well as the diversity of forests and forest ecosystems in the world. 

The Food and Agriculture Organization (FAO) (2005) defines forest as:

Land spanning more than 0.5 hectares with trees higher than 5 meters and a canopy cover of more than 10 percent, or trees able to reach these thresholds in situ. It doesn’t include land that is predominantly under agricultural or urban land use. 

Other experts have used definitions that are typically characterized by area of land, the area’s function and an ecosystem. For example, Helms (1998) defines forest as:

An ecosystem characterized by more or less dense and extensive tree cover, often consisting of stands varying in characteristics such as species compositions, structure, age class and associated processes, and commonly including meadows, streams, fish, and wildlife. 

Meanwhile, the United Nations Framework Convention on Climate Change (UNFCCC, 2001) has defined forest as: 

A minimum area of land of 0.5-1.0 hectares with tree crown cover (or equivalent stocking level) of more than 10-30 percent with trees with the potential to reach a minimum height of 2-5 meters at maturity in situ. A forest may consist either of closed forest formations where trees of various storey and undergrowth cover a high proportion of the ground or open forest. Young natural stands and all plantations which have yet to reach a crown density of 10-30 percent or tree height of 2-5 meters are included under forest, as are areas normally forming part of the forest area which are temporarily unstuck as a result of human intervention, such as harvesting or natural causes but which are expected to revert to forest. 

There are also various definitions of forest from various countries, but most of all, they define forests based on the area of land, the function, and the ecosystem.
Forest Categories
According to FAO (2005), although there are many definitions of forests, all fit into two more general categories, naturally regenerated forests and planted forests.
Naturally regenerated forests 

There are two types of naturally regenerated forests: 

1) Natural regeneration (without assistance) Forests established by natural regeneration without deliberate assistance from man. 
These included virgin forests and those regenerated by natural means. This is clearly a natural forest. 

2) Natural regeneration (with assistance) Forests established by natural regeneration, with deliberate cultural assistance from human. 
The source of seed or vegetative reproduction is natural so this is a natural forest assisted by man. This is not clearly a man-made or natural forest. 

Planted forests 

Planted forests are generally defined according to the extent of human intervention in the forest's establishment and/or management. And this in turn depends largely on the purpose of growing the forest. 
The main categories of forest are:
	Naturally regenerated forests
	Planted forests
	Trees outside forests

	Primary
	Modified natural
	Semi-natural
	Plantations
	

	
	
	Assisted natural regeneration
	Planted component
	Productive
	Protective
	

	forest/other wooded land of native species, where there no clearly visible indications of human activities and the ecological processes are not significantly disturbed 
	forest/other wooded land  of naturally regenerated native species where there are clearly visible indications of human activities that includes
	Silvicultural practices by intensive management, like: 
* weeding,
* fertilizing,
* thinning,
* selective logging. 
	forest/other wooded land of native species, established through planting or seeding, intensively managed 
	forest/other wooded land of introduced and/or native species established through planting or seeding mainly for production of wood or non-wood goods 
	forest/other wooded land of introduced and/or native species, established through planting or seeding mainly for provision of services 
	Stands smaller than 0,5 ha; tree cover in agricultural land (agro forestry systems, home gardens, orchards); trees in urban environments; and scattered along roads and in landscapes 


Types of Forest

FAO (2001) divides the world’s forest into the following broad ecological zones based on rainfall patterns, temperature, and humidity: tropical, subtropical, temperate, and boreal. These zones correspond largely to latitudes. 
Based on dominant tree species and soil condition forests can be divided into more detailed forest types in one country. These qualitative differences determine different habitats and different utility aspects. 

Countries frequently classify their forest area according to forest or vegetation type, age structure or diameter distribution classes. However, there might be a wide range of forest types in any continents or countries as described below. 
1) Mountain forests

Mountains and highlands are often covered with unique forest vegetations that are different in structure and species composition from surrounding lowland vegetation. The high mountains in the tropics (for example, the Andes and Himalayas), have a range of forest types determined by altitude and exposure. Their upper limit is typically about 3,000 meters in dry regions, such as the Near East. Natural forests are often confined to the mountains. Overall, mountain forests sustain a great diversity of habitats and are essential for watershed protection and soil conservation.

2) Tropical rain forests

Tropical rain forests are found mainly where the climate is hot and humid throughout the year, for example: in the Amazon basin of South America, the Congo basin of Central Africa, and parts of Southeast Asia. They constitute the world’s most diverse terrestrial ecosystem, with many rare, endemic, and endangered plants and animal species. The vegetation is rich, with tall, closely set trees that often form a continuous multilayered canopy and emergent trees reaching a height of 50 to 60 meters. Tropical rain forests contain many resources vital for local subsistence and commercial activities, such as timber, rattan, fruits, nuts, medicinal plants, and rubber. These forests are also home to a large number of indigenous peoples.

3) Boreal coniferous forests

Boreal coniferous forests are found mainly at high latitudes in the Northern Hemisphere, where the climate is cold. These forests are the world’s major source of commercial softwood. Spruce and fir dominate the forests of North America, northern Europe, and western Siberia, while larch is common in the forests of central and eastern Siberia. The forest canopy cover is often low, and there is commonly an under storey of shrubs, herbaceous vegetation, mosses, or lichens. The Siberian taiga constitutes the earth’s largest continuous forest. In this type of forest, biological diversity is low but the level of endemism is high. Wetlands in these areas fulfill important ecological functions, for example, as breeding habitat for many species of waterfowl and shorebirds.

4) Temperate broadleaf deciduous forests

The temperate broadleaf deciduous forest is the natural vegetation of eastern North America, Western Europe (e.g. Slovakia), eastern Asia, and parts of Patagonia. This forest type is associated with a humid climate and includes species like oak, beech, birch, hickory, walnut, maple, elm, and ash. Forests vary in structure and composition according to local climate, soils, altitude, and frequency of fires. Many of the hardwood species are highly valued for their wood qualities and most remaining forests are intensively managed. Temperate broadleaf forests are also extensively used for recreation, as many of them are located near densely populated industrialized regions.

5) Mangrove

Mangrove forests are common sights on mudflats and banks of tropical and subtropical coasts. Some of the largest areas of mangroves are found in Indonesia, Brazil, and the Sundarbans of India and Bangladesh. Mangroves are highly productive ecosystems and are important as spawning sites, nurseries, and feeding sites for many marine fish and shellfish. Local people use mangrove wood for building materials, fish traps, fuel wood, and charcoal, and they gather a variety of non-wood forest products from the mangroves. Over the past few decades, much of the world’s mangroves have been cleared for agriculture, salt ponds, or aquaculture. The total area of mangroves is estimated at 15.6 million hectares as of 2010, down from 16.1 million hectares in 1990. Nearly half the total mangrove area (47 percent) is found in five countries: Indonesia, Brazil, Nigeria, Australia and Mexico.

6) Tropical dry forests and woodlands

Tropical dry forests and woodlands occur in tropical regions with pronounced dry seasons. They are most extensive in eastern and southern Africa. The vegetation is relatively open and is typically made up of deciduous trees 10 to 20 meters tall with a grass under storey. As a result of frequent fires and tree felling, many of these woodlands have been converted to savannah, where grass and shrubs dominate. In Africa, in particular, woodlands and savannah are major habitats for wildlife and also provide local people with valuable products and services such as fuel wood, honey, timber, bush, medicines, and grazing cattle.

7) Subtropical dry forests

The subtropical dry forests, or dry chlorophyll forest, is the natural vegetation of the Mediterranean climate type (mild humid winters, dry summers), found in various regions around the world. The typical tree species have small, leathery evergreen leaves and the vegetation ranges from tall, open forest to sparse woodland and shrubs. A large proportion of the historical Mediterranean forest had been cleared is now dominated by shrubs, whereas many Australian eucalypt tracts and parts of Chile have been converted to plantations. The Cape Region of South Africa harbors a particularly rich flora that includes many endemic species. Important non-wood forest products of commercial value include cork, honey, and olives.
Types of forest ownership

and forest management

The way the forest is managed highly depends on the type of forest ownership. The type of forest ownership will influence the extent to which the government can manage the forests. The greater the level of private control, the more limited the role of government.
For example, in South Africa, most of the forest areas are owned by the state. Only in KwaZulu Natal a substantial portion of natural forest is in private ownership. Meanwhile, in Indonesia all forest areas are owned by the government.
According to FAO (2005), forest ownership, is divided into:

1. Privately owned. 
Land owned by individuals, families, private cooperatives, corporations, industries, private religious and educational institutions, pension or investment funds, and other private institutions. Private owners may be engaged in agriculture or other occupations including forestry;

2. Publicly owned.
Land owned by the state (national, state and regional governments) or government-owned institutions or corporations or other public bodies including cities, municipalities and villages; or

3. Other. 
Neither publicly nor privately owned.
Functions of Forest

Forest categories and types often vary among regions and countries. These variations do not necessarily influence on how forests are utilized. The functions fulfilled by the forest are relatively similar in many countries and continents. FAO (2007), in the State of the World Forests, identifies at least three of these functions.
Productive functions 

Forests and trees outside the forests provide a wide range of wood and non-wood forest products. This reflects the importance of maintaining an ample and valuable supply of primary forest products while ensuring that production and harvesting are sustainable. 

Variables that relate to the productive function of forest resources include: area of forest designated for production, area of productive forest plantations, growing stock and commercial growing stock, removals of wood products, and removals of non-wood forest products (NWFPs). 

Forests produce many useful things. Wood can be used as source of energy, not only as solid fuel (for example, fuel wood and charcoal). It can be used as sawn wood (lumber), engineered wood products (particleboard, medium density fiber board, laminated veneer lumber), and plywood (oriented strand board). Wood can also be used as a composite with other materials such as plastics and cement. 

Non-wood forest products (NWFPs) have many features. NWFPs can sometimes be as or more economically important than traditional wood products. NWFPs include food and fodder, medicinal plants and animals, aromatics for perfumes and cosmetics, and fibers for construction, craft, and utensils. 

Among the ten countries with the greatest area of productive forest plantations (79.5 million hectares or 73% of the total global area of productive forest plantations), China, the United States and Russia together account for more than half of the world’s productive forest plantations. 
Protective functions 

Forests and trees outside the forests help moderate soil, hydrological and aquatic systems, maintain clean water (including healthy fish populations), and reduce risks and impacts of floods, avalanches, erosion, and drought. Forests also contribute to ecosystem conservation efforts and provide benefits to agriculture and rural livelihoods. Other protective functions include: 

1) Protection from wind erosion
Wind-rows and shelterbelts reduce the loss of nutrient-rich topsoil and protect young plants from wind within their zone of influence. They also help stabilize dunes. 

2) Coastal protection
Coastal forests, particularly mangroves, reduce shoreline erosion and siltation and the impacts of storm surges and tsunamis. Mangroves also filter and remove some of the nutrients and heavy metals coming from upstream land uses and industry, immobilizing them in the mud – as long as they prove non-toxic to the mangroves themselves. Salt-spray barriers of salt-tolerant trees have been planted along windward coasts to protect crops. 

3) Protection from avalanches
European countries with alpine zones have considerable experience in using forests as protection from snow avalanches. Many forests are specifically designated for this purpose. As more tourism and infrastructure enters the mountain areas of many countries, this function will become increasingly important. 
4) Air-pollution filters
Trees perform a valuable role in intercepting and trapping windborne particulate matter – again, as long as the pollution does not damage or kill them. This is one of the benefits of urban forests and greenbelts. Dust, ash, pollen, and smoke that adversely affect human health and visibility can be raked from the atmosphere, and then washed to the ground by rainfall or snow. 

5) Protecting water resources
Forests protect water by reducing surface erosion and sedimentation, filtering water pollutants, regulating water yield and flow, moderating floods, increasing rainfall (e.g. loud forests) and mitigating salinity. 

6) Related to climate change
Forests are very important in helping control regional, local, and global climate. Locally, trees give shade and store water, giving a cooling effect in hot weather. They also function as storm preventer and help to reduce energy loss in cold weather. Evaporation from trees is released to the atmosphere and ultimately falls as rain. Globally, trees are an integral part of the carbon cycle. Loss of vegetation reduces carbon dioxide absorption, which in turn contributes to the greenhouse effect. 
According to Global Forest Resources Assessment 2005 (FAO, 2005), Japan is the world’s first country to have the majority of its forest plantations used for protective functions (e.g., headwater conservation and soil run-off prevention). 

7) Nature protection
Forests are habitats for many species, at least some of which may be rare or endangered. As a consequence, forest management needs to reflect the natural values in that particular forest.
As cited by Phillips (2004), the International Union for Conservation of Nature (IUCN) has six categories for forest protected areas, which also determine the forest management regimes put in place: 
	I.a
	:
	Strict nature reserve – a protected area managed mainly for science

	I.b
	:
	Wilderness area – a protected area managed mainly for wilderness protection

	II
	:
	National park – a protected area managed mainly for ecosystem conservation and protection

	III
	:
	Natural monument – a protected area managed mainly for conservation of specific natural features

	IV
	:
	Habitat/species management area – a protected area managed mainly for conservation through management intervention

	V
	:
	Protected landscape/seascape – a protected area managed mainly for landscape/seascape conservation and recreation

	VI
	:
	Managed resource protected area – a protected area managed mainly for the sustainable use of natural ecosystems


Socio-economic functions 

Forest resources contribute to the overall economy in many ways (for example, through employment, and through processing and marketing of forest products). Estimates of forestry sector contribution to the GNP (Gross National Product) in Brazil indicate a 4% contribution. The Brazilian Forest Service and the Brazilian Institute of Geography and Statistics (IBGE) are developing a methodology to provide annual, accurate estimates of the “Forestry GNP”, based on the national accounts. In Estonia, forestry’s share of Gross Domestic Product (GDP), at 2006 basic prices, was 1.0 %, the wood processing industry’s share was 2.4 %, the paper and pulp industry’s share was 0.3 %, and the furniture industry’s share was 1.0 % - for a combined total of 4,7% of GDP.
The level of employment in forestry is an indicator of both the social and economic value of the sector to society. Employment provides income and, as forestry activities occur in rural areas that are often poorer than the average, it gives some indication of the sector’s contribution to poverty alleviation. In social terms, the value of employment is in allowing individuals to become productive members of society. 

In addition to economic functions, however, forests also host and protect sites and landscapes of high cultural, spiritual, or recreational value. These values (which often have a wealth of traditional knowledge associated with them) need to be acknowledged and included if effective government policies and indigenous and also community management systems are to be developed and put in place.
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International Forest Initiatives
An international commitment to work towards sustainable development was made almost twenty years ago at the United Nations Conference on Environment and Development (UNCED), also known as the Rio Conference, which took place in Rio de Janeiro, Brazil in June 1992. Forests principles were among the many subjects addressed at UNCED.

The importance of forest is recognized by many governments and non-government organizations in a range of sustainable forest management initiatives. Some examples of these are: 

1) The International Tropical Timber Organization (ITTO) has developed guidelines on the conservation of biological diversity in tropical production forests (ITTO, 1993). The guidelines were developed to optimize the contribution of timber-producing tropical forests to the conservation of biological diversity. 
2) According to Dykstra and Heinrich (1996) The FAO’s model code of forest harvesting practice has been compiled to highlight the wide range of environmentally sound harvesting practices that are available and to enable policy-makers to develop national, regional, or local codes of practice to serve particular needs. Subsequently, regional codes were agreed in Asia and the Pacific in 1999 and West and Central Africa in 2005. National-level codes have been adopted or are under preparation in several countries in Southeast Asia. 

3) The FAO’s governance principles for concessions and contracts in public forests compiles critical factors for balancing and safeguarding public and private interests in forest management. The principles also identify new approaches to contractual arrangements for the provision of goods and services from public forests. 

4) The ITTO, in collaboration with partners, developed guidelines for the restoration, management and rehabilitation of degraded and secondary tropical forests (ITTO, 2002). This is part of ITTO’s series of internationally agreed policy documents for achieving the conservation, sustainable management, use, and trade of tropical forest resources. 

5) The Confederation of European Paper Industries (CEPI) developed Legal Logging, a code of conduct for the paper industry (to combat illegal logging). Best practices for improving legal compliance in the forest sector (FAO/ITTO, 2005) distill the available knowledge that decision-makers could follow when attempting to reduce illegal operations in the forest sector. 

Many organizations around the world have also been undertaking initiatives to protect or conserve forests for their important ecological functions. These initiatives include but are not limited to: 

1) Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) 

This inter-government agreement was drafted as a result of a resolution adopted in 1963 in a meeting of members of IUCN (International Union for Conservation of Nature). CITES aims to ensure the international trade in specimens of wild animals and plants does not threaten their survival. Today, it accords varying degrees of protection to more than 30,000 species of animals and plants - whether they are traded as live specimens, fur coats, or dried herbs. Participation is voluntary. Although CITES is legally binding on the parties, it does not replace national laws. Instead, it provides a framework to be respected by each party. Each country has to then adopt its own domestic legislation to make sure CITES is implemented at the national level. (www.cites.org). 

2) Ramsar Convention 

Signed in Ramsar, Iran, in 1971, the Ramsar Convention is an international treaty for the conservation and sustainable utilization of wetlands. It aims to stem the progressive encroachment on and loss of wetlands now and in the future. It recognizes the fundamental ecological functions of wetlands and their economic, cultural, scientific, and recreational value. (www.ramsar.org). 
3) World Heritage Convention 

This was founded by the United Nations Educational, Scientific, and Cultural Organization (UNESCO) in 1972 on the principle of international cooperation. The Convention aims to encourage the identification, protection, and preservation of the earth’s cultural and natural heritage. It provides protection for those cultural and natural “properties” deemed to be of greatest value to humanity by selecting an international list of the most outstanding of these. It is administered by the World Heritage Committee, which consists of 21 elected nations. To date, more than 170 countries have adhered to the Convention. (www.whc.unesco.org) 
4) Convention on Biological Diversity (CBD) 

This was signed in the Earth Summit in Rio de Janeiro, Brazil, in 1992 and entered into force on 29 December 1993. It is the first global agreement to cover all aspects of biological diversity, the sustainable use of its components, and the fair and equitable sharing of benefits arising from the use of genetic resources. (www.cbd.int) 
5) United Nations Framework Convention on Climate Change (UNFCCC) 

This is an international environmental treaty produced at the United Nations Conference on Environment and Development (UNCED) held in Rio de Janeiro. The Convention entered into force on 21 March 1994. The treaty aims at stabilizing greenhouse gas concentrations in the atmosphere at a level that would prevent dangerous anthropogenic (human-induced) changes to the global climate. This action was aimed primarily at industrialized countries, with the intention of stabilizing their emissions of greenhouse gases at 1990 levels by the year 2000, and other responsibilities will be incumbent upon all UNFCCC parties. (www.unfccc.int) 
6) Kyoto Protocol 

This international agreement links to the United Nations Framework Convention on Climate Change. The Protocol aims to reduce greenhouse gases as a way of preventing anthropogenic climate change. It entered into force on 16 February 2005. Countries that ratify this Protocol commit to reducing their emissions of carbon dioxide and five other greenhouse gases, or they commit to engaging in emissions trading if they maintain or increase these emissions. Under the treaty, countries must meet their targets primarily through national measures. However, the Kyoto Protocol also offers countries three market-based mechanisms as way of meeting their targets: emissions trading, clean development mechanism, and joint implementation. The mechanisms help stimulate green investment and help Parties meet their emissions targets in a cost-effective way. (www.unfccc.int)
There are also some initiatives taken by regional workgroups. Below are some of them:
1) Central Africa: Conference on the Central African Moist Forest Ecosystems and the Yaoundé Declaration
The Conference on the Central African Moist Forest Ecosystems was focused on governance and joint management of central African moist forest ecosystems. Meanwhile, the Yaoundé Declaration calls for action towards harmonized national policies; participation of the rural population and the private sector in decisions on forests; trans-boundary protected areas; the fight against poaching and other unsustainable exploitation; financial systems that support sustainable forest management; and international cooperation.
2) The Southern African Development Community
It provides a framework for cooperation in forestry among its 14 member nations through its Forestry Sector Policy and Development Strategy of 1997.
3) The Central American Council for Forests and Protected Areas

It is an advisory body of the Central American Commission on Environment and Development (CCAD). It is responsible for the implementation of CCAD policies and strategies on the sustainable use of forest resources and the conservation of biological diversity.
4) Treaty for Amazonian Co-operation

The Treaty for Amazonian Co-operation (TCA) fosters collaboration among member countries (Bolivia, Brazil, Colombia, Ecuador, Guyana, Peru, Suriname and Venezuela) with regard to policies and activities in agriculture, fisheries, forestry and the environment in the Amazon watershed.
5) The Association of Southeast Asian Nations (ASEAN) 13 is making some progress in implementing its Strategic Plan of Action on ASEAN Cooperation in Food, Agriculture and Forestry 1999-2004

The plan outlines five strategic thrusts for forestry, which are:
i) sustainable forest management;

ii) strengthening ASEAN cooperation and joint approaches in addressing international and regional forestry issues;

iii) the promotion of intra- and extra-ASEAN trade in forest products, and private sector participation;

iv) increasing productivity and efficient utilization of forest products; and

v) capacity building and human resources development
6) Ministerial Conference on the Protection of Forests in Europe

The Ministerial Conference on the Protection of Forests in Europe is a high-level political initiative involving about 40 European countries (including the Russian Federation). Its purpose is to address common opportunities and threats related to forests and forestry. 
Summary

This session discusses important aspects in understanding the business context covering definitions of forests, categories of forests, types of forests, functions of forests and wide range of international initiatives on forestry. This information together with SFM that will be discussed in the session 3 provides valuable inputs for the auditor to assess the performance (the 3Es) of the Government SFM vis-a-vis selecting forest audit topics and objective.
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