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ABSTRACT: Romania is also included among the European Union countries where deforested areas have radically increased
in recent years, with mountain areas being the most affected. The pressure on the forest fund was analysed in the Maramures
County, as one of the most deforested counties of Romania. In view of assessing the forest area evolution, forested and de-
forested areas have been calculated for the period 2001-2012, using the Global Forest Change 2000-2012 database provided
by the Department of Geographical Sciences, Maryland University. The economic pressure quantification was monitored by
developing a database on economic activities based upon the loggings carried out in the period 2001-2012. This database
comprises the number of companies, their turnover, profit and the number of employees for the economic sectors causing
pressure on the forest fund. The outcomes show a dramatic increase in deforested areas, amounting to over 16,500 ha in

the Maramures County. Nearly 5,000 ha have been deforested in Borsa, the commune with the largest deforested areas in

the period 2000-2012, causing major imbalances to the local ecosystem.
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In the last decades, Romania has registered an
alarming increase of deforested areas, the scale of this
phenomenon generating strong reactions from the
civil society who believe that excessive cutting of for-
ests is an issue of the national security.

The forest may bring multiple benefits to society at
an economic, social and environmental level, there-
fore it may have multiple functionality where timber
production can be supplemented by environmental
protection and recreation (TURNER 1989; PrICE et al.
2003; TEMPESTA, MARANGON 2008). Although the
benefits of forest areas are obvious from socio-eco-

nomic and environmental aspects, global deforested
areas extend from year to year. Hence, the reduction
of forest areas has currently become one of the high-
est challenges for decision-makers, given the enor-
mous pressure exerted by economic sectors which
require increasing volumes of timber. The complex-
ity of deforesting effects leads to ever more expensive
territorial management strategies.

By the products provided, the forest fulfils mul-
tiple functions, such as the economic, environ-
mental, as well as the social function. The above-
mentioned functionality determines the significant
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role of forest areas, globally, in the fight against
pollution, poverty and for environmental protec-
tion. This role is acknowledged by a series of official
documents, at the global (UNCED 1992, 2012; FAO
2014) and European Union level (European Com-
mission 2008). According to these documents, the
extension of deforested areas is an issue of general
interest, requiring strong actions to reduce their
effects. However, globally, the ratio between the
forested and deforested area remains an on-going
concern, with continuous efforts to maintain for-
ested surfaces at the higher value possible (poten-
tially constant) (CHAKRAVARTY et al. 2012; GAo et
al. 2013; BOUCHER 2014).

In this context, the study of deforested area evo-
lution, specifically of the causes determining the
said evolutions becomes particularly important for
the local communities where the forest is a signifi-
cant player from an economic perspective (TURN-
ER 1989; ZHANG et al. 2005; G10s 2008; Go1o et al.
2008; PALETTO et al. 2012).

The Romanian forest area is estimated to account
for approximately 29% of the country’s total surface,
being well under the European Union average, namely
40% (European Commission 2008). Nowadays, given
the growth of certain economic businesses, Romania
faces great pressure on the forest fund, therefore an
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increasing volume of raw materials is required. Lately,
legally and illegally logged areas have been extended
as a consequence of the exercised pressure, particu-
larly by economic factors (Romanian Court of Ac-
counts 2013). As a direct consequence, forested areas
are reduced, and the negative effects on the natural
and socio-economic environment are multiplied.
Therefore, the forest fund management becomes
an increasingly imperative matter of public interest
(JUUTINEN et al. 2014) which may positively affect the
environment and local economies, if carried out in a
performing manner (DANIELS et al. 1991; ZHANG et
al. 2005; PIR BAVAGHAR 2015).

MATERIAL AND METHODS

The research methodology consisted of two com-
ponents: the dynamics of forested areas and the dy-
namics of the relevant indicators for the economic
sectors that put pressure on the forest. This ap-
proach underlined two main aspects: the evolution
of the forest areas and the extent that deforestation
wood found in the local economy, in the economic
sectors that affect the forest ecosystems.

The general trend of development of forest ar-
eas has been considered for a long period of time,
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Fig. 1. The deforested area of the Maramures County (HANSEN et al. 2013)
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2000-2012 to identify some patterns of evolution.
After 2000 there is a contradictory situation, when
official data show an increase in forest areas, but
legal and illegal deforestation has gathered pace,
and has come to be considered a matter of national
security. In order to clarify the situation other data
sources of information were used than those of-
fered by the National Institute of Statistics.

The Global Forest Change 2000-2012 database
provided by the Department of Geographical Sci-
ences, Maryland University, was used to assess de-
forested areas. This database illustrates the analysis
output of 654,178 Landsat 7 ETM+ (University of
Maryland, Maryland, USA) images, by which the
global evolution of forest surfaces was monitored
in the period 2000-2012 (HANSEN et al 2013).

Starting from this analysis, with the GIS (ArcGIS
9.X; ESRI, Redlands, California, USA) platform, the
deforested area and forested land areas have been
computed for Romania (including the Maramures
County and its corresponding territorial adminis-
trative units) for the period 2001-2012 (Fig. 1). The
economic pressure on the forest fund was quanti-
fied via the analysis of economic activities depend-
ing on the use of forest resources within the analy-
sis period of 2000-2012. The resulting database
comprises: the number of companies, their turn-
over, profit and the number of employees for the
following NACE codes — Classification of Activities
in the National Economy: 0220 — Logging, 0240 —
Support services to forestry, 1610 — Sawmilling and
planing of wood, 1621,1622,1623,1624 and 1629 —
Manufacture of wood products, 4673 — Wholesale
of wood, construction materials.

In methodology the R Software was applied. With
the statistical data, some histograms have been
constructed for the economic activities, considered
to put pressure on forest ecosystems, and also some
plots showing the relation between companies and
profit from the above-mentioned activities. Using
this methodology, the way in which the contribution
of the wood exploitation industry could be found in
the local economy, is better underlined.

RESULTS

The evolution of the forest area for the period
1800-2012 has a tendency to decrease as a result of
pressure from growing economic sectors consum-
ing wood (Fig. 2). After 2000, official data show an
increase in forest areas, a situation difficult to un-
derstand given that deforestation has taken legal and
illegal proportions. The analysis of query data from
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Landsat 7 ETM+ images explains this situation. Of-
ficial information is confined to areas with forest des-
tination, regardless of whether or not the forest. The
analyses of detailed information provided by Landsat
7 ETM+ images showed a significant increase in de-
forested areas (Fig. 3), many of which are not regis-
tered in official data. The detailed research conducted
in the Maramures County and Borsa commune has
demonstrated this.

At the Maramures County level, the evolution of
deforested areas follows the same general upward
trend (by 1,415 ha-yr!), however, emphasizing the
existence of two period (Fig. 1) with the same char-
acteristic at the general level (prior to the crisis the
annual rate of deforestation was 1,264 ha-yr~1, and
after the crisis the annual rate was 1,625 ha-yr!).
The analysis of the deforested area evolution within
the Maramures County towns illustrates that the
Borsa commune ranks first as the largest deforest-
ed area in the analysed interval, namely 4,930 ha.
For the Borsa commune (Fig. 4) the evolution of
deforested areas follows the same trend as the re-
gional and national pattern.

The analysis of statistical data on the evolution
of economic sectors which put pressure on the
forest shows a dramatic increase in the number
of companies engaged in the logging of wood in
Maramures (Fig. 5). The economic crisis affects all
economic sectors, especially services to forestry.
The evolution of the number of companies in Borsa
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Fig. 2. The evolution of the forest area in Romania during
1800-2012 (National Institute of Statistics)
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Fig. 3. Evolution of deforested areas in Romania during
2001-2012
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Fig. 4. The deforested area of Borsa (HANSEN et al. 2013)

commune shows a situation similar to that of the
Maramures County. All economic sectors register
a significant growth, the economic crisis causing
oscillations (Figs 6a, d, e) or decreases (Figs 6b, c).
Significant increases are recorded in the wholesale
of wood (Figs 5e and 6e) and in the cutting of timber,
which indicates a growing pressure on the forest.
Although the number of companies engaged in
logging has increased during the period analysed,
the number of employees in the same sector de-
creased (Figs 7a and 8a) because of the introduc-
tion of modern machinery. Thus, the primary wood
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processing, production of logging used as unpro-
cessed collection and production of wood used for
energy production, collection, processing of for-
estry residues, and the production of charcoal are
growing, but they need fewer employees.

The sharp drop in the number of employees after
2007 in services to forestry (Figs 7b and 8b) shows a
reduction in expenditure for the inventory of forest
advisory services on forest management and ser-
vices for the prevention and fighting of forest fires.
It should be noted that 2007 is the year in which
and the largest amount of wood was removed from
the forests of Romania (Fig. 4). In the woodwork-
ing field there were increases in the county (Fig. 7d)
and in Borsa (Fig. 8d).

In the reviewed period the highest increases
were registered in the trade in wood, both at the
level of Maramures County and Borsa commune
with spectacular increases (Figs 7e and 8e). These
increases are explaining the growing quantities of
timber entering the market.

The analysis of turnover reveals growing pres-
sure on forests of the Maramures County. Forest
stands cut at the level of the county and the ad-
ministrative unit showed a pronounced growth
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Fig. 5. Evolution of the number of companies in the fields causing pressure on the Maramures County forest fund (project
UB1375/BorgDesign): 0220 — Logging (a), 0240 — Support services to forestry (b), 1610 — Sawmilling and planing of wood (c),
1621, 1622, 1623, 1624 and 1629 — Manufacture of wood products (d), 4673 — Wholesale of wood, construction materials (e)
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Fig. 6. Evolution of the number of companies in the fields causing pressure on the Borsa commune forest fund (project
UB1375/BorgDesign): 0220 — Logging (a), 0240 — Support services to forestry (b), 1610 — Sawmilling and planing of wood (c),
1621, 1622, 1623, 1624 and 1629 — Manufacture of wood products (d), 4673 — Wholesale of wood, construction materials (e)

of this indicator for logging (Figs 9a and 10a) and
timber trade (Fig. 10e).

There can be seen an increase in turnover for
economic sectors of wood processing (Figs 9c, d,
and 10c, d), which is a positive sign for the local
economy, knowing that only a small part of reve-
nues from logging remains there.

The evolution of turnover in services to forestry
shows a collapse of this sector after 2007 (Figs 9b
and 10b) when specific services did not receive
any money.

Fig. 11 documents the real image of logging ac-
tivities at the county level. So, these figures better
show the pressure exerted on forest ecosystems.
The distribution of profit (a) shows the persistence
of the smaller profits from logging activities, the
same distribution in the case of employees (b) and
turnover (d), except the companies (c), where the
concentration is for medium-sized enterprises.

Regarding the relation existing between the
companies and the profit from logging activities
(Fig. 12), it can be observed that small companies
are related with small profits and only for bigger
companies the profits are higher. For the entire pe-
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riod, the 1610 NACE code seemed to be the most
profitable, except the year 2002, when the 1621
NACE code was the most profitable, and 2008 and
2009, the years after the Global Economic Crisis
when the 4673 NACE code developed a more adap-
tive capacity.

Borsa as a local system is characterized by the
same higher concentration (frequency) of smaller
profit (a), employees (b), companies (c) and turn-
over (d) in their distribution (Fig. 13). In the dis-
tribution of profit, it can be observed that the fre-
quency is the highest in values above 500,000 lei
(lei is the plural for leu, the Romanian National
Currency, 1$ USD = 4.1 lei). For the number of em-
ployees the frequency is higher for the NACE codes
with enterprises of no more than 50 employees and
with the turnover above 1,000,000 lei.

For Borsa, the relation between companies and
profit shows the same distribution, but for the en-
tire period the places are shared between two NACE
codes 0220, which keeps the 1st rank in 2001, 2002,
2004 and 2011 and the 1610 NACE Code, whose
1st rank is isolated both in 2003 and 2012, and then
for the entire period from 2005 to 2010 (Fig. 14).

179



() 2000 (b) 10

8 4
2 1500
g
2 6 4
E 1000
3 4
E
5 500
z 2 |
0 0 . ﬂ
© 3500 - (d) 2500 -
3000 |
2000 |
g 2500 |
3
) 5
2 2000 | 1500 |
&
5 1500 4 1000
E
£ 1000 |
z 500
500
0 0 T T T T T T T T T T T 1
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
(€) 1200 -
1000

®
=]
S

Number of employees
PN
S o
3 3

¥}
=3
S

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Fig. 7. Evolution of the number of employees in the fields causing pressure on the Maramures County forest fund (project
UB1375/BorgDesign): 0220 — Logging (a), 0240 — Support services to forestry (b), 1610 — Sawmilling and planing of wood (c),
1621, 1622, 1623, 1624 and 1629 — Manufacture of wood products (d), 4673 — Wholesale of wood, construction materials (e)

(a) 250 | (b) 4 -
200
§ 3
Iy
2 150
5 2
s
5 10
£ 1]
Z 50
0 0
(c) 140 (d) 50
120
40 |
8
g 100
T 80 30
5
% 60
3 20 |
E 40
Z 10 |
20
0 0

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

(e) 20 |

Number of employees

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
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DISCUSSION AND CONCLUSIONS

The expansion of deforested areas may cause
slightly significant imbalances at the territorial sys-
tem level, particularly in those based on forest re-
sources from an economic perspective. The conse-

quences of these imbalances may be significant and
may negatively impact local communities from the
growth perspective.

Research has revealed alarming increases in defor-
ested areas throughout the entire period examined,
grubbed-up areas are much larger than those record-
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ed by state institutions. This shows an increase in ille-
gally harvested forest areas. The analysis of economic
sectors which put pressure on the local forests shows
an alarming increase that compels decision makers to
develop strategic planning documents (GONZALEZ,
GoNzALEZ 2015) to strictly stop the phenomenon.

Consequently, the identification of fundamental
factors in amplifying or stimulating deforestation
and their analysis have become very important
both for the scientific environment, and particu-
larly for the authorities, given the complexity of re-
lations established between various systemic com-
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ponents where the forest plays an important role
(SEDJjO et al. 1995; CHomiTz, KUMARI 1998;
PEPTENATU et al. 2013; DANG PHAN et al. 2014;
MURARESCU et al. 2014; PRAVALIE et al. 2014a, b;
Vu et al. 2014). Among the causes that amplify the
deforestation phenomenon we note: low revenues
of the local communities, excessive growth of eco-
nomic sectors by logging and timber processing
that exceed the local support capacity, legislative
gaps. In this context, the need to develop efficient
territorial management strategies to reduce the
imbalances generated by the forest mass logging,
particularly illegal logging, becomes obvious. Large
area deforestation will generate progressive effects
on the local economic system; the most affected
are territorial systems where tourism is a priority
(BRAGHINA et.al 2012; PEPTENATU et al. 2012a, b,
2013; PETRISOR 2015; PINTILII et al. 2016). They
should particularly aim at reducing deforestation
by limiting industrial logging (DEFRIES et al. 2010),
by reforesting deforested areas or inadequate areas
for agriculture (ZHANG et al. 2000; SANCHEZ-Cu-
ERVO, AIDE 2013), drafting stricter legislation on
illegal logging, obtaining support from central and
local public authorities for sustainable economic
activities at a local level, as well as by involving
authorities in the protection and management of
the private forest fund. These strategies comprise
arequirement for territorial systems with the func-
tional profile based on the forest resources.
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