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Abstract: Environmental protection is of major importance
because economic development takes place in the natural
environment in which we are existing and working. According
to the Environmental Protection Law 137/1995, pollution is the
direct or indirect introduction, as a result of activities carried out
by humans, of substances in soil or air that can harm human
society and environment quality. Pollutants can be
characterized according to the source, the aggregation, of
changes determined. Among the elements that characterize a
pollutant analyzed through its interactions with the
environment, the most important are the maximum permissible
concentration, degree of persistence and synergy effects that
trigger when they are together with other pollutants. This article
presents the optimal level of pollution reduction and of losses in
correlation with the benefits and the costs of implementing.
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INTRODUCTION

By the uncontrolled application of pesticides
agricultural crops, occur the following disturbing factors:
= affects trophic chains, endangering species which feed

with insects or rodents eradicated - interference which

then is amplified as a chain reaction;
= favors the appearance of other pests that thrive in the

"released" ecological niche or whose natural enemies

have been killed by pesticides;
= determines genetic mutations at some species, especially

insects or fungi which are becoming resistant to
pesticides action. Thus it is estimated that currently 266
harmful species are resistant to common pesticides;
= destroys the soil by killing the earthworms and of some
microorganisms having essential role in the
incorporation of organic materials in soil;

= pollutes water. In the case of pesticides of
organophosphorus substances type, the pollution
manifests itself by an explosive increase of algae,
which end up "to suffocate" all forms of life from the
respective aquatic biotope.

The negative effects are aggravated by the fact that
some pesticides have periods of extremely high
remanence, being almost non-biodegradable.

To treat the agricultural crops with minimal
environmental impact, in a number of countries have been
introduced environmental marking systems, starting from
their regulation and in the European Union and even at
international level. Through ecological marking it aims the
acquisition of pollutant environmental-friendly products,
determining the increase of companies interest for the
design and achievement of such products.

The ecological marking thus becomes an instrument for
promoting of products that are distinguished by ecological
characteristics, able to influence the buying decision. The
environment management is performed in accordance with
ISO 14011. Application of pollutant products to the
agricultural works is done by some strategic technologies,
according to the scheme shown in Figure 1.
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Rezumat: Protecfia mediului ambiant prezintd o importan{a
majord, deoarece dezvoltarea economicd are loc in cadrul
natural in care existdm si ne desfasurdm activitatea. Conform
legii protecfiei mediului 137/1995, poluarea reprezintd
introducerea directd sau indirectd, ca rezultat al unei activitafi
desfasurate de om, de substanfe in sol sau in aer, care poate
produce prejudicii societéfii umane sau calitéfi mediului. Poluanfii
se pot caracteriza in funcfie de sursd, de agregare, de modificari
determinate. Tntre elementele ce caracterizeazd un poluant,
analizat prin prisma interacfiunilor sale cu mediul, cele mai
importante sunt concentrafia maxima admisibild, gradul de
persistenta si efectele sinergice pe care le declangeazd in
momentul in care se afld Impreund cu alfi poluanti. In acest
articol se prezintd nivelul optim de reducere a poludri si a
pierderilor in corelafie cu beneficiile si costurile de aplicare.

Cuvinte cheie: culturi agricole, economie, mediu, poluare

INTRODUCERE
Prin aplicarea necontrolata a pesticidelor in culturi

agricole apar urmatorii factori perturbatori care:

= afecteaza lanturile trofice, punand in pericol specii
care se hranesc cu insecte sau rozatoarele starpite -
perturbatie care se amplifica apoi in lant;

= favorizeaza aparitia altor daunatori care prospera n
nisa ecologica “eliberata” sau ai caror dusmani
naturali au fost ucigi de catre pesticide;

= determind mutatii genetice la unele specii, in special
insecte sau fungi, care devin rezistente la actiunea
pesticidelor. Se apreciaza astfel ca n prezent 266 specii
daunatoare sunt rezistente la pesticidele uzuale;

= distrug solul, prin uciderea rémelor si a unor
microorganisme care au rol esential in Tncorporarea
materialelor organice n sol;

» polueazd apele. In cazul pesticidelor de tip
substante organofosforice, poluarea se manifesta
printr-o crestere exploziva a algelor, care ajung sa
“sufoce” toate formele de viata din biotopul acvatic
respectiv.

Efectele negative sunt agravate de faptul ca unele
pesticide au perioade de remanenta extrem de mari, fiind
aproape nebiodegradabile.

Pentru a trata culturile agricole cu impact ambiental
minim, intr-o serie de tari au fost introduse sisteme de
marcare ecologica, pornind de la reglementarea acestora
si in cadrul Uniunii Europene si chiar la nivel international.
Prin marcarea ecologicd se urmareste achizitionarea
produselor poluante prietenoase cu mediul, determinand
cresterea interesului firmelor pentru proiectarea si
realizarea unor asemenea produse.

Marcarea ecologica devine astfel un instrument de
promovare a produselor care se disting prin caracteristici
ecologice, Tn masura sa influenteze decizia de cumparare.
Managementul de mediu se realizeaza in conformitate cu
standardele 1SO 14011. Aplicarea produselor poluante la
lucrarile agricole se realizeaza dupa unele tehnologii
strategice, conform schemei din figura 1.
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Fig. 1 - Management of technologies within the application of polluting products to the agricultural works /
Gestionarea tehnologiilor Tn cadrul aplicarii produselor poluante la lucrérile agricole

Thinking the technology from the strategic point of view
means to ask to what extent the technologies applied could
affect in the future the control of environmental protection. A
production unit which possesses a wider range of core
technologies and of specific differentiation, may be more
vulnerable to the attack of some diseases and pests. As the
number of alternative technologies increases, the production
unit vulnerability decreases.

Pollution reduction can be done by mounting in the
tractor exhaust system of the exhaust gases of a catalytic
cartridge that allows the separate evacuation of three types
of most important pollutants from the burnt gases. The
catalytic cartridge is realized based on some noble metals
(Pt, Pd, Rh) integrated on a ceramic support honeycomb
type. The evolution of the catalytic cartridges was classified
according to the filtration percentage of pollutant gases. The
first filter cartridges were of the Euro | type, and at present
the engines are equipped with Euro VI filter cartridges.

MATERIAL AND METHOD

From the researches carried out worldwide results that
the technologies used and the related equipment are
permanently upgrading in order to equip with components
which ensure the compliance of the product dosage per
hectare, in correlation with the impact and increasing the
efficiency of the treatments.
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Fig. 2 - Determination of the optimal level of pollution reduction /

Determinarea nivelului optim de reducere a poludrii

Reduction of environmental pollution amplifies the
enterprises expenditure (fig. 2). In this way these become
less competitive. The state has the role to establish a
balance between the two contradictory trends: high costs
for an environment as cleaner as possible and low costs
for the satisfaction of enterprises.

The costs of pollution follows an exponential curve, and
the effects (“the benefits") a logarithmic curve (Fig. 3).
Maximum economic advantages are obtained in the point,
where economically speaking, the difference between the
total benefit achieved and total cost of anti-pollutant
procedures is maximum.

In order to determine the correct correlation between the
economic growth and preservation of the environment
respecting the principles of the sustainable development, must
be taken into consideration the current rhythm of development
and the structuring mode of the world economy, in which the
demand for material resources exceeds the maximum offer
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A géandi tehnologia din punct de vedere strategic
inseamna a te intreba in ce masura tehnologiile aplicate
ar putea afecta 1n viitor controlul protectiei mediului. O
unitate de productie care poseda o gama mai larga de
tehnologii de baza si de diferentiere specifice, poate fi mai
vulnerabila la atacul unor boli si daunatori. Pe masura ce
numarul de tehnologii alternative creste, vulnerabilitatea
unitatii de productie scade.

Reducerea poluarii se poate realiza prin montarea in
sistemul de evacuare a gazelor de esapament la
tractoarele din dotare a unui cartug catalitic ce permite
evacuarea separatd a trei tipuri de poluanti majori din
gazele arse. Cartusul catalitic este realizat pe baza unor
metale nobile (Pt, Pd, Rh) integrate pe un suport ceramic
gen fagure. Evolutia cartuselor catalitice a fost clasificatd in
functie de procentul de filtrare a gazelor poluante. Primele
cartuse filtrante au fost de tipul Euro I, iar in prezent
motoarele sunt echipate cu cartuse filtrante Euro VI.

MATERIAL S| METODA

Din cercetarile efectuate pe plan mondial, rezulta ca
tehnologiile  aplicate si  utilajele aferente se
modernizeaza permanent 1n ideea echiparii cu
componente care sa asigure respectarea dozei de
produs la hectar, in corelatie cu impactul si cregterea
eficientei tratamentelor.
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Fig. 3 - Estimation of "losses" due to pollution /
Estimarea “pierderilor” datorate poludrii

Reducerea poluarii mediului amplifica cheltuielile
ntreprinderilor (fig. 2). In felul acesta ele devin mai putin
competitive. Statului i revine rolul de a stabili un echilibru
intre cele doua tendinte contradictorii: costuri mari pentru
un mediu Tnconjurator cat mai curat si costuri scazute
pentru satisfactia intreprinderilor.

Cheltuielile de poluare urmeaza o curba exponentiala,
iar efectele (“beneficiile”) o curba logaritmica (fig. 3).
Avantajele economice maxime se obtin in punctul unde din
punct de vedere economic, diferenta dintre beneficiul total
realizat si costul total al actiunilor antipoluante este maxim.

In vederea determinarii corecte a corelatiei dintre
cresterea economica si conservarea mediului cu
respectarea principiilor dezvoltarii durabile, trebuie luat in
considerare ritmul dezvoltarii actuale si modul de
structurare a economiei mondiale, in care cererea de
resurse materiale depaseste oferta maxima ce poate fi
asigurata de ecosistemele naturale.
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which can be assured by the natural ecosystems.

Being in a permanent evolution, concrete and real in time
and space, the economic growth has to be in balance with the
environmental factors which support it, helping to ensure the
desideratum of sustainable economic development.

To achieve this goal must found the solutions of some
problems such as:

- how high the economic growth can be compared to the
natural resources that it requires, so that the latter to
remain in an ecological equilibrium;

- within what limits and for how long can be maintained
the ecological equilibrium, under conditions in which,
within a national economy, the import and export modify
permanently the size and quality of economic activities.
Thus, it is necessary to respect the limit beyond which

occurs the depletion of natural resources and the ecological

balance disturbance, dynamically evolving.

Estimation of the effects of pollution can be done: at
the polluting companies level, as internalities - represented by
the inclusion of pollutant emissions treatment costs into the
manufacturing costs; at the whole society level, in the form of
externalities - represented by the social costs needed by the
restoring and / or maintaining of environmental quality,
including the health status of the people.

At the level of productive activities is necessary the
internalisation of externalities, because in this way
increases the responsibility of entrepreneurs towards the
environmental issues. In this way it renounces to the idea
that the society as a whole, by subsidies from the budget,
has to bear the anti-polluting cost and shall be established
the principle according to which "polluter pays", under
which it is forced to remedy the issues that have caused
environmental incidents. It is also necessary to be
instituted the legal framework requiring the companies to
transform the externalities in internal environmental costs
of their activities.

Kolm company representatives have introduced and
defined the concept of environmental function (1), as a
way to express the quality of environmental factors,
starting from the reasoning according to which pollution
increases with economic activity.

E=f(Q,B)

Thus, the environmental function (1) can be expressed
generally by the environmental quality index (noted with E)
as a decreasing function, both in relation to gross domestic
product (Q), and for the part of Q allocated to the costs of
environmental protection (more precisely for the defense,
conservation or the amelioration of this (B)). The first order
partial derivatives of the function of environment in relation
to the gross domestic product, respectively in relation to
the allocated expenditure for environmental protection
become: Eq< 0 and Eg > 0. The function itself is not
sufficiently comprehensive, because it does not take into
account neither technical progress (PT) specific to
production activities, materialized in the form of eco-
technologies and nor the production eco-structure (Es),
materialized in the form of a new production structure, occurring
as a result of investments approaches oriented towards
greening the activity and of the entire production process.

Taking into account of these variables, would make that the
first order partial derivatives of the function of environment in
relation to the technical process, respectively with the eco-
structure of production to be Epr> 0 si Egs > 0, respectively the
environmental quality increases with the improvement of
production on the basis of introduction of technical progress
specific to ecological interest, and the production structure
changes to the detriment of branches and sub-branches of
production that degrade the environment.
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Aflata intr-o evolutie permanenta, concreta si reala in timp
si spatiu, cresterea economica trebuie sa se afle intr-un
echilibru fata de factorii de mediu care o sustin, contribuind la
asigurarea dezideratului de dezvoltare economica durabila.

Pentru realizarea acestui deziderat trebuie gasite
solutiile unor probleme cum ar fi:

- céat de mare poate fi cresterea economica in raport cu
resursele naturale pe care le necesita, astfel Tncat
acestea din urma sa raméana intr-un echilibru ecologic;

- in ce limite si pentru cat timp poate fi mentinut echilibrul
ecologic, in conditiile in care, in general, intr-o economie
nationald, importul si exportul modificd permanent
dimensiunea si calitatea activitatilor economice.

Astfel, este necesara respectarea limitei dincolo de
care are loc epuizarea resurselor naturale si perturbarea
echilibrului ecologic, aflat in evolutie dinamica.

Estimarea efectelor polu arii poate fi realizata: la
nivelul companiilor poluatoare, sub forma de internalitdfi -
reprezentate de includerea cheltuielilor de tratare a emisiilor
poluante n costurile de fabricatie; la nivelul intregii societati,
sub forma de externalitéfi - reprezentate de costurile sociale
necesitate de refacerea si/sau mentinerea calitati mediului,
inclusiv a starii de sanatate a oamenilor.

La nivelul activitdtilor productive este necesara
internalizarea externalitdfilor, deoarece in acest mod
creste  responsabilitatea  ntreprinzatorilor fatd de
problemele de mediu. Se renunta astfel la ideea ca
societatea in ansamblu, prin subventii de la buget, trebuie
sa suporte costurile antipoluante si se instituie principiul
conform cdruia “poluatorul plateste”, in baza caruia acesta
este constrans sa remedieze aspectele care au generat
incidente de mediu. De asemenea, este necesar sa fie
instituit cadrul legal care sa oblige firmele sa transforme
externalitatile in costuri ecologice interne ale propriei
activitati.

Reprezentantii firmei Kolm au introdus si definit
notiunea de functie de mediu (1), ca o modalitate de
exprimare a calitatii factorilor de mediu, plecand de la
rationamentul conform caruia poluarea creste odatd cu
activitatea economica.

@

Astfel, functia de mediu (1) poate fi exprimata la modul
general prin indicele de calitate a mediului (notat cu E) sub
forma unei functii descrescatoare, atat in raport cu
produsul intern brut (Q), cat si in raport cu partea din Q
alocata cheltuielilor de protectia mediului (mai exact pentru
apararea, conservarea sau amelioarea acestuia (B)).
Derivatele partiale de ordinul intai ale functiei de mediu in
raport cu produsul intern brut, respectiv in raport cu
cheltuielile alocate pentru protectia mediului devin: Eqg< O
si Ez > 0. Functia ca atare nu este suficient de
cuprinzatoare, deoarece nu ia Tn calcul nici progresul
tehnic (PT) specific activitatilor de productie, materializat
sub forma ecotehnologiilor si nici ecostructura de productie
(Es), materializatd sub forma unei noi structuri de
productie, care apare drept consecintd a demersurilor
investitionale orientate spre ecologizarea activitatii si a
Tntregului proces productiv.

Luarea in calcul a acestor variabile, ar face ca
derivatele partiale de ordinul intai ale functiei de mediu
Tn raport cu procesul tehnic, respectiv cu ecostructura
de productie sa fie Epr > 0 si Egs > 0, respectiv calitatea
mediului creste odatd cu Tmbunatatirea productiei pe
baza ntroducerii progresului tehnic specific interesului
ecologic, iar structura productiei se modifica in
detrimentul ramurilor si subramurilor de productie care
degradeaza mediul.



Vol. 40, No. 2 /2013

The conception according to which environmental protection
is only consuming of Gross Domestic Product was launched
by the authors of the theory The economic dilemma of pollution,
claiming that the environmental protection is a brake on the
economic growth. The hypothesis was invalidated by the
fact that the actions oriented towards environment protection
produce effects favorable to the economic growth through:

e positive influence on the economy manifested at:

- macroeconomic level increases the national
income by improving the health of the population
and implicitly of the quantity and quality of work;
increases the creative life of the population by
reducing the number of premature retirements;

- microeconomic level increases the labor
productivity by improving the working capacity,
diminishing of periods of inactivity, materialized in
medical leaves or professional diseases.

« the positive influence upon the environmental factors,
manifested by:

- preservation of natural resources necessary to
human existence;

- favoring the resource economy, by their complex
using or recycling and recovery of waste.

The productive character which the environment
protection activity has (of maintaining or restoring of the
environmental quality and increasing the added value),
becomes an important element in any economic
development program.

On the other hand, at company level, internalisation of
environmental protection costs is liable to combat with viable
arguments the mentality that the environmental protection is
only consuming of Gross Domestic Product through:

- highlighting the real costs of production;

- triggering the minimization mechanisms of production
costs (necessary strategy in a competitive free market
system);

- maximization of useful results obtained on each unit
cost consumed for environmental protection;

- correlation between technical progress, environmental
progress and economic progress.

Renewing coefficient (replacement and accumulation) of
the technological capital, the volume of investment in relation
to the existing technical capital and the capital replacement
rate (as a result of physical and moral depreciation or of the
technical resources conservation) are part of the elements
that may allow an accurate correlation on the evolution of
some economic structures. The opportunity of approaching
the environmental protection priorities from the perspective of
the types of economic structures could be expressed by
defining of an environmental function, having as arguments
the gross domestic product (Q, with exponential growth) and
the volume of pollutant emissions (Ep, with a logarithmic
growth) compared with the capital technical active fund(k):

—

—

Q=F(k)
Ep =Z(k)

According to function (3), any growth of technical
capital leads to an increase of polluting emissions,
because the polluting process is a continuous one and
therefore cumulative. The pollution occurs even when the
level of technical capital does not change, because this
factor of production incurred in time a physical wear.
Considering the fact that the material goods (any product
obtained as a result of a manufacturing process) may
pollute the environment both during production processes
(through technology and / or technical means of
production), and during the consumption process (by using
the product / good material worn up, became a waste),
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Conceptia potrivit careia protectia mediului este doar
consumatoare de produs intern brut a fost lansata de
autorii teoriei Dilema economicéd a poludrii, care sustineau
ca protectia mediului constituie o frana Tn calea cresterii
economice. Ipoteza a fost infirmata de faptul ca actiunile
orientate spre protectia mediului produc efecte favorabile
cresterii economice, prin:

* influenfa pozitivd asupra economiei, manifestata la:

- nivel macroeconomic — creste venitul national prin
imbunatatirea starii de sanatate a populatiei si
implicit a cantitatii si calitati muncii; creste durata
de viatd creativd a populatiei prin reducerea
numarului de pensionari premature;

- nivel microeconomic — creste productivitatea muncii
prin imbunatatirea capacitatii de munca, determinand
diminuarea perioadelor de inactivitate, materializate
in concedii medicale sau boli profesionale.

e influenfa pozitivd asupra factorilor de mediu,
manifestata prin:
- conservarea resurselor naturale  necesare

existentei umane;

- favorizarea economiei de resurse, prin utilizarea lor

complexa sau reciclarea si valorificarea deseurilor.

Caracterul productiv pe care il are activitatea de
protectie a mediului (de mentinere ori restaurare a calitatii
mediului si de crestere a valorii adaugate), devine un
element important in cadrul oricarui program de dezvoltare
economica.

Pe de alta parte, la nivel de firm4, internalizarea costurilor
de protectie a mediului este de naturd s& combatad cu
argumente viabile mentalitatea conform careia protectia
mediului este doar consumatoare de produs intern brut prin:

- punerea in evidenta a costurilor reale de productie;

- declansarea mecanismelor de minimizare a

costurilor de productie (strategie necesara ntr-un
sistem concurential de piata libera);

- maximizarea rezultatelor utile obtinute pe fiecare

unitate de cost consumata pentru protectia mediului;

- corelarea progresului tehnic cu progresul economic

si progresul ecologic.

Coeficientul de Tnnoire (inlocuire si acumulare) a
capitalului tehnic, volumul de investitii Th raport cu capitalul
tehnic existent si rata de Tnlocuire a capitalului (ca urmare
a uzurii fizico-morale sau a conservarii mijloacelor tehnice)
fac parte din elementele care pot sa permita o corelatie
corecta asupra evolutiei unor structuri economice.
Posibilitatea de abordare a prioritatilor de protectie a
mediului din perspectiva tipurilor de structuri economice ar
putea fi exprimata prin definirea unei funcfii de mediu,
avand ca argumente produsul intern brut (Q, cu crestere
exponentialda) si volumul de emisii poluante (Ep, cu o
crestere logaritmicad) in raport cu fondul de capital tehnic
activ (k):

@
©)

Conform functiei (3), orice crestere a capitalului tehnic
conduce la o crestere a emisiilor poluante, din cauza
faptului ca procesul de poluare este unul continuu si deci
cumulativ. Poluarea se produce chiar si atunci cand nivelul
de capital tehnic nu se modifica, din cauza faptului ca
acest factor de productie suporta in timp o uzura fizica.
Luand in considerare faptul ca bunurile materiale (orice
produs obtinut ca rezultat al unui proces de fabricatie) pot
polua mediul atat in timpul proceselor de obtinere (prin
tehnologie si/sau mijloace tehnice de productie), cat si in
timpul  procesului de consum  (prin utilizarea
produsului/bunului material uzat, devenit deseu), volumul
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emission volume is expressed by taking into account one
coefficient of environmental pollution for both situations
(production and consumption):

gf - polluting process coefficient due to the process of
production, measured in kg waste / 1000 units Q;

qc - coefficient of pollution due to consumption,
measured in kg waste / 1000 units Q.

In this case, Ep will be expressed cumulatively through the
equation (4), which took into account the total amount of
savings S achieved during the manufacturing process, savings
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emisiilor poluante se exprima ludnd Tn calcul cate un
coeficient de poluare a mediului, pentru ambele situatii
(productie si consum):

gf - coeficient de poluare datorat procesului de
productie, masurat in kg deseu/1000 unitati Q;

gc - coeficient de poluare datorat consumului, masurat
n kg deseu/1000 unitati Q.

In acest caz, Ep se va exprima cumulativ prin relatia
(4), In care s-a luat n calcul si volumul total al economiilor
S realizat in timpul procesului de fabricatie, economii

intended for general investments for development, destinate investitiilor generale de dezvoltare, modernizare
modernization or even of pollution control: sau chiar de combatere a poluarii:
Ep=0afQ+qc(Q- 9 4
or sau
Ep = (qf +qc)Q - qcS ®)

Starting from a known level of pollution determined at
some point D, expressed by the amount of pollutant
emissions (kg pollutant, waste) related to the volume or
area of environments affected by pollution V (m3 for air
and water, respectively km? or ha for soil), one can
determine an evolution of pollution in the form of an
average annual variation of polluting process level, dD/dt,
where it takes into account also the interest in investment
granted to the environment (technical /technological anti-
pollutant investments or to improve the capacity of absorption
[ assimilation of the environment) for reducing it:

dD
dt

where:

h - investment volume coefficient used to prevent

pollution expressed by kg of pollutant, waste / one

monetary unit invested;

Ir - volume of investments for increasing the absorption

capacity of pollution in the natural environment targeted by

pollution, expressed in lei/m®, leilkm? or lei/ha;

0 - capacity of absorption / assimilation associated to

the natural environment;

dt - | (annual time variation).

To determine the economic equilibrium from the
ecological perspective, one will also quantify the average
annual variation of the technical capital, dk/dt, depending on
the rate of saving intended to the technical anti-polluant
investment, sk and of the volume of production of technical
capacities taken out of service as a result of physical or
moral depreciation of technical capital, gk. Therefore:

dk

Pornind de la un nivel cunoscut de poluare determinat
la un anumit moment D, exprimat prin cantitatea de emisii
poluante (kg poluant, deseu) raportata la volumul sau
suprafata mediilor afectate de poluare V (m3 pentru aer gi
apa, respectiv km? sau ha pentru sol), se poate determina
o0 evolutie a poluarii sub forma unei variatii medii anuale a
nivelului de poluare, dD/dt, Tn care se ia in calcul si
interesul  investitional ~acordat mediului  (investitii
tehnice/tehnologice antipoluante sau de Tmbunatatire a

capacitati de absorbtie/asimilare a mediului) pentru
reducerea lui:

E

=P hir-s (6)
\

in care:

h - coeficientul volumului de investitii utilizat pentru
prevenirea poluarii exprimat prin kg poluant, deseu/un
leu investit;

Ir - volumul investitiilor pentru cregterea capacitatii de

absorbtie a poluarii Tn mediul natural vizat de poluare,

exprimat in lei/m®, lei’km? sau lei/ha;

d - capacitatea de absorbtie/asimilare aferenta

mediului natural;

dt - | (variatia de timp anuald).

Pentru determinarea unui echilibru economic, din
perspectiva ecologica, se va cuantifica gi variatia medie
anuala a capitalului tehnic, dk/dt, in functie de rata de
economisire destinata investitiei tehnice antipoluante, sk si
de volumul capacitatilor tehnice de productie scoase din
functiune ca urmare a uzurii fizice sau morale a capitalului
tehnic, gk. Astfel:

_=§<'gk (7)

dt

with dt = 1 (annual variation of time)

An economic and ecological stationary balance could
be achieved when:

- the annual average variation of the level of

pollution is zero, respectively dD = 0;
- the annual average variation of technical capital is
zero, respectively dk = 0.

Analyzing each one of these two situations:

The first condition for achieving of an economic and
ecological stationary equilibrium is represented by the
annulment of the first derivative of the function D, (dD =
0), in the conditions of an annual variation of time (dt = 1),
situation in which the relation (6) becomes:
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cu dt =1 (variatia de timp anuala)
Un echilibru economico-ecologic stationar se va putea
realiza atunci cand:
- variatia medie anuala a nivelului de poluare este
nula, respectiv dD = 0;

- variatia medie anuala a capitalului tehnic este nula,
respectiv dk = 0.
Analizdm pe rand aceste doua situatii:

Prima conditie pentru realizarea unui echilibru
economico-ecologic stationar este reprezentatd de
anularea primei derivate a functiei D, (dD = 0), in conditiile
unei variatii anuale de timp (dt = 1), situatie n care relatia
(6) devine:
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Ep

This relation combined with the savings achieved in the
production process can be addressed in two different
situations:

A. In the event that were not realize economies, (S =0
and s = 0). This means that without some loans, will not be
able to make any kind of investments, and hence hir = 0,
situation in which the relation (8) becomes:

Ep

\%

Introducing into this relation the volume of polluting
emissions according to relation (8), we obtain:
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~hIr-8=0 ®)

Aceasta relatie coroborata cu economiile realizate Tn
procesul de productie, poate fi abordata in doua ipoteze
distincte:

A.n situatia n care nu s-au realizat economii, (S = 0
si s = 0). Aceasta situatie inseamna ca, n lipsa unor
Tmprumuturi, nu se vor putea realiza nicun fel de investitii,
deci si hir = 0, situatie Tn care relatia (8) devine:

-5=0 9
Introducand Tn aceasta relatie volumul emisiilor
poluante conform relatiei (8), obtinem:
(qf+qc)% -0=0or (qf+qc)% =0 (10)

Thus, from relation (10) results the equation that
describes curve of the gross domestic product:

According to relation (11) follows that without investments in
anti-pollutant technical equipment, there is a certain level of the
gross domestic product Q for which operates a particular
absorption capacity of the environment, & corresponding to the
volume or surface of environment affected by pollution V in
relation to the cumulative pollutant effect emerged after the
production, respectively, consumption processes (gf + gc).

B. In the event that was achieved a volume of savings S out
of which were made anti-pollutant investments hir, under the
conditions of the existence relatively constant of the parameters
V, gf and gc (supporting the hypothesis that the volume of
polluting emissions depends directly on the volume of technical
capital in service), will determine the absorption capacity /
accumulation of the environment, starting from the equation (9) in
which is entered Ep according to the relation (11):

o=

Thus, from relation (12) results the equation that
describes curve of the Gross Domestic Product:

Q:

In comparison with the previous hypothesis, in this
situation, according to relation (13), may be seen an
increase of the gross domestic product Q supporting the
capacity to absorb / accumulate the environment following
the introduction of antipollution investments.

Within the Figure 4 was built the equilibrium curve as the
geometric locus of different levels of gross domestic product, for
which the quantity of the emitted pollutant is entirely absorbed by
the environment, taking into account that dD/dt = 0 where dt = 1.

According to the chart, follows that in the area A is
manifested a level of pollution that puts pressure on the
absorption capacity (assimilation) of the environment, over
solicitating it, regardless of the level reached by the gross
domestic product. Comparatively, in the area B the capacity
of assimilation / absorption of the environment copes with the
pollution level being undervaluated, regardless of the level
reached by the gross domestic product.

(df +9c)Q-qcS

Astfel, din relatia (10) rezulta ecuatia care descrie
curba produsului intern brut:

)%
af+qc

11)

Conform relatiei (11) rezultd ca fara investitii in
echipamente tehnice antipoluante, exista un anumit nivel
al produsului intern brut Q pentru care functioneaza o
anumita capacitate de absorbtie a mediului, & aferenta
volumului sau suprafetei de mediu afectata de poluare V in
raport cu efectul poluant cumulativ aparut Tn urma
proceselor de productie si, respectiv, de consum (gf + qc).

B. In situatia in care s-a realizat un volum de economii
S din care s-au facut investitii antipoluante hir, Tn conditiile
existentei relative constante a parametrilor V, gf si gc (care
sustin ipoteza ca& volumul emisiilor poluante este in
dependenta directd cu volumul capitalului tehnic aflat Tn
functiune), se va determina capacitatea de absorbtie /
acumulare a mediului, pornind de la relatia (9) In care
introducem Ep conform relatiei (11):

(12)
v

Astfel, din relatia (12) rezultda ecuatia care descrie
curba Produsului Intern Brut:

oV +qcS
gf +qc

(13)

in raport cu ipoteza anterioard, in aceasta situatie,
conform relatiei (13), se poate constata o crestere a
nivelului produsului intern brut Q care sa sustina
capacitatea de absorbtie/acumulare a mediului ca urmare
a introducerii investitiilor antipoluante.

In cadrul figurii 4 s-a construit curba de echilibru ca locul
geometric al diferitelor nivele ale produsului intern brut, pentru
care cantitatea de poluant emisa este absorbita in totalitate
de mediu, tindnd cont ca dD/dt = 0 in care dt = 1.

Conform graficului, rezulta ca Tn zona A se
manifesta un nivel de poluare care pune presiune pe
capacitatea de absorbtie (asimilare) a mediului,
suprasolicitand-o, indiferent de nivelul atins de produsul
intern brut. Comparativ, Tn zona B capacitatea de
asimilare/absorbtie a mediului face fata nivelului de
poluare, fiind sublicitata, indiferent de nivelul atins de
produsul intern brut.
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~—Q=4aV/ (gf +qc)

D | Q
Zone A/ Zona A /
dD=0—
Zone B / Zona B
0 k

Fig. 4 — Gross domestic product influence on the absorbtion capacity of the environment, correlated with active technical capital fund /
Influenfa produsului intern brut asupra capacitatii de absorbfie a mediului, corelatd cu fondul de capital tehnic activ

The second condition for achieving of economic and
ecological stationary equilibrium is related to the annual
variation of technical capital, illustrated by the relation
dk/dt = 0, namely:

SF(K) - gk =0

or:

SF(K) = gk

From these relations follows that the premises of an
economic and ecological stationary equilibrium will be reached
only when the volume of technical capital put into operation
through an investment sk equals the volume of technical capital
removed from service gk.

Within the figure 5 was constructed the curve for the
annual variation of the technical capital in relation to the active
capital fund, the active technical capital stock appearing as a
curve difference between the curves sk and gk.

From the figure follows that the annual variation of the
technical capital is influenced by two factors, namely:
amount of savings realized for investments (as a natural
tendency of saving) and rate of technical capital removed
from service(as a natural tendency of saving).

A doua conditie pentru realizarea echilibrului
economico-ecologic stationar este legatd de variatia
anuala a capitalului tehnic, ilustrata de relatia dk/dt = O,
adica:

(14)
sau:
(15)

Din aceste relafii rezultd ca premisele unui echilibru
economico-ecologic stationar se vor putea atinge doar
atunci cand volumul capitalului tehnic pus in functiune
printr-o investitie sk egaleaza volumul capitalului tehnic
scos din functiune gk.

In cadrul figurii 5 a fost construitd curba pentru
variatia anuala a capitalului tehnic Tn raport cu fondul de
capital activ, stocul de capital tehnic activ aparand ca o
curba diferenta a curbelor sk si gk.

Din figura rezultd cd variatia anuald a capitalului
tehnic este influentatd de cei doi factori, si anume:
volumul de economii realizate pentru investitii (ca
tendinta fireasca de economisire) si rata scoaterii din
functiune a capitalului tehnic.

dk/de ¢ M
=
BK gk 5
kKdt>0
rom— dijat | di/dt = 0
0

N k

Fig. 5 — Annual variation of the technical capital depending on the fund and the stock of active technical capital /
Variafia anuald a capitalului tehnic n funcfie de fondul si stocul de capital tehnic activ

According to the chart, we have the relation dk/dt > 0
when the volume of the invested capital is greater than the
capital removed from service, that is when sk > gk,
situation appeared as a result of the existence of a saving
process converted into investments, mostly antipollution. In
other words, the process of saving is the one that fosters
and subsequently determines the replacement of technical
capital physically or morally outdated.

In the case in which sk = gk (respectively the variation
dk/dt = 0), the annual variation curve of the technical
capital is represented by the straight MN. If sk < gk
(respectively dk/dt < 0), the annual variation curve of the
technical capital reflects a counterproductive process, of
disinvestment.

When during one year the technical capital fund and the
technical capital stock k are relatively constant, the annual
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Conform graficului, avem relatia dk/dt > 0 atunci cand
volumul capitalului investit este mai mare decat volumul
capitalului scos din functiune, adica atunci cand sk > gk,
situatie aparutd ca urmare a existentei unui proces de
economisire convertit in investitii, majoritar antipoluante.
Cu alte cuvinte procesul de economisire este cel care
favorizeaza si ulterior determina Tinlocuirea capitalului
tehnic depasit fizic sau moral.

Tn cazul in care sk = gk (respectiv variatia dk/dt =
0), curba variatiei anuale a capitalului tehnic este
reprezentatd de dreapta MN. Tn cazul in care sk < gk
(respectiv dk/dt < 0), curba variatiei anuale a
capitalului tehnic reflecta un proces contraproductiv,
de dezinvestire.

Atunci cand pe parcursul unui an fondul de capital
tehnic si stocul de capital tehnic k sunt relativ constante,
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variation of the technical capital becomes zero, dk/dt = 0,
which will determine that in the coordinates represented by
the annual polluting level in relation to the fund and the active
technical capital stock, the annual variation curve of the
technical capital (dk/dt) to be represented by the vertical
straight AN, according to the chart from Figure 6.

D 11
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variatia anuald a capitalului tehnic devine nula, dk/dt = 0,
ceea ce va determina ca in coordonatele reprezentate de
nivelul anual de poluare in raport cu fondul si stocul de
capital tehnic activ, curba variatiei anuale a capitalului
tehnic (dk/dt) sa fie reprezentata de dreapta verticala AN,
conform graficului din figura 6.

dk — i

il

0

|9

Fig. 6 - Stationary state of economic - ecological equilibrium /
Starea stafionara de echilibru economico-ecologic

The intersection point A represents the state of stationary
economic and ecological equilibrium when the variation of
technical capital is zero, and the quantities of pollutants arising
from the operation of technical capital at a time are totally
assimilated / absorbed by the environment. Practically, the
point A illustrates graphically the steady state taking into
account the limited capacity for absorption / assimilation of the
environment and supports its improvement.

Important researches are done concerning the plant
protection equipment for the achievement of a treatment
with a coefficient of variation (cv) of the solutions uniformity
per unit of area as small as possible (6-9%). In this respect
are studied the spraying systems, the control systems of
working width by mounting on the aggregation tractors of
some electronic systems (GPS) for the control of the
treated surface and of the working width and are studied
the mechanical systems for mounting of spraying ramps on
the machine framework. Maintaining the spraying ramps in
a stable position against the soil surface imposes their
mounting through a pendular system, of various constructive
shapes in correlation with the achievement of running system
of the machine on air cushions. Besides the possibility of
parallel positioning against the soil surface of spraying ramps
is also used the position of "geo-variable". This constructive
solution allows the independent adjustment of each lateral
section of the ramp related to the ground.

Regarding the equipments for application of polluting
products in vineyard and orchard is used equipment with
hydraulic spray with carried jet or with pneumatic spray.
The most important element of this equipment is the air
flow adjustment and of spraying system in correlation with
the characteristics of the crop to reduce the losses of
pollutants on soil and increasing of the coefficient (R) of
droplets retention on plants. The best values of R fit in
percentages between 60-70% of the volume of norm of
solution applied and retained on the foliar system of the
plants. Maintaining of the coefficient R as close to the
application of the entire volume of solution depends also
on the type of spraying equipment and of its performance.

By repeated experimentations, it was found a direct
correlation between the covering degree of foliar apparatus
and the biological effect of treatment.

RESULTS
In order to solve the environmental problems, even in a
hypothetical approach, can be expected two directions:
= ensuring equality between the rate of absorption / assimilation
of wastes by the environment and the wastes resulting from
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Punctul de intersectie A reprezinta starea echilibrului
economico-ecologic  stationar atunci cand variatia
capitalului tehnic este nula, iar cantitatile de poluanti care
apar ca urmare a functionarii capitalului tehnic la un
moment dat sunt in totalitate asimilate/absorbite de
mediu. Practic, punctul A ilustreaza grafic starea de
echilibru care ia Tn considerare capacitatea limitata de
absorbtie/asimilare a mediului si sustine imbunatatirea ei.

Cercetari importante se fac asupra utilajelor de
protectie a plantelor pentru realizarea unui tratament cu un
coeficient de variatie (cv) al uniformitatii solutiilor pe
unitatea de suprafata cat mai mic (6-9%). In acest sens se
studiaza sistemele de pulverizare, sistemele de control al
Iatimii de lucru prin montarea pe tractoarele de agregare a
unor sisteme electronice (GPS) pentru controlul suprafetei
tratate si a latimii de lucru si se studiaza sistemele
mecanice de montare a rampelor de pulverizare pe cadrul
maginii. Mentinerea rampelor de pulverizare intr-o pozitie
stabila fata de suprafata solului impune montarea acestora
printr-un sistem pendular, de diverse forme constructive n
corelatie cu realizarea sistemului de rulare a utilajului pe
perne de aer. Pe langa posibilitatea de pozitionare paralela
fatd de suprafata solului a rampelor de pulverizare se
utilizeaza si pozitia de “geo-variabil”. Aceastad solutie
constructiva permite reglarea independenta a fiecarui
tronson lateral al rampei fata de sol.

n ceea ce priveste utilajele pentru aplicarea produselor
poluante in vie si livada se folosesc utilaje cu pulverizare
hidraulica cu jet purtat sau cu pulverizare pneumatica.
Elementul cel mai important la aceste utilaje este reglarea
debitului de aer gi a sistemului de pulverizare in corelatie
cu caracteristicile culturii pentru a reduce pierderile de
poluanti pe sol si cregterea coeficientului (R) de retinere pe
plante a picaturilor. Cele mai bune valori ale lui R se
incadreaza in procente cuprinse intre 60-70% din volumul
normei de solutie aplicata si retinutd pe aparatul foliar al
plantelor. Mentinerea coeficientului R cat mai apropiat de
aplicarea ntregului volum de solutie este in functie si de
tipul utilajului de stropit si de performantele acestuia.

Prin experimentari repetate, s-a constatat o corelatie directa
ntre gradul de acoperire al aparatului foliar si efectul biologic al
tratamentului.

REZULTATE
Pentru a putea rezolva problemele de mediu, chiar si intr-o
abordare ipotetica, se pot preconiza doua directii:
= asigurarea egalitati dintre rata de absorbtie/asimilare a
deseurilor de catre mediu si deseurile rezultate din
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the economic activity implying a post-treatment of production /

consumption wastes, so that they become perfectly

assimilable (qualitative and quantitative) in the environment;

= ensuring of a parity between the economic development and
the environmental degradation (inputs = outputs), which in
microeconomical terms involves the use of only those types of
technologies which do not generate any kind of wastes /
residues, and in macroeconomical terms assumes the
integral development of the industry exclusively based on
the use of clean / non-polluting technologies.

At a microeconomic level, the approach of an alternative
or another is possible when the technologies applied are new
or continuously improved and when there are financial
availabilities for their acquisition.

However, at both micro and macroeconomic level, the
decision to invest in non-polluting technologies depends primarily
of the vision of the economic agents management on the
technological approach of productive organization, in accordance
with the principles of a sustainable development of production.

Thus it reaches to a clean technology that can be, as it was
defined within the European Union since 1985, a technology
newly created when since from designing was modified radically
the manufacturing process or a technology appropriately modified
at the level of the existing manufacturing process, so that to
isolate, eventually to minimize and reuse the secondary products
which appear and which otherwise would lose.

The clean technology objectives stated two years later into
the same EU Commission are:

- reducing the amount of pollutant substances discharged to
air, water and soil;

- reducing the quantties of waste produced in the
manufacturing process;

- reducing consumption of raw materials, water and energy.

In 1994 the U.N. gave a much broader definition to the
clean technology, supposing the continuous improvement
of industrial processes and products, to reduce the use of
material and energetic resources, in order to prevent the
air, water and soil pollution, to reduce the appearance of
wastes and to minimize the risks at which are subjected
the human population and the environment.

CONCLUSIONS
In order to apply the management of polluting systems to the

agricultural crops, can be drawn the following conclusions:

- according to the Law 137/1995 of environmental protection the
poliution represents the introduction directly or indirectly, arising
from an activity performed by human, of substance that may
disturb the human society or the environment quality;

- application of polluting products at the agricultural works is
done by technologies that can not affect now and in the
future the quality of the environment;

- from the national and international researches it follows
that the technologies for the application and related
equipment are constantly modernizing;

- compliance with the product dosage per hectare correlated
with the treatment type and the characteristics of the crop
represents an organizational problem of high importance;

- the spraying systems have elements for positioning
towards the treated crop;

- correlating the tractors power with the characteristics of the
agricultural equipment leads to the reduction of fuel
consumption, and by installing of catalytic converters in the
evacuation circuit of combustion gases it reduces the pollution.

- the agricultural equipment used within these technologies
is in permanent modernization by equipping it with
electronic elements for the control of the treated surfaces
in correlation with the applied norm;
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activitatea economica ceea ce presupune O post-tratare a
deseurilor de productie/consum, astfel ca acestea sa devina
perfect asimilabile (calitativ si cantitativ) Th mediu;

= asigurarea unei paritati Intre dezvoltarea economica i
degradarea mediului (intrari = iesiri), ceea ce n termeni
microeconomici implica utilizarea doar a acelor tipuri de
tehnologii care nu genereaza niciun fel de deseuri/reziduuri,
iar Tn termeni macroeconomici, presupune dezvoltarea
integrala a industriei exclusiv pe baza utilizarii de tehnologii
curate/nepoluante.

La nivel microeconomic, abordarea unei alternative sau
a alteia este posibila atunci cand tehnologiile aplicate sunt
noi sau continuu Tmbunatatite si cand exista disponibilitatile
financiare pentru achizitionarea acestora.

Totodata, atat la nivel microeconomic, cat si la nivel
macroeconomic, decizia de a investi I tehnologii nepoluante
depinde in primul rand de viziunea managementului agentilor
economici asupra abordarii tehnologice a organizatiei productive,
n conformitate cu principiile unei dezvoltari durabile a productiei.

Se ajunge astfel la o tehnologie curat &, care poate fi, asa
cum a fost definita Tn cadrul Uniunii Europene inca din 1985, o
tehnologie nou creata atunci cand inca din proiectare s-a
modificat radical procedeul de fabricatie sau o tehnologie
modificatéd corespunzator la nivelul procedeului de fabricatie
existent, astfel incat sa izoleze, eventual sa minimalizeze si sa
reutilizeze produsele secundare care apar si care altfel s-ar pierde.

Obiectivele tehnologiei curate precizate doi ani mai tarziu in
cadrul aceleiasi Comisii a Uniunii Europene sunt:

- reducerea cantitatilor de substante poluante deversate in
aer, apa si sol;

- reducerea cantitatilor de deseuri produse in procesul de
fabricatie;

- reducerea consumurilor de materii prime, apa si energie.

Tn 1994 ONU a dat o definitie mult mai larga tehnologiei
curate, care presupune Tmbunatatirea continua a
proceselor industriale si a produselor, pentru a reduce
utilizarea resurselor materiale si energetice, in scopul de a
preveni poluarea aerului, apei, solului, a reduce aparitia
deseurilor si a minimiza riscurile la care este supusa
populatia umana si mediul.

CONCLUZzII
In vederea aplic&ri managementului sistemelor poluante Tn

culturile agricole, rezulta urmatoarele concluzii:

- conform Legii de protectie a mediului 137/1995 poluarea
reprezinta introducerea direct sau indirect, ca rezultat al unei
activitati desfasurate de om, de substanta care poate
produce perturbatii societatii umane sau calitatii mediului;

- aplicarea produselor poluante la lucrarile agricole se
realizeaza dupa tehnologii care nu pot afecta in prezent si
in viitor calitatea mediului;

- din cercetarile pe plan national si mondial rezulta ca
tehnologiile de aplicare si utilajele aferente se
modernizeaza permanent;

- respectarea dozei de produs la hectar corelat cu tipul
tratamentului si caracteristicile culturii reprezinta o problema
organizatorica de mare importanta;

- sistemele de pulverizare au elemente de pozitionare fata
de cultura tratata;

- corelarea puterii tractoarelor cu caracteristicile utilajelor
agricole conduce la reducerea consumului de
combustibil, iar prin montarea catalizatorilor in circuitul
de evacuare a gazelor de ardere se reduce poluarea;

- utilajele agricole folosite in cadrul acestor tehnologii sunt in
permanenta modernizare prin echiparea lor cu elemente
electronice de control a suprafetei tratate in corelare cu
norma aplicata;
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