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Introduction

Since 1990 many significant changes (in primis market reform and institutional changes) affected Albanian economic and social structure. Before its transition to a market economy in the early 1990s, Albania’s industry contributed over 50 % to the national Gross Domestic Product (GDP). Industrial production decreased sharply after the end of the period of state-controlled economy and in 1998 it contributed only about 12 % to the national GDP (Regional Environmental Centre, 2000). 

The agricultural and forestry sectors count for 26% on the GDP for the year 2002, with an annual increase of 2% (Albanian National Forest Inventory, 2004). Agricultural exports make up 8,1% of total export volume, and Italy represents the main commercial partner for Albanian enterprises, accounting about 40% of the whole foreign commercial exchange (Istituto Nazionale per il Commercio Estero, 2005). 

Although rural areas are not sufficiently efficient because of several constraints (lack of rural infrastructure, low income, weak credit support and investments, small farms, weak local producers, weak investments) agricultural sector has played the most important role in the growth of Albanian economy (Yupe et.al., 2009). Forestry and agriculture seem to be the most relevant sectors for reducing poverty and migration because they represent the main source of income in wide rural and mountain areas of the country (Albanian National Forest Inventory, 2004).

Rural and forest areas dispose important natural resources and diversity landscape, culture and tradition that allow the conservation of relevant biodiversity hotspots (about 30% of all known European plant species occur in Albania, 27 species and 150 subspecies are endemic - Regional Environment Centre, 2000). Following the events and circumstances occurred since the early ‘90, degradation of the environment is considerable and it is estimated that Albania has the highest rate of biodiversity loss in Europe (United Nation Development Programme - Global Environment Facility, 1999). Several reasons contribute to environmental degradation. One of the main is probably the high level of poverty affecting the population. It is estimated that more than 60% of Albanian population live below the poverty line of 240 $/month, for a family of four. As poor people are particularly dependant on natural resources and ecosystem services for their livelihoods (Baumann, 2002), poverty has a negative impact on the environment in term of adoption of un-sustainable land use practices and behaviours such as deforestation, overgrazing, illegal hunting, low awareness and perception in environmental protection.

Soil erosion (due to deforestation, poor land management practice and overgrazing of livestock) is relevant on about 20% of the territory, with extreme picks of above 150 tons/ha/year in some part of the country (Regional Environment Centre, 2000). Moreover, the conflicts occurred in the Balkan regions during the ’90 determined a high number of refugees that migrated from area in conflict to safer territories. The impact of refugee-camps on the environment is evident in term of illegal logging of timber, illegal hunting, and loss of biodiversity. 

 From another point of view, the population growth and the urbanization process caused a great migration from rural areas to urban areas. Urban centres are fast growing, especially in the central part of the country: for example, during the ‘90 Tirana population increase at an annual rate of 7%; and during the last decade, the city known the fastest growth because of the migration of population from North and South. 

Consequently, Tirana and other main cities such as Durazzo (Durrës) are rapidly expanding and new buildings are growing almost everywhere, without any apparent urban plans and occupying any portion of available land, including agricultural fields or places with high natural value. At the same time, the migration from rural to the urban areas caused the abandonment of wide portion of agricultural areas. The economic growth of the country has determined also a negative impact on natural resources, especially forests, which have been over exploited for more than 40 years (Macchia, 2003). Over utilisation of forest resources, both during the communist period and the transition phase, determined a current poor availability of tree species suitable to be harvested and utilized and, presently, beech and black pine are the most important species for wood industries. 

A short term mobility programme, supported by National Research Council (CNR), was carried out in Albania from 4 to 25 May, 2009, with the overall aim to establish and implement a scientific collaboration between Institute of Agro-environmental and Forest Biology (IBAF) and Agricultural University of Tirana (AUT). 

During the 21 days study stay several meetings have been organized and formal and informal interviews were carried out with many stakeholders (annex 1) with the aim to understand the major needs and constraints as well as the potentialities of agricultural and forestry sectors in Albania. Available bibliographic materials (scientific articles, conference proceedings, statistical data) have been also collected and two field trips have been arranged in sample rural and forestry areas (in the North-west closed to Scutari, Skodra, and in the East around to Librazhd).

The overall objective of this paper is to report emerging research issues that have been identified during the study period. We strongly wish to share this information within scientific community with the aim to encourage and stimulate the implementation of research projects and programmes on sustainable development of forestry and agroforestry resources in Albania. 

According to this main purpose, the specific aims of the paper are:

i) to describe forestry and agroforestry systems in Albania, with main focus on the potentialities of Non Timber Forest Products and renewable energy source sectors; 

ii) to highlight the impact of the political and institutional changes on socio-economic frame of rural areas of Albania;

iii) to identify research topics and priorities that should be implemented thought appropriate programmes and development strategies.

The paper is mainly based on the following methodological scheme developed during the short term mobility period:

i) collection of data utilizing available data sources (scientific articles, statistical data);

ii) formal/informal stakeholder interviews and field visits;

iii) collection of information obtained through meetings and open discussion with researchers and scientists of AUT.
Agroforestry systems and Non Timber Forest Products economy in Albania

According to the official statistic (Ministry of Agriculture, Food and Consumer Protection, 2007), Albania territorial area is almost 2,9 million ha, and the total population is about 3,6 million inhabitants, with a density of 125 inhabitant/km2. Although the great migration to urban centres and foreign countries, almost half of the population still lives in rural areas and depends his livelihood needs on agricultural products. The total agricultural lands cover about 24% of the total territorial area; forestry and pastures cover more than half of the whole territory (Table 1). 

According to the climate and the land morphology, the country comprises three main geographic areas: i) coastal areas, extending in the western side of the country and representing 44% of the arable land; ii) hilly areas, in the central part of country, representing 37% of arable land and with the possibility of intensive livestock production; iii) inner upland areas where forest resources are mainly located, with potentiality for the development of timber industries and NTFP enterprises.

Small farm size (the average farm land is about 1,1 ha) and land fragmentation represent the major limits to agriculture activity, mainly because of the low productive level and the difficult to have access to the market. Traditional Mediterranean agroforestry systems are largely common and widespread in the rural landscape. These systems are usually managed in small plots located in hilly areas. Agricultural practices are often conducted by hand and/or animals, being the mechanization often limited to more productive areas. Under the economic point of view, most of the farmer income (57% of the total agricultural product values) is related to livestock activity and sheep and goats are the most important grazed species. Agricultural crops and fruits represent 29% and 14% of the farmer income, respectively. 

Activities carried out outside agricultural sector integrate the income in 26% of the farms; and 61% of the household living in rural areas receives economic support from migrants. In 2007 the average annual farm income was estimated to be about 206.000 Lek (about 1.500 euro).

Agro-industrial sector accounts about 2.040 enterprises; most of them (85%) employ less than 5 workers. In total, about 10.200 persons are employed into the agro-industry sector and the most important enterprises produce bread and sweets, milk and cheese, olive oil and meat. Italy, Greece, Kosovo and Germany represent the main destination of agro-industry products.

Mediterranean climate is extremely favourable for agrarian biodiversity richness, although wide arable lands are treated by excessive atrophic pressure. The worm climate, together with the traditional knowledge and competences of rural communities on agricultural practices, give the farmers the capability to cultivate a wide variety of crops, fruits and vegetables. Farmers usually come to cities for selling their products, and the numerous street markets are always full of any kind of very delicious vegetables. Gillian Gloyer (2008) affirms “fruits and vegetables in Albania are delicious because they are all grown organically without the use of any chemical fertilizers or pesticides” (really, the use of external inputs on agriculture is increasing, although it was not possible to evaluate it).

Agroforestry is the most common traditional land use system and in rural areas it is easy to find multi-productive systems with trees, crops (both cereals and fodders) and animals (sheep, goats and cows) on small plots located close to the farmhouse. Olive trees, vineyard and fruit trees are the most common woody components of these agroforestry systems. 

Arboriculture plantation for fruit production is expanding in several areas of the country also because farmers and rural communities traditionally have knowledge about cultural models and practices. Interviews carried out with local population living in rural and mountain areas highlighted a great interest in walnut and cherry as species suitable to be planted for fruit production.  Head of the Shkrel Komuna confirmed that farmers may obtain public grants and subsides for tree planting. Thus young arboriculture plantations for fruit production with walnut, maple, cherry and other species are present in the Komuna area (figure 1). In the same area reforested lands with cypress and black locust are present. 

Albania, like other Balkan countries, has a great tradition in Non Timber Forest Products (NTFPs) that have always been an important economic sector in the country, especially in rural and mountain areas, although nowadays the harvest and the market is not clearly organised. In fact, before 1990 Albania was one of the main producers of NTFPs in Europe, especially medicine plants, flagrant plants and herbs. The excellent organisation of the entire chain (production, processing and marketing) was controlled by the State. Officials of Forests and Pastures Directory and Agro export (state enterprise of foreign trade responsible for export of agriculture productions) get together to decide the amount of essences to be collected according to international demand and the risk of disappearing species. In order to ensure the quality of production and to fulfil the standards of western European markets, there was an effective system of certification managed by a qualified staff working in laboratories that were fulfilling the necessary requirements. Presently, several small private enterprises replaced the state-controlled trade and the collection is considered an important source of revenue in rural areas where the poverty is largely common. According to Kullaj (2009) for many rural communities living in Albania the collection of medicinal and aromatic plants constitutes a source of income higher than those from any other agricultural products or from livestock management. The main export markets include USA, Germany, Italy and France.

Almost all medicinal plants are collected in nature in a wild way (90% of the plants fated for export), usually in the same period of grazing or fuelwood collection. Usually people harvest and dry plants; then bring them to the collectors. Some of the problems that Albanian collectors are facing with are: harvesting not in the right time, usually before the plants are totally matured, excessive harvesting, not proper harvesting techniques that damage the productive basis, not proper ways of storing, low prices (Ina Pagria, personal communication). 

The importance of NTFPs, and especially of medicinal and aromatic plants, in the rural economy of Albania emerged also in the interviews conducted with different stakeholders during the short term mobility stay. However, the wild stock of many species declined during past decades; some species became rare or endangered because of habitat loss or modification, overexploitation, soil erosion and other factors (Federal Agency for Nature Conservation, 2003; Ricciardi, 2003). 

In 2001 the most frequently collected medicinal and aromatic species are listed on table 2. In this same year, Albania sold about 10.000 tonnes of row material of dried medicinal and aromatic plants in the international market. The harvesters and collectors usually belong to under privileged social groups (children, women and older people) living in poor rural areas (Federal Agency for Nature Conservation, 2003). Their number in Albania is estimated to be approximately 76.000 (Kullaj, 2009) and Forest Inspectorate of the Forest Service Directorate should control and monitor the harvest. Although over than 90% of medicinal and aromatic plants are collected in wild spaces, trade companies are requesting to intensify domestication and cultivation. Nowadays, the most common cultivated species are rosemary, lavender, thyme, and coriander; some fields with Salvia spp. has been established in the territory of Shkrel Komuna (figure 2). Nevertheless, a comprehensive concept for the cultivation of medicinal plants on farmlands has still to be developed (Federal Agency for Nature Conservation, 2003). 
In addition to medicinal and aromatic plants, other NTFPs should find an efficient market opportunity if the whole chain is to be organized and implemented. Among them, chestnut and walnut fruits (both species are endemic in Albanian forest areas) are the most interesting, as highlighted also through the interviews. According to local stakeholders, the most promising area for implementing their cultivation should be in the Northern-east part of the country, close to the border with Kosovo where the products should find good market opportunities.
Forestry resources and the potential of Albanian forest sector in the production of renewable energy
Forest and pasture in Albania cover more than 50% of the total territorial area and according to the Albanian National Forest Inventory (2004) the forest area pro capita is about 0,4 ha. Albania is one of the few European countries where there has been a decline in forest area in recent decades, due to clearance for agriculture, overgrazing and cutting for fuel-wood, in particular during the transition period (World Bank, 2004).

The National Forestry Inventory was carried out in the period 2002-2004 and it estimated that 41% of the forests are managed as coppice, 30% as high forests and 29% of forest area is defined as shrubs (table 3). 

High forests have a major role in timber supply but they implement also important protective function since they are often located at higher altitude in steep slopes prone to erosion. Coppice forests provide a major source of fuelwood. The poor condition of coppice forests, mainly due to illegal logging, requires the adoption of appropriate management plans for guaranteeing the sustainable use of the resources in long term. The main functions of shrub areas are to prevent soil erosion, to allow livestock and to produce NTFPs.  

The main forest types (covering about 70% of the total forest area) are defined as: 

i) broad-leaved summer green thermophilous and mesophilus forests (38%); 

ii) beech pure and mixed with mesophilous broad-leaved forests (20%); 

iii) Mediterranean macchia (13%)

According to Albanian National Forest Inventory, timber production is considered the most important function in 78% of forest area; while protection and grazing are the main function in 48% and 40% of the total forest area, respectively. Beech and oaks are the most important broad-leaved forest tree species; black pine and firs are the most important species among the coniferous. Forest resources in Albania have been over utilised since the ’50 and, nowadays, wide forest areas present a juvenile stand. Massive uses of oak forests and deforestation caused by clearing land for agriculture caused their huge degradation, the reduction of biodiversity and severe soil erosion (Dida, 2003). 

This also emerged during the interview conducted with the local forest managers in Librazhed: in this zone and around Elbasan area there are three main wood industries (sawmills) that usually process only beech because of a shortage of row material coming from other species such as oaks or firs. The ANFI report shows that in comparison with the National Forestry Inventory carried out in 1985 the forest area apparently increased because of the inclusion of data relating to open forests or shrub areas; in the meanwhile the forest and shrub areas with a vegetation cover over 30% decreased with a reduction of about 100.000 ha. In fact, it is reported that about 38% of the forest area degraded, with poor density and scattered trees and shrubs, mainly due to human activities. FAO (Forest Resource Assessment, 2005) provides a different figure of forest area and volume; probably because of a different sampling categories (table 4).

In term of volume availability, most of the timber (80%) is concentrated in high forests and only about 20% in coppice forests; this seems to confirm the poor condition of coppice forests. Within the high forest typologies, the available timber volume is concentrated in 3 main species: beech having the largest percentage of volume, followed by black pine and firs (table 5). In coppice forests most of the volume is concentrated in oaks population (45%) and other brad-leaved species (33%).  

Presently forests are passing under the control of Komuna, responsible of managing and monitoring forest resources according to management plan. From the interviews emerged a lack of competences at local level regarding the sustainable forestry management, so it would be necessary to implement training courses and capacity building in order to improve competences in local administrations.

ANFI recommended starting afforestation programs, through international cooperation, with the aims to increase timber supply, to contrast climate changes and improve socio-economic condition of rural communities. 

One of the main aims of new plantations should be the production of biomass for energy. During last 15 years, Albania faced with the free market economy, which is characterized by a growing need for energy. The recent economic development does not reflect a very favourable situation in the energy sector. Albania has two main sources of energy: the first is hydropower from rivers, used mainly to produce electricity (electricity from hydropower’s is viewed as a clean source of energy because it does not directly cause pollution to the atmosphere) and the second is oil/gas. Hydropower accounts for a significant proportion of Albania’s domestic energy production, estimated as 95.3%. Nevertheless the production is not enough to fulfil energy needs and, consequently, in order to satisfy the remaining demand it is necessary to import energy. 

During last decades the capacities of energy production in Albania have not changed, although demand for energy has increased: in 2004, for example, Albania met only 55% of its energy demand (INSTAT, 2005). 

Therefore, Albania is now facing with the challenge to expand its energy production, not only with hydropower but also from other sources. In this context, the forest sector in Albania could play a relevant role for providing renewable energy in order to fulfil the demands of the country. However, it is important that the principles of sustainable forest management are obeyed, to ensure the long-term availability of wood as a resource as well as the sustainability of this energy source. 

At present, wood is the primary and main heating source in rural and mountain areas (table 6), where population is characterized by low income level. Most of the local people get fuelwood directly from the forests that growth around the villages (figure 3).

The sustainable annual harvesting possibility is about 1.152.000 m3 (INSTAT, 2005). Considering the number of families living in rural and mountain areas (400.000) and their annual average wood need (5 m3), it is estimated that fuelwood consumption in rural and mountain areas is about 2.000.000 m3 (World Bank, 2004).

The difference between the harvesting possibility and the fuelwood consumption is considered to be the result of illegal cutting. 
Artificial plantations with species of short cultural cycle (Short Rotation Forestry) like poplar, willow, black locust, and eucalypts would contribute in reducing the gap between demand and supply. 

Conclusions

The experience of short mobility programme allowed to establish numerous contacts with different Albanian stakeholders, through which it was possibility to evaluate agriculture and forestry sectors under different point of views.

The events occurred in Albania since the last decades, profoundly affected the country under several point of views (economic, social and environmental). Since the ’90 a transition period characterized by a great political and institutional confusion followed the end of the communist age. Now the country seems to know a stable period characterized by a more definite institutional frame. Even if the economy of the country is increasing, poverty still affects large portion of population and environmental degradation connected to urbanization process is evident.

The over utilisation of natural resources (illegal logging and excessive livestock pressure) caused a limited availability of timber and relevant phenomena of soil erosion. The lack of well organized and definite chains hamper the market allocation of agroforestry products and cause migration from rural to urban areas. On the other side, Albania is a country with great potentialities thanks to the biodiversity richness and the landscape variability. In this sense, if valuable product chains were organised, the valorisation of typical agroforestry products would stimulate rural and mountain tourism and, consequently, people employment.

The traditional knowledge of rural communities should be valorised because land use management based on indigenous population knowledge who traditionally manage their natural resources often permits the presence of a mosaic of landscape in which several biological components are integrated in order to provide a wide range of products (IUFRO, 2007).

In order to address environmental and socio-economic constraints, a wide range of priorities needs to be urgently implemented. 

Among them:

i) Implementation of afforestation programmes of degraded lands utilising the most suitable forest tree species with the aim of reducing soil degradation and improving landscape;

ii) adoption of forest management plans in mountain areas (actually the management of 80% of forests is passing from the central government to komuna where there is a lack of qualified personnel) with the aim to increase the availability and differentiation of row materials for timber industries, increase the fuelwood production and reduce the illegal logging;

iii) development of NTFP chains, especially for medicinal and aromatic plants, promoting domestication and cultivation of the most interesting essences. This would reduce the human impact in wild environments and would increase product quality and improve livelihood in areas with low economic income;

iv) expansion of tree planting in available lands (according to the Ministry of Agriculture, abandoned agricultural lands are estimated to be about 100.000 ha) adopting different cultural model, including arboriculture for fruit production, plantation forestry for biomass production (i.e. Short rotation forestry) and  timber production (i.e. using double purpose species like walnut and cherry); 

v) support capacity building at local level in sustainable development favouring the training of local communities in environmental skills;

vi) promotion of awareness and behaviour of local population in respecting environment and sustainable use of natural resources;

vii) coordination and collaboration among stakeholders (polity makers, local administrative bodies, entrepreneur managers, farmers, scientific community, etc.) involved on management and utilisation of natural resources.

During the short term mobility stay it was agreed with the Albanian colleagues to implement the scientific collaboration between IBAF and AUT in the above fields searching for fund opportunities in different research and rural development programmes that will be lunched in the future at international level.

Annex 1: list of the meetings and interviews with the stakeholders.

1. President and vice-president of Faculty of Forestry Science, Prof. Tabaku and Prof. Peri. During the meeting the main needs related to forest management in Albania have been highlighted. Possible scientific collaboration with IBAF should be mainly focused on climate change, carbon sequestration, training and transfer of knowledge, implementation of agroforestry systems and short rotation forest plantations.

2. Director of Research Centre for Rural Development, Dr. Suleyman Sulce. During the meeting the opportunity to implement an international project involving also other partners has been stressed. The project should be focused on the implementation of cultural models able to improve livelihoods in rural areas.

3. Representative of Ministry of Environment, Forest and water Administration. The discussion allowed to understand how political and institutional changes affected forest management.

4. Executive Director of Mountain Area Development Agency (MADA), Dr. Shkelzen Marku. MADA activity is mainly focused on the improvement of the economy of mountain areas. The organization should be included as partner in a future research proposal. In addition, MADA may invest part of its budget on training courses for personnel that could be organized in Italy, mainly focused on international project preparation. 

5. Scientific responsible of the Italian Embassy in Tirana, Dr. Adriano Ciani. The meeting allowed Dr. Ciani to be acquainted of the activity carried out during the short mobility study stay and to stress the need to develop proposals on rural development.

6. Director of Mountain Areas Finance Fund (MAFF). During the meeting the Director highlighted that MAFF mainly support micro-credit for SMEs. Possible collaboration should be focused on the development of productive chain of agroforestry products. 

7. Representative of Ministry of Agriculture, Food and Consumer Protection. The vice-ministry showed a strong interest on the activity carried out during the short mobility stay and confirmed any technical and institutional support for further project implementation.

Table 1: overview of Albanian land system (Ministry of Agriculture, Food and Consumer Protection, 2007).

	Description


	ha
	%

	Agricultural area 
	697000
	24

	Forest and pasture area 
	1464.000
	51

	Other area 
	713000
	25

	Total territorial area 
	2874000
	100


Table 2: most important medicinal and aromatic plants exported from Albania in 2001 (Federal Agency for Nature Conservation, 2003).

	Species
	Quantity (tonnes)


	Plant part used

	Salvia spp.
	1000
	Leaves

	Origanum vulgare
	800
	Herb

	Satureja montana
	500
	Herb

	Thymus vulgaris
	440
	Herb

	Hypericum perforatum
	424
	Herb

	Rubus idaeus
	380
	Leaves/fruit

	Melissa officinalis
	350
	Leaves

	Juniperus oxycedrus
	285
	Berries

	Crataegus monogyna
	240
	Leaves/berries

	Rosa canina
	200
	Fruits

	Trifuluim spp.
	152
	Flowers

	Primula veris
	105
	Flowers

	Orchis spp.
	100
	Tubers

	Juniperus communis
	85
	Berries

	Sideritis raeseri
	75
	Herb


Table 3: area and timber volume of different forest types (adapted from Albanian National forest Inventory, 2004).

	Forest management
	Area (ha)
	%
	V/ha (m3)
	Total volume (1000 m3)


	%

	High forest
	448922
	30
	131,68
	59112
	80,4

	Coppice
	623799
	41
	22,82
	14235
	19,4

	Shrubs
	429440
	29
	0,46
	198
	0,2

	Total
	1502161
	100
	
	73545
	100


Table 4: forest areas according to FAO (Forest Resource Assessment, 2005). 

	Forest management


	Area (ha)
	%

	High forest
	456000
	44

	Coppice
	323900
	31

	Shrubs
	258500
	25

	Total
	1038400
	100


Table 5: Volume estimated for different species components of high forests (Albanian National Forestry Inventory, 2004).

	Forest tree species
	V/ha (m3)
	Total volume (1000 m3)


	%

	Pinus nigra
	19,69
	8841
	15,0

	Abies spp.
	8,93
	4010
	6,8

	Pinus spp.
	1,80
	810
	1,4

	Other coniferous trees
	4,57
	2050
	3,5

	Fagus sylvatica
	81,46
	36571
	61,9

	Quercus spp.
	5,64
	2530
	4,3

	Other broad leaved trees
	8,60
	3860
	6,5

	Shrubs
	0,98
	440
	0,7

	Total
	131,68
	59112
	100


Table 6: percentage of households using fuelwood as main energy sources (World Bank, 2004)

	
	Percentage of households according to the altitude

	
	0-400m
	401-800m
	801-1600m
	Total

	
	Percentage (%)



	Forest area
	82
	92
	98
	92

	Rural area
	62
	89
	98
	72

	Urban area
	29
	65
	73
	34

	Total
	59
	90
	97
	74

	
	
	
	
	


Figure 1: tree plantation with fruit trees. Arboriculture for fruit production is traditional in Albania; new plantations are expanding and walnut and cherry are the most interesting species (photo by Andrea Pisanelli).
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Figure 2: plantation with Salvia Spp.. Medicinal and aromatic plants represent one of the main Non Timber Forest Products in Albania (photo by Andrea Pisanelli).
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Figure 3: different sources of fuelwood within the rural and mountain households in Albania  (World Bank, 2004).
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