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1. INTRODUCTION

With a forest area covering 28% of the territory [1] Romania has an economically significant
forestry sector, with a Gross Domestic Product (GDP) contribution varying between 3,5 % and 4,5%
in the last two decades [2-4]. Recovering after a transition period affected by forestland privatization
and market economy transition, Romanian forestry sector is nowadays passing a consolidation
phase, with increasing investments and concern awarded to processing industry and value addition
[4] despite inherent difficulties along the wood supply chain [5]. It is known that value addition by
domestically processing the round wood brings value and opportunities for the forestry and
adjacent sectors [6]. For this, investments in wood processing industry are the triggering factors
followed usually by high value added products, mainly for export [3, 6]. The aim of this paper is to
assess and discuss the facts describing Romanian forest-based industry foreign trade in order to shed
light on the evolution and the status of the sector and its contribution to the country economic
development. Also, an overview of the production, import and export of roundwood, sawnwood,
secondary processed and paper industry products is presented. Production, import, export and
trade balance can provide insights about the past situation and current trends of the forestry sector’s
economy and performance.

This paper takes into consideration the economical phases passed by Romania in the last 60
years and tries to couple the general evolution of the country’s economy and the evolution of the
forestry sector foreign trade. The period between 1961 and 1970 was defined by the growth of heavy
industrial production and an increasing emphasis on autarchic economy, which included a high
diversification of goods. During this period, the GDP doubled [7], and the foreign trade was mainly
oriented towards communist countries, members of the Council of Mutual Economic Assistance
(CMEA). Romania almost tripled its GDP between 1970 and 1980, indicating a very prosperous
economic decade, despite the country's heavy reliance on foreign capital. With a diverse range of
industrial goods, the economic sector is defined by an increased quantity of products, added value,
and access to new markets [7]. After that, until the fall of the communism (1989) Romania continued
to export in large quantities of goods, but the quality of its goods progressively deteriorated and
western markets slowly become marginal [7]. Due to compelled exports and restricted imports (a
communist strategy to face the external debts), the importance of western countries in Romania’s
foreign trade decreased, while exports to CMEA countries grown back. After the fall of the
Communism, Romanian economy followed its transition to the open market economy, being
affected by dramatic institutional, legal and economic changes, with the industry being gradually
privatized and EU becoming the main external trade/investment partner.

In general terms, the trade balance is the net amount of a country's exports and imports of
goods, excluding all financial transfers, investments and other financial components [8]. A country's
trade balance is positive (meaning that it has a surplus) when the value of exports exceeds the value
of imports; on the other hand, a country's trade balance is negative or deficient if the value of imports
exceeds that of exports [8]. The higher the value of the trade balance of a country (or a sector) is, the
more one can argue that that country (or that sector) have better economic performance. If the
phenomenon is coupled with a high import of raw materials, then the economic performance is even
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better. From this perspective, the trade balance can be a very good indicator for the economic
characterization of a country. For these reasons the present paper considers the forestry sector trade
balance as an indicator for the intended assessment.

Wood products manufacture and foreign trade are areas of great research interest. In many
recent studies, researchers present facts and make correlative and trend identification analysis. The
estimation of the import export trends was studied in 2008 in Iran [9], followed by a paper studying
the correlation between import and export with the major macroeconomic variables [10], then an
investigation about wood production and its trends [11], and in 2018 a wood products’ trade
prediction [12]. Other countries also have similar studies: in China there are papers studying wood
foreign trade [13] but also the non-wood products trade [14]. In Poland wood and wooden products
were studied over a period of 9 years [15]. Some modeling and forecasting methods for wood based
panel was used in India [16]. Moreover, the trade performance and the impact of international trade
was also studied in central Europe [3,6,17]. There are relatively few studies focusing wood products
foreign trade in Romania, this area being inexplicably avoided by scientists. The existing studies
mainly focus on profitability [3] and internal production and development issues [5,18,19] or are
referring to foreign trade only marginally [4]. However, in the last years, the interest increased. In
[20] for instance, the research is analyzing the wood products export performance making a
comparison between Romania and Bulgaria. There were 21 products taken into account using the
Standard International Trade Classification (SITC) codes. The results show that Romania presents a
more diversified palette of products and that both countries present a positive relative trade balance
[20]. Moreover, it comes into sight that Romanian forest products have superior added value [20].

2. MATERIALS AND METHODS
2.1. Data Collection

Documentation was the main methodological approach. Data were collected from the
FAOSTAT database [21] from 1961 to 2020 for Romania: i) quantities for production, import and
export and ii) values for export and import in order to calculate the balance trade. The external trade
balance was employed in order to find out if different sub-sectors produce surplus of value for the
sector and, after that, if all of them combined produce a surplus to the country’s trade balance.
Afterwards an Excel® database was used to produce the illustrative graphs.

2.2. Product classification

The production, import and export data were extracted for roundwood, sawnwood, secondary
processing products and paper industry products (Table 1). The product classification was
conducted using “forest products definitions” handbook [22].
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the high imports in the last 5-10 years, the development of the wood processing industry. Moreover,
in the last period the sawnwood exports decreased, while the internal demand for unprocessed or
primarily processed wood has increased — again a hint that the processing industry is developing.
Figures describing the secondary processing sector confirmed the steady increase in production and
export. In this context, the sawnwood pattern of recent years, which indicates a fall in exports, is
most likely attributable to the country's increased capacity to process the wood, as a result of
investment in this industry. When we consider the dramatic increase in roundwood imports (Figure
1 for quantity and Figure 5 for value), the hypothesis is confirmed. In the case of secondary
processed products, the two maxima 1979 and 2016 correspond to different influences according to
Halalisan et al. [4] such as: the first corresponds to the general trend of the command-and-control
economy toward autarchy, industrialization, and added value (between 1970 and 1979), and the
second corresponds to the second growth in the wood processing industry after 2011, fueled mostly
by foreign investments.

The evolution of production and the external balance for wood products indicate the same
upward trend in value added, production diversification, increased processing and export
orientation: exports of roundwood and timber decreased steadily and significantly, while imports
of these product categories reached historical highs in the last decade. All against the background
of the significant increase in the value of production and exports of high value-added products,
resulting from secondary processing. All these have led to a significant surplus in the balance of the
forestry sector, which also reached an all-time high in 2013 of 1,2 billion USD. Worth noting that our
study didn’t consider the furniture industry, which could provide even a higher amount of value to
the balance. The decline in the trade balance after 2016 is difficult to explain, having in mind the
multitude of factors, including COVID pandemic, but it may indicate a crisis of raw material and,
according to some sources, a prescriptive forest management regulatory frame, affecting the costs
of placing round wood on the market [24]. In 2013, the positive forest sector balance is significant in
the country’s context of a negative trade balance around 7,5 billion USD [22], indicating a great
potential of the forest sector. In 2020, the surplus was 0,2 billion USD, while, Romania registered a
negative general trade balance of 21.020 billion USD [25]. Under these conditions, the envisaged
crisis of raw material may seriously affect the contribution of sector, lacking governmental policy
measures. However, there is still room for in depth analysis before dropping conclusions.

Working on high-end products, with more added value will provide substantially more
economic benefits. It can be seen that the whole sector’s balance trade is positive, which result
confirms the indications of Verter [20]. Positive trade balance of Romanian forest sector indicates the
importance of the forestry sector in this country. A study done by Halalisan et al. [7] found the same
results that the forestry sector is “increasingly efficient, productive and innovative” in the context of
the relation between the standardization and market evolution.

Romanian forest sector has a significant potential of contributing to the country’s economy
and this potential should be further investigated and used. This study also offers new opportunities
for future research. For example, the furniture industry can be used to assess the whole economic
performance and to provide a clear and transparent view of the whole wooden products used
nowadays.
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5. CONCLUSIONS

1. In the last decades, Romania has become a net importer of roundwood and products
from the paper industry. It should be understood that the mediatized information about
the amount of wood seen to leave the country is misleading, because it is in fact coming
and domestically processed;

2. In contrast to the roundwood and paper industry products, Romania is a net exporter of
sawnwood and secondary processed products. Last year’s trend suggests that the
sawnwood export is going down and the export of secondary products has been going
up after 2017;

3. Inthe last years the production and exports of secondary processed products increased,
showing that the Romania takes advantage from the added value determined by
importing raw materials and processing it domestically, in a developing wood
processing industry, where important investments have been deployed.
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EXTENDED ABSTRACT - REZUMAT EXTINS

Titlu in romadnd: Concret despre comertul exterior al sectorului forestier din Romania

Introducere: Sectorul forestier al Romdniei este unul foarte important pentru economia tirii, deoarece contributia
la produsul intern brut (PIB) este de 3,5%. Cu cdt produsele sunt mai nult procesate pe plan intern, cu atdt apar mai
multe oportunitdti pentru sectoarele adiacente. Exportul de produse din lemn si investitiile strdine sunt considerate
factori de declansare a cresterii gi prosperitatii pentru industria de prelucrare a lemnului. Balanta comerciald este valoarea
netd a exporturilor si importurilor de bunuri ale unei tiri, excluzind toate transferurile financiare, investitiile si alte
componente financiare. Cu cit este mai mare valoarea balantei comerciale a unei tiri (sau a unui sector), in conditiile in
care produsele exportate au un grad mai mare de prelucrare, rezultdnd etapele finale ale lantului valoric, cu atét se poate
sustine cd acea tard (sau sectorul respectiv) are pei formante economice mai bune. Importul si exportul de lemn si produse
din lemn au fost studiate in Iran, Polonia, India i Europa Centrald. Productia, importul, exportul si balanta comerciali
pot cferi perspective asupra econontiei si per formantei sectorului forestier.

Materiale 5i metode: Datele au fost colectate din baza de date FAOSTAT pentru Roménia din anul 1961 pand
in 2020. Au fost colectate doud tipuri de date: i) cantitdti pentru productie, import si export i ii) valori pentru export si
import pentru a calcula balanta comerciald. Productia, importul si exportul au fost colectate pentru lemn rotund,
cherestea, produse de prelucrare secundard si produse din industria hértiei. Clas ficarea produselor a fost realizati folosind
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manualul , definitii ale produselor forestiere” al FAQ. Lemnul rotund, cheresteaua si produsele de prelucrare secundari
au fost extrase in ni%, iar produsele din industria hdrtiei au fost extrase in tone metrice, fiind utilizati apoi coeficienti
consacrati de conversie.

Rezultate: Perioada piand in 1970 a fost marcatd de o usoard cregtere a productiei si importurilor de lenn rotund,
exporturile fiind in scidere. Aceastd perioadd se remarcd prin maxime istorice ale exporturilor de lemn rotund, in special
in primii ani ai perioadei, ceea ce corespunde unei perioade de dezvoltare foarte scizutd a sectorului de prelucrare a
lemnului, in urma careia Romdnia exportd cantititi masive de lemn.

Din 1961 pénd in 1970, se constatd o cregtere modestd a productiei de cherestele, urmatd de o scidere minord (pani
in 1980), valorile revenind la nivelurile anului 1961. Productia si exporturile au scizut din 1980, in timp ce importurile
au crescut marginal. Dupd 1989, toate valorile scad timp de 5-6 ani inainte de a creste pand in jurul anului 2015, cénd
scad din nou. Sciderea exporturilor din 1973 si pénd in anii 1990 reflecti reducerea exporturilor de lemmn rotund, ambele
fiind legate de cresterea sectorului de prelucrare a lemnului. Categoria de prelucrare secundard are o tendinti de cretere
pe parcursul perioadei investigate, cu exceptia anilor 1989-1999.

Aproximativ jumdtate din productia de produse de prelucrare secundard este exportatd, restul fiind comercializat
pe piata locald. Cu exceptia perioadei 1997-2007, importurile de produse provenite din prelucrarea secundard din aceasti
categorie sunt mai mici decdt exporturile. Importurile si exporturile de produse din industria hirtiei variazi dramatic de-
a lungul primelor trei decenii, dar exporturile raman marginal mai mari decit importurile pand in 1992, cdnd exporturile
de produse din aceastd categorie au Tnceput si depdseascd importurile si, in cele din urmd, au ajuns aproape de niveluri
de productie in 2015. Volumul exportat a ramas mic.

Discutii: Una dintre cele mai importante caracteristici ale importului si exportului de lemm rotund este ci
valoarea importatd este mult mai mare decdt cea exportatd, generdnd o balantd comercialii negativd. Motivul pentru care
0 balanti comerciald negativd nu este consideratd nefavorabild se datoreazd faptului cif balanta de cherestea ferd, pe de o
parte, mai multe venituri si are o valoare addugatd superioard si, pe de altd parte, (ferd oportunitdti pentru industria de
prelucrare secundard sau industriei hdrtiei si mobilei (care poate cferi valoare adiugati incomparabili).

Concluzii: Romdnia a fost tn ultimii ani i este in prezent importator net de lemn rotund si hértie. In ultimii ani
a crescut productia si importul de cherestea, ceea ce poate fi vizut ca un fapt bun, ardténd cd Roménia devine din ce in
ce mai congtientd de bencficiile valorii addugate si beneficiile importului de materii prime si procesirii acesteia in
interiorul granitelor. Una peste alta, din perspectiva industriei lemnului rotund, a cherestelei, a prelucririi secundare si
a industriei hirtiei, Romdnia are o balantd comerciald pozitivd, aritind importanta economici a sectorului si necesitatea
acorddrii unei atentii sporite studierii fenomenului econontic din domeniul silvic si al industriei de prelucrare a lemnului.,

Cuuvinte cheie: export, sector forestier, Romania, prelucrarea lemmului, comertul lemnului,
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1. INTRODUCERE

Piata, inteleasd ca locul de intalnire si confruntare dintre cererea agregata si oferta agregata
include Intreaga retea de relatii intre participantii la tranzactiile economice [1] si se caracterizeaza
printr-o structurd institutionala ce influenteaza comportamentele si veniturile agentilor economici
dintr-o anumitd ramurd economica [1]. Cunoasterea structurii pietei, printr-un contact permanent
si, pe cat posibil, nedistorsionat dintre producétorii si consumatorii de marfuri, asigurd o mai buna
intelegere a modului in care pietele functioneaza efectiv. Aceastd cunoastere este importanta din
cel putin doud motive (asemandtoare erorilor statistice): pe de o parte, indicd situatiile in care,
aparent, piata nu functioneaza corect, dar de fapt ea functioneaza aproape perfect; pe de alti parte,
anumite piete sunt inevitabil si inerent distorsionate din ratiuni tehnologice, iar corectarea acestora
nu face decat sd incarce costurile tranzactiilor si circuitele birocratice. Distorsiunile specifice pietei
lemnului sunt asimetria informatiei (in special atunci cdnd lemnul este vandut pe picior),
oligopolul (o situatie de piatd In care oferta este concentratd la un numar redus de furnizori) si
oligopsonul (o situatie de piatd in care cererea este concentrata la un numar redus de cumparétori)
[2,3].

Diferentierea formelor de concurentd in functie de structura pietelor este necesara din
motivele enuntate in paragraful anterior; pentru un anumit bun sau serviciu exista un nivel optim
de concurentd, cuantificabil printr-un indice al concentrarii economice, si pentru un anumit nivel
al concentrdrii economice. Piata perfecta este doar un model teoretic, ale cdrui conditiondri sunt
imposibil de intalnit, simultan, pe o piatd concretd, pe care se comercializeazd un anumit tip de
produse (alimentare, electro-casnice, mobild) [4].

Mult clamata concurenta perfectd, bazata pe atomizarea producitorilor si cumparétorilor, a
facilitat progresul tehnologic doar din perspectiva modelului schumpeterian al distrugerii creative
[5]. In prezent, progresul tehnologic este apanajul marilor producéitori, ceea ce inseamna o
tendintd, la fel de naturald, de creare a unor structuri de monopson sau monopol.

In economia reald, concurenta este de cele mai multe ori imperfecta, fiind un amestec de
monopol, oligopol monopson sau oligopson [4]. Pe o piatd monopolistica existd un singur mare de
producdtor ce aduce pe piatd un bun ce nu are substituenti, fie din punct de vedere al utilititii
(micro-procesoare de exemplu), fie din perspectiva calititii [6]. Oligopolul (sau cartelul) este
caracterizat printr-un numar redus de producétori ce-si impart intre ei piata, cel mai bun exemplu
fiind cel al Organizatiei Tarilor Producitoare de Petrol - OPEC [6]. In oglind4, monopsonul si
oligopsonul sunt forme de piatd imperfectd, dar din perspectiva cererii, nu a ofertei. Zonele mono-
industriale, in care existd un singur sau foarte putini angajatori (cumpdaratori ai ofertei de
manopera din zona) exemplifica cel mai bine astfel de situatii.

In oricare din ce cele patru situatii, preturile si cantitétile de echilibru difera ce cele realizate
pe o piatd perfect concurentiala: in situatii de monopol sau oligopol preturile vor fi mai mari, in
situatii de monopson sau oligopson, mai mici. [6]. Consumatorii nu au alt3 alternativa decat aceea
de a plati (in situatii de monopol sau oligopol) sau de a accepta (in situatii de monopson sau
oligopson) pretul oferit. Prin urmare, o firma situatd pe o pozitie de monopol se comporti ca o
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sortate datele tuturor firmelor la nivelul fiecirui judet. Datele mentionate mai sus au fost preluate
de la Asociatia Forestierilor din Romania si verificate apoi pagina Ministerului Finantelor Publice
(www.mfinante.gov.ro) unde, pe baza codului unic de identificare se pot vizualiza principalele
elemente ale declaratiilor financiare: active (imobilizate si circulante), datorii, capital, cifra de
afaceri, profitul net, numéarul mediu de angajati si obiectul de activitate principal.

Datele colectate au fost centralizate, conform domeniilor de activitate (codurilor CAEN) cu
ajutorul unui registru electronic Microsoft Excel®. In continuare, s-au calculat numarul total de
firme, cifra de afaceri totald si numarul total de angajati pe domeniu, precum si numarul de firme,
cifra de afaceri i numérul de angajati ai sectorului forestier din Romaénia, pentru perioada 2015-
2019. In baza acestora s-a reprezentat grafic:

evolutia numdrului de angajati, numérului de firme si cifrei de afaceri pe total sector;

- ponderea fiecirui domeniu de activitate in ceea ce priveste numaérul de firme, cifra de
afaceri i numadrul de angajati din cifra totala a sectorului;

- evolutia numdrului de firme, cifrei de afaceri si numéarului angajati al fiecirui domeniu
de activitate;

- ponderea primelor 5, 10 si respectiv 20 firme in ceea ce priveste cifra de afaceri si
numadrul de angajati din cifra totald a domeniul din care fac parte.

In ceea ce priveste firmele, la nivelul fiecirui judet, datele au fost prelucrate in vederea
obtinerii ponderii cifrei de afaceri pentru primele 3 firme din fiecare judet dupa care, folosind
instrumentele puse la dispozitie de programul QGIS, s-a creat cite o hartd a Romaéniei pentru
fiecare domeniu de activitate unde, pentru fiecare judet, sunt redate numarul de firme si procentul
ponderii primelor 3 firme ca cifra de afaceri. Hartile realizate folosesc scari de culori sugestive care
permit analizarea facild a informatiilor.

3. REZULTATE SI DISCUTII

3.1. Date generale privind sectorul forestier in ansamblu

In anul 2015, firmele din domeniul forestier au realizat o cifrd cumulati de afaceri de 27,38
miliarde RON, repartizatd pe urmaétoarele domenii de activitate: ,Silviculturd si alte activititi
forestiere” (cod CAEN 021), ,,Exploatarea forestiera” (022), , Tierea si rindeluirea lemnului” (161),
~Fabricarea produselor din lemn, plutd, paie si alte materiale vegetale” (162) si ,Fabricarea de
mobild” (310). Aproape jumitate din suma mentionatd mai sus apartine industriei de prelucrare a
lemnului (grupa CAEN 161 si 162) care a realizat cea mai mare cifra de afaceri - 13,18 miliarde lei.
In ceea ce priveste numirul total de firme, acesta a ajuns la 14.947, unde iardsi industria
prelucritoare detine locul de frunte cu un numir de firme de 6.407 (Anexa 1). In toate firmele
mentionate mai sus, lucreaza 156.481 de angajati. Desi industria prelucritoare detine cel mai mare
numadr de firme, aici muncesc doar 52.590 de salariati, pe cdnd In fabricile de mobild lucreaza
64.520 de muncitori. Silvicultura si exploatarile forestiere au cel mai mic numaér de salariati 24.164,
respectiv 15.207.
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10.

judetean si tindnd cont de imobilitatea accentuata a firmelor din domeniu, se poate
conchide ca piata este de tip oligopson teritorial;

Datorita concentrdrii continue a capacitatilor de productie in varful ierarhiei, in ciuda
unui numar relativ mare de firme (peste 3000), in domeniul tajerii si rindeluirii lemnului
(grupa CAEN 161) existd o competitie de tip oligopol pentru produsele vandute in
Roménia sau de oligopson pentru lemnul rotund achizitionat de pe piata roméaneascs;

In cadrul domeniului fabricirii produselor din lemn, pluta, paie si din alte materiale
vegetale (grupa CAEN 162) exista cert o competitie de tip oligopol la nivel national, ce
reiese din faptul ca top 5 firme detin peste jumdtate din valoarea cifrei de afaceri a
domeniului;

Domeniul fabricérii mobilei (grupa CAEN 310) s-a dezvoltat In mod continuu;

Pe piata fabricdrii mobilei, la nivel national, persista un oligopol, insd nu asa puternic ca
in cazul domeniului de activitate , Fabricarea produselor din lemn, plutd, paie si din alte
materiale vegetale” (grupa CAEN 162);

Cu privire la grupele CAEN 021, 161 si 162, concluziile trebuie privite prin prisma
limitarii cd exista o oarecare mobilitate a resursei, multe dintre firmele mari
neaprovizionandu-se numai din zona respectiva;

Tendinta de evolutie la nivel national cdtre oligopsonuri teritoriale sau
oligopoluri/oligopsonuri nationale este un fenomen care poate afecta libera competitie.
De aceea se contureaza necesitatea monitorizarii pietei si, in cazuri in care fenomenul se
accentueazd, adoptarea unor reglementdri care sd Incurajeze libera competitie, accesul
echitabil la resursd, dar si valorificarea acestea la preturi care sd oglindeasca conditiile
pietei.
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REZUMAT EXTINS - EXTENDED ABSTRACT

Title in English: Analysis on production capacity concentration and competition in Romanian forestry sector

Introduction: This research aimed at assessing the wood products markets between 2015-2019 in Romania, by
conducting an empirical study on the evolution of the number of companies, turnover and number of employees for the
fields of activity “Silviculture and other forestry activities” (NACE code 021), “Logging” (022), “Sawmilling and
planning of wood” (161), “Manufacture of wood, cork, straw and planting materials” (162) and “Manufacture of
Sfurniture” (310).

Materials and Methods: In order to carry out the research, data were collected and analyzed for Romanian
companies in the targeted economic activities (company name, type of activity according to NACE classification,
county, turnover, number of employees). The data for the period 2015-2019 were sorted at national level in descending
order according to the turnover according to the NACE codes mentioned above. Also, for 2019, the data were processed
at county level.

Results and Discussions: For the analyzed period, the total sectorial turnover increased from 27.38 to 31.34
billion RON. At the same time, the number of companies increased every year, except for 2016, when it decreased. Also,
the number of employees decreased yearly, accounting during this period for a loss of over 16 thousand employees.
These data indicate a continuous increase in productivity. There is a declining trend in the turnover and number of
firms belonging to the sawmilling and planning of wood economic activity (NACE group 161), and to the furniture
manufacturing activity (NACE group 310). In the field of logging (NACE group 022), although at national level the
data seem to indicate the existence of an almost perfect competition, however, analyzing the situation at county level
and taking into account the increased immobility of companies in the field, it can be concluded that the market is of the
territorial oligopson type. Due to the continuous concentration of production capacities at the top of the hierarchy,
despite a relatively large number of companies (over 3000), in the field of sawmilling and wood planning (NACE group
161) there is an oligopoly for products sold in Romania or an oligopsony for round wood purchased from the Romanian
market. In the field of manufacturing of wood, cork, straw and planting materials (NACE group 162) there is a certain
oligopoly competition at the national level, the top 5 companies having more than half of the turnover. The field of
furniture manufacturing (CAEN group 310) has developed continuously. An oligopoly persists on the furniture
manufacturing market at national level, but not as strong as in other studied economic activities.

Conclusions: The territorial oligopoly that seems to dominate the standing timber market, as well as the outline
of nationally accentuated oligopolies in terms of wood processing, indicate the need for better monitoring those markets
in order to avoid issues in terms of access to resource, on the one hand, and distorted prices, on the other hand.

Keywords: forestry, logging, wood processing, production capacity concentration, economic competition.
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2.2.2. Procesul de munca

Activitatile specifice procesului de colectare a lemnului sunt urmatoarele: adunatul, scosul si
apropiatul lemnului, manevrarea acestuia in platforma primard, precum si verificarea si
intretinerea utilajului [16]. In cazul utilizarii tractoarelor echipate cu trolii, adunatul este operatia
care presupune tararea pieselor de la locul recoltarii pand in spatele tractorului pentru formarea
sarcinii, iar apropiatul lemnului consta in deplasarea sarcinii de la calea de acces in platforma
primara [17]. Colectarea integrala cu tractorul cuprinde urmatoarele faze de munca: a)
pozitionarea utilajului astfel incat sa se respecte conditia ca unghiul format intre axa longitudinald
a tractorului si directia de tras sa nu depdseascd 15°; b) desfasurarea manuald a cablului de pe
tamburul troliului pana la piesele de lemn; c) legarea pieselor de lemn de la locul recoltarii; d)
trasul mecanic al sarcinii; e) pregatirea si legarea pieselor trase in spatele tractorului; f) cursa in
plin; g) dezlegarea sarcini; h) cursa in gol [13, 15, 17].

2.2.3. Executantul

In Romania, calificarile care atestd ci lucratorul are aptitudinile, deprinderile si abilitatile
pentru a conduce utilajele de scos-apropiat, sunt definite de doua standarde ocupationale:
motorist la motoagregate si masini in silviculturd - cod COR 833103 si operator la colectarea si
manipularea lemnului - cod COR 833106 [16, 18]. Operatorul utilajului lucreazd in echipa cu
muncitorul legator de sarcind. Acesta trebuie sa detind competentele specifice manevrarii
tractorelor forestiere, a verificdrii si intretinerii acestora, precum si a instructiunilor proprii de
sanatate si securitate iIn munca [16, 18, 19]. Echipamentul de protectie specific acestui post de lucru
cuprinde urmadtoarele componente: casca de protectie, bocanci de protectie, salopetd, manusi,
Imbracaminte de iarna viu colorata, antifoane [20].

2.2.4. Sarcina de munca

Sarcina de munca este definitda de atributiile stabilite prin fisa postului si are la baza
cunoasterea procesului tehnologic specific fiecdrui parchet de exploatare forestierd, astfel incat
colectarea lemnului sd se desfdsoare in conditii de siguran{d si sd fie realizati indicatorii de
productivitate a muncii. Astfel, sarcinile de muncd presupun din partea conducatorului de utilaj
urmdtoarele: a) manevrarea, verificarea si intretinerea zilnica a utilajului; b) cunoasterea traseelor
de colectare, precum si a locurilor periculoase de pe cuprinsul parchetului; c¢) cunoasterea si
aplicarea corectd a codurilor de semnalizare in relatia cu muncitorul legitor de sarcing; d)
cunoasterea modului de legare/dezlegare a sarcinii; e) parcarea si asigurarea utilajului in locurile
stabilite; f) utilizarea corectd a cablurilor, ciochinarelor, carligelor si a celorlalte elemente de
ancorare (Figura 2) [21].
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incluse si uneltele, sculele, dispozitivele precum si alte piese de schimb (consumabile) utilizate de
cdtre operatorul de utilaj [16].

2.2.6. Mediul de munca

Mediul de munca este reprezentat de locul unde este amplasat parchetul de exploatare.
Intrucat acesta se situeazd in mediul natural, lucritorul interactioneazi cu factorii atmosferici
precum umiditatea, temperatura, presiune atmosfericd, radiatia ultraviolets, vant, ploi, curenti
atmosferici etc. Totodatd, mediul de munca se caracterizeaza prin durata expunerii si anotimpul in
care se lucreaza. Pe langa factorii de mediu, lucrdtorul este supus zgomotului si vibratiilor din
cabina tractorului [5].

3. REZULTATE SI DISCUTII

3.1. Identificarea, evaluarea si analiza factorilor de risc
3.1.1. Factorii de risc specifici executantului

Cercetarea accidentelor de munca evidentiaza ca factorii de risc specifici lucratorului au
generat, de cele mai multe ori, evenimentele de munca. Prin urmare, prin metoda INCDPM, s-au
identificat factorii de risc, pe categorii accidentogene, astfel incit prin mdasuri tehnice,
organizatorice si igienico - sanitare si limiteze probabilitatea de manifestare a acestora. In urma
analizdrii procesului de lucru au fost identificati 22 de factori de risc specifici executantului. Pe
baza claselor de gravitate si probabilitate de manifestare a consecintelor, a fost cuantificat nivelul
de risc al fiecaruia. Se poate observa cd dintre acestia, sapte factori de risc depéasesc limita de
acceptabilitate (Figura 4): doi factori de risc indica un nivel de risc mare (F9 - colectarea volumelor
de masd lemnoasa supradimensionate si agabaritice in raport cu capacitatea utilajului si F15 -
deplasari si stationdri in zonele de risc) si cinci factori de risc se situeaza in zona de risc mediu (F2 -
nerespectarea procedurilor de lucru, F3 - manevrarea necorespunzatoare a utilajului in conditiile
de teren inclinat, conditii meteorologice deosebite sau obstacole pe cdile de colectare, F8 -
neefectuarea operatiilor de intretinere a utilajului conform planului de lucrari, F10 - nesincronizari
la lucrul in echipa, F22 - efectuarea unor sarcini de munca in conditii psiho-fizice
necorespunzatoare). Cu toate ca nivelul de risc partial obtinut (Nipex = 3,30 - Formula 2) arata ca
majoritatea factorilor de risc se situeaza In zona acceptabila, totusi factorii de risc F2, F3, F8, F10,
F22 (nivel de risc = 4) si F9, F15 (nivel de risc = 5) sunt cei care, adesea, sunt implicati in producerea
accidentelor de munca.

Cercetdrile privind riscurile si accidentele de munca din domeniul forestier indicd masuri
precum instruirea [22-24], formarea profesionald, dotarea si utilizarea echipamentelor de protectie
[24]. In vederea minimizarii nivelului de risc, asupra factorilor de risc cu nivel ridicat s-a actionat
aplicand masurile prezentate in Tabelul 1. Datele rezultate aratd ca actionand asupra factorilor F2,
F3, F9, F8, F10, F15, F22 se imbunatateste nivelul de securitate a acestei componente de munca.
Angajatorul trebuie sa se asigure ca toti lucrdtorii cunosc masurile, regulile, procesele de munca

33
























REVISTA PADURILOR 137(1) (2022) 027-044

Iftime: Masuri de preventie in contextul evaludrii principalilor factori de risc...

acceptabilitate si s-au stabilit masurile de preventie pentru a a-i diminua la un nivel
acceptabil;

2. Masurile stabilite prin evaluarea riscurilor trebuie cuprinse in planul de prevenire si
protectie al unitdtii. Implementarea masurilor revine angajatorului care trebuie sa se
asigure ca toti lucratorii le respecta si aplica In procesul de munca. Organizarea locurilor
de munca, procedurile de lucru sigure, instruirea adecvata a muncitorilor, acordarea si
purtarea echipamentelor de protectie sunt doar cateva dintre masurile ce vizeaza locurile
de munca sigure. La acestea se pot adduga selectia corespunzéitoare a muncitorilor,
capacitatea de a Invata din accidente si explicarea corespunzatoare a procesului de
muncd. Implementarea acestor masuri construieste un sistem de lucru corect, care asigura
muncitorilor un mediu de lucru sigur si sanatos;

3. Incadrarea acestor locuri de munci in conditii speciale. Necesitatea si oportunitatea
deriva din faptul ca foarte putini muncitori se pensioneaza la limita de varsta prevazuta
de lege, intrucat starea de sdnatate nu le mai permite sa lucreze si se pensioneaza anticipat
sau pe caz de boald. Situatia actuald a fortei de munca din exploatdrile forestiere impune
modificdri urgente ale reglementarilor in vigoare pentru a putea incadra aceste locuri de

munca in conditii speciale.
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REZUMAT EXTINS - EXTENDED ABSTRACT

Title in English: Preventive measures in the context cf the assessment cf the main risk factors specific to the
forestry vehicle operators during the logging processes

Introduction: Assessing occupational risks and establishing preventive measures for workplaces is a legal
obligation (f any employer. This paper ains to assess the factors in the work system cf forestry vehicle operators, during
the logging processes, by calculating the level f risk for each work component and establishing the main preventive
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measures. At the same tinie, the cumulative analysis of risks can give us a complete picture cf the working conditions
specific to these jobs.

Materials and Methods: The study is based on analyzing 60 prcfessional risk factors using the INCDPM
Bucharest method. The risk factors were identified based on the general list established by the method, based on the
statistics f the work accidents, the occupational diseases, and the values recorded when determining the main physical
risk factors in the felling areas f the Bacau Forestry Directorate. Each risk factor was characterized by two parameters:
the severity cf the consequences and the probability cf manifestation.

Results and Discussions: The evaluation cf the 60 risk factors established a global risk level for the
workstation cf the logging vehicle operators - close to 3,38, which is around the upper limit ¢f the maximum
acceptability level (3,50). Among the components cf the work system that present high levels cf risk are the working
environment (3,52) and the work task (3,42). At the same time, 19 risk factors above the acceptability limit were
identified and preventive measures were established to reduce them to an acceptable level. Regarding the share (f risks
related to each component cf the labour system, it was found that 36,66% cf the factors are due to the peiformer,
29,63% to the work environment, 21,66% factors specific to the means cf production and 26,66% to the factors specific
to the work task. From the analysis cf the data, it is found that the risk factors specific to the worker and the means cf
production are those that mainly generate the accidents at work, and those cf the environment and the work task are
predominantly involved in occupational diseases and premature wear cf the body. The risk factors that generate
accidents are related to improper training, poor organization cf the workplace and non-compliance with instructions.
Occupational and prcfessional diseases that have been diagnosed at the Institute (f Occupational Diseases Bucharest
Jfall within the sphere cf musculoskeletal disorders. They c,fect the spine (cervical, thoracic and lumbar area), upper and
lower limbs. Physical exertion, incorrect postures, working microclimate, vibrations transmitted to the body are the
main factors in the incidence cf occupational diseases. Cften, the values cf exposure to vibration and noise are exceeding
the legal limits. It can therefore be said that the job cf this category f workers should be categorized under special
conditions.

Conclusions: The analysis cf the data shows the need to adopt appropriate preventive measures to limit the
action cf the main risk factors on the health and sufety cf workers. The measures should be aimed at the proper
organization cf workplaces, the training cf workers, providing protective equipment, health monitoring and internal
check-ups.

Keywords: risk factors, work system, forestry vehicle operators, timber logging, special conditions
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1. NECESITATEA INSTRUCTA]JULUI

Regia Nationald a Padurilor — R.N.P. Romsilva se pregdteste sd raspunda cerintei din noul
Cod Silvic de a comercializa prioritar lemn fasonat, in defavoarea lemnului pe picior. Pentru
alinierea la aceasta cerin{d, grupul de lucru pe valorificarea lemnului din regie a demarat in
decembrie 2020 consultari cu personalul de la directii implicat in productia de sortimente, la care
au fost invitate si cadre didactice de la Facultatea de silvicultura si exploatari forestiere din Brasov.
lemn fasonat plecand de la capacitatea actuala de exploatare in regie proprie (prin numéirul de
formatii de exploatare si productivitatea utilajelor folosite) si de la capacitatea proprie de
depozitare. Analiza efectuata in 2021 a relevat ca:

- 85% din lemnul recoltat din padurile administrate de RIN.P. Romsilva se valorifica din
platforma primara, restul din depozite;

- sortarea la padure, indeosebi in platforma primara, nu asigura conditii corespunzitoare
de lucru, sortarea la depozit fiind mult mai eficientd economic;

- In general, la rasinoase, sortimentul comercial se obtine la padure, in timp ce la foioase
pleaca din depozit;

- la unele ocoale silvice sortarea lemnului exploatat se incheie cu separarea lemnului
rotund de lemnul de steri, impartirea lemnului rotund in sortimente industriale
comerciale revenind unor operatori economici intermediari.

Grupul de lucru a stabilit o strategie care prevede: 1) crearea/extindcrea retelei de depozite
care sa corespundd volumelor tot mai mari de materiale lemnoase care urmeaza a fi sortate, 2)
dotarea cu utilaje eficiente pentru exploatarea, transportul si manipularea lemnului, 3) implicarea
in mdsura cat mai mare a operatorilor economici in prestarea de servicii de exploatare forestiera si
transport tehnologic, 4) elaborarea unui set de norme interne privind incadrarea pieselor in
sortimente si 5) instruirea si perfectionarea personalului implicat In sortarea masei lemnoase
exploatate. Participantii la consultdrile preliminare si la instructajul din teren au realizat
importan{a economica a actului sortarii, care poate aduce un plus consistent de valoare lemnului
sau, dimpotriva, poate reduce substantial profitul din vénzarea lemnului. Pentru ca lemnul
comercializat de Romsilva sa primeascd destinatia industriald adecvatd, a fost necesara in prima
instanta elaborarea unui catalog de prezentare a produselor si, apoi, instruirea personalului in
acord cu noile cerinte exprimate in acest catalog.

2. CATALOGUL SORTIMENTELOR DE LEMN FASONAT
COMERCIALIZATE DE R.N.P. ROMSILVA

Una din primele realizari ale grupului de lucru a fost intocmirea catalogului de prezentare a
sortimentelor pe care RN.P Romsilva le produce. Catalogul a fost lansat in 22 aprilie 2021
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Instructajul a fost coordonat de prof.dr.ing. Florin Dinulica, asistat de prof.dr.ing. Razvan
Vasile Campu, prof.dr.ing. Stelian Alexandru Borz si prof.dr.ing. Maria Magdalena Vasilescu,
impreund cu reprezentanti din centrala Regiei si a directiei silvice gazdd. De asemenea,
participantii au fost instruiti sau asistati la utilizarea aplicatiilor informatice folosite de Romsilva
pentru punerea in valoare a masei lemnoase si gestionarea loturilor de busteni, de catre creatorul
acestora, ing. Grigore Tomoioagd. Instructajul s-a finalizat cu o proba practicd de evaluare a
gradului de insusire a cunostintelor privind masurarea defectelor si impdrtirea pieselor in
sortimente. $colarizarea cursantilor se va incheia cu o proba de verificare a cunostintelor teoretice.
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