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he problem of science economic

dimensions is one of the mostly

treated by economics during the
last 3 decades and a half (2, 4, 11, 15). Over
6000 publications appeared on the assess-
ment of research results, at least several
hundred formulae were proposed to meas-
ure the efficiency of research workers,
research institutions and of science as a
whole (16). The different aspects of research
activity participation in the realization of so-
ciety relations have been cleared to a great-
er or less extent. However, at an overall es-
timate, the economic theory of research ef-
ficiency is still at the stage of its forma-
tion (5).
The studies on agricultural research efficien-
cy increased together with its share in the
economy growth of society and with the
size of resources allocated for agricultural
production development on a scientific ba-
sis, see (7, 10, 12).
During the last decades a considerable
progress was done in clarifying the ap-
proach for estimation of research projects
efficiency in agriculture (1, 6), in revealing
the mechanism of agricultural economic
science effect formation (3, 13) and of the
factors of efficiency growth of research
studies and the innovation processes in the
branch (9, 13).

Science as an object of
economic research

Scientific system is a large combination of
activities determined by its specific product
(the new scientific knowledge) as one of
types of society intellectual production. The
information character of the specific for
science interdependent inner links is their
main peculiarity. Their enlargement does
not depend on the form and movement of
the ideal by nature products of the research
process. This conditions the «universal»
character of production and consumption
links in the research process to differenti-
ate from the strictly determined by means
of materialized products of labour links in
the material production process. This
character of links in the field of research is
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[ Abstract

The present paper presents some ideas related to science peculiarties as an object of economic
study, to the mechanism of realization and estimation of agricultural research efficiency. It also
determines the economic efficiency of wheat selection in Bulgaria.

[ Résumé

Dans ce travail les auteurs illustrent des concepts sur les particularités de la science en tant qu’objet
d’étude économique, sur le mécanisme de réalisation et d’estimation de la rentabilité de la recber-
che agricole. Ils déterminent aussi la rentabilité économique de la sélection du blé en Bulgarie.

realized in synchronic and diachronic aspect
simultaneously (i.e. in time) and in space
(the international character of research
process). The scientific production process
is not a reproductive one but of accumula-
tion of scientific knowledge. It is not
proportional to the investments and does
not depend on the degree of knowledge
use. Hence, its dynamics could be only in-
tensive. As every creative process the
research process has unique and difficult to
be defined characteristics of development
and effectiveness. In that way,due to its
specific determination science is related to
the other structures in society. In the
process of this interaction the complex
«logic» of science development is being
formed.

The beares of economic links in science are
the product flows outcoming from the
production system that reproduce and en-
large science material infrastructure and en-
sure the labour force reproduction of the
research employees. In this connection
specific economic relation have been
formed in relation to the most effective use
of the resources outgoing from the econom-
ic system into the field of research. This
does not exhaust the economic dimensions
of science. At the present stage of develop-
ment research investigations turn in their
great part into immediate part of the total
productive (in the economic sense of the
word) labour of the society. This is related
to the participation of the employed in
research activities in the formation and
changes of economic relations in the materi-
al process of reproduction. This links enrich
with new characteristics the process of
reproduction and condition new regulari-
ties in its development. Research efficien-
cy for example, specially in its fundamen-
tal part reveals unlimited possibilities for in-
tensive economic dynamics.

The investment (long-term) character of the
research process and the non-material
character of its products make impossible

the use of market as a mechanism for their
establishment and management. In this field
the role of public recognition is played by
decisions which accept the financing of
research projects in the process of research
direct coordination on a national and inter-
national level. Without dropping out the
necessity of value quantity realization and
movement it ceases to be an essential
characteristic of the research economic ef-
fectiveness. A specific form in which the ef-
fectiveness of research investigations de-
velopment finds expression from society
view point becomes the science economic
potential. It characterizes the possibilities al-
ready created in the research process for in-
crease of the economic efficiency of
reproduction. The quantity of economic
potential is formed and developed together
with the development of productive and
research potential of society and in the
process of their interaction.

Essence of research
efficiency

To express the essence of research process
efficiency it is necessary to differentiate 2
types of links typical of the research
process:

First: Endogeneous links and relations in the
process of realization of productive exis-
tence of the employed in research activities.
From this point of view efficiency charac-
terizes effectiveness in the processes of cre-
ation and increase of scientific information
- the advisable useful character of the activi-
ty in the field of research, as a special kind
of society intellectual production.

The relation between material factors ex-
pended on research process and the effect
of their combining, consisting of one or
another invention, is not an important
characteristic of their efficiency (as for ex-
ample it is for the inner links on the system
of material production). The very efficien-
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cy (fundamentality) of research process is
determined by the variety and intensiveness
of links in which the obtained scientific
result is able to participate. Another more
efficient way to measure (co-measure) the
qualitative different new scientific
knowledge and processes in whichthey
have been created besides this important
their characteristic, science and practice had
not found yet.

Second : Exogeneous links, in the process
of use of the products outcomung from the
research field by the other social systems
(political, economic, demographic
e.t.c.).They determine the efficiency of
research activities through the various use-
ful effects when introducing the research
results in practice. The immediate science
efficiency is only a basis for realization of
the outher technological, economic, politi-
cal, psychologic, ecological, informative
and other applied effects from the develop-
ment of research potential of society.
Research efficiency in this sense is socially
determined, synthetizing characteristic of
multi-side effectiveness of science develop-
ment as a subsystem in society structure. It
finds expressed in the functioning (effect)
of other systems for which the final research
results are defined. This efficiency in the
long run conditions the social meaning and
importance of research investigations de-
velopment as an activity organized on a so-
cial scale and makes it economically pos-
sible.

Research expenditure is not directly an eco-
nomically effective expenditure. It turns
into one in the objectively carried out
process of scientific information materializ-
ing. In the process of R & D additional eco-
nomic potential for the production has been
created and it is effectively realized in the
process of research results introducing. The
additional economic effect obtained of the
applying a result in the production is the
degree of scientific potential economic reali-
zation. It expresses the share of its joint ef-
fect with labour using research achieve-
ments corresponding to the research expen-
ditures. Therefore, its size characterizes the
influence of research factor on the changes
of final economic results and science share
in the gross economic effect of society.
Under the present conditions efficiency is
a function of reproduction process develop-
ment as a2 whole and a result of the realiza-
tion of economic links of diachronic charac-
ter on a wide temporal horizon. Its limits
are determined by the period of creating
and applying of scientific and technical
achievements. On this scale the economic
effect becomes an expression not only of
current economy (effectiveness) of produc-
tion costs but also of the maximum effec-
tiveness realized, of the total expenditures
in dynamics.

Research costs are additional social costs for
increasing the efficiency of reproduction -
expenditure for non-material accumula-
tion. The determining of its size is a subject
to a long term economic strategy through

which the economic links between research
and economic spheres have been carried
out. For given participators in the research
process this size finds concrete economic
expression in the admissible (marginal) in-
vestments for research to increase the effi-
ciency of reproduction.

Research costs differ considerably from the
traditional capital and current costs and
could not be compared (compete) with
them when determining efficiency. These
costs require different time horizon for the
realization of their effectiveness, they have
different targets and play different functions
in the reproduction process.

The possibilities for additional growth of
economic effect on the account of an in-
crease in the research costs, usually are limit-
ed only by the available arsenal, which the
fundamental science possesses at the given
stage of development. For every concrete
production process theoretically they are
unlimited. Yet, these abstract possibilities
meet economic limits conditioned by the
time lag between the investment in research
and their final effect on the one side and the
society resources limited at every stage for
accumulation (for research and investment)
and for the realization of additional effect.
The admissible (marginal) research costs for
effect growth show this social price, that at
the given stage of development it is possi-
ble to allocate only for non-material ac-
cumulation volume, there will be more
research achievements but investments and
time (labour force) for science potential use
will not be enough. As a result of this the
rate of production current effect will
decrease and consequently the dynamics of
final consumption. The opposite : if the
research costs will be considerably
decreased and investments increased at a
closer look we’ll have higher rate of current
effect but dynamics as a whole will decrease
due to the lack of research achievements.
The economic effect of research activities
is realized in the process of research product
participation in the formation and changing

of total expenditures (and consequently ef-
fectiveness) on the product. It finds expres-
sion in the differential earning profitability
of scientificated labour compared to the
traditional (base) level and in the growth of
the results of the process of development
on a scientific basis that could not be
achieved in the conditions of lack of scien-
tific achievements. The size of the effect of
research results applying is determined by
their qualities, by the scale and speed of
their spreading, by the economic and psy-
chological conditions under which the ap-
plying is carried out, by the scale of moral
depreciation (obsolences) and the available
funds for investments, by the possiblities for
realizing of parallel effect in the interrelat-
ed branches and activities, by the creation
and implantation of more perfrct research
achievements. The quantity of additional
economic effect of the applying is deter-
mined by the qualities of research results
and by the conditions under which the ap-
plying is carried out as well. The process of
realization of efficiency of concrete research
projects is characterized by strict specifity,
while the links between the quantity of eco-
nomic effect and production efficiency are
rarely of a functional type.

The economic effect of research achieve-
ments applying could be manifested in the
following three forms : in the national in-
come growth (additive value), in the size of
prevented losses, in the increase of non-
productive (1. ~e) time of society. Most often
it is formed in sizes overgrowng the limits
of economically differentiated units of the
economy system. This conditions the neces-
sity for the economic importance of
research investigations to judge not by the
local effect in the separate units of the cy-
cle science - applying but by the importance
for the national economy.

Determining of agricultural R
& D economic efficiency

As a criterion for identifying of research ac-
tivities in agriculture, in the large area of
science, we use their object. This is a com-
bination of research works in science
branches and subbrances with different ob-
ject of investigation which final results are
directly intended for agriculture. This area
includes different fields of fundamental
research specified by their final applying
orientation - agricultural production. In this
way we provisionally differentiate the up-
per end of agricultural research from the
«pure» fundamental science. Dropped out
of it are these applied studies that realize its
effect in agriculture but are directly implant-
ed in branches related to agricultural
reproduction process. In that way we
differentiate agricultural science from the
applied studies in the field of agricultural
machine construction, agricultural chemis-
try e.t.c.

The transition of research potential into an
economic one in agriculture is through its
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concrete existence as biotechnological
potential of research achievements. Its
quantity is considerably differentiated in the
concrete climatic conditions during the
different years (seasons) and in the cor-
responding agrooecological regions
(subregions) of the country. This conditions
the use of agrooecological approach in the
organizing of research, in testing, applying
and when estimating the efficiency of their
achievements.

The determining of the economic efficien-
cy of a given research projects is the basis
for estimating of science efficiency. At the
higher levels (research programmes, insti-
tutes, fields e.t.c.) the efficiency is a gener-
alization as a results of its components en-
criching with new elements of expenditures
and of effect.

In the economic analysis of science efficien-
cy it is necessary to use a system of indices
to characterize different aspects of research
effectiveness. The comparative efficiency of
research investigations shows the additional
economic effect realized in the field of
science from the economy of current and
capital expenditures for research as a result
of the choice of the mostly economical var-
iant for given research problem solving. The
absolute efficiency of research is efficiency
of growth as a result of research achieve-
ments applying compared to the base vari-
ant of production development. It is ex-
pressed by the indices : economic effect of
research results applying and of the unit of
cultivated area (animal); efficiency of the ex-
penditures and research resources; research
workers labour productivity; efficiency of
the expenditures and resources for the ap-
plying of research achievements; efficiency
of the total expenditures for creating and ap-
plying of research achievements (for science
and technical progress).

The period of research economic effect es-
timate is determined by the term of realiza-
tion of research economic potential of
achievements. It continues either till a new
level of socially necessary effectiveness is
formed, when on the basis of a given
research achievement the predominant
quantity of a given production is produced
or till they grow old morally (obsolences)
as a result of new research achievements ap-
plying.

When the efficiency of different research
projects is calculated the estimation is made
on the basis of adequate relating of research
costs to the economic effect conditioned by
them. In generalized assessments, estimates
of research costs efficiency in given research
institutes, fields or science as a whole the
annual effects of the realization of economic
potential are related to the corresponding
annual costs. A more complete idea of effi-
ciency during the period of analysis is ob-
tained through estimation of the total cur-
rent return of the created economic poten-
tial to the total research costs during the
period. The most accurate idea of the
research total costs level of efficiency is ob-
tained by rendering of the time lag, deter-

mined by the average duration of research
activities and the average period for their ef-
fect realization in the corresponding field of
research, research unit or science area.
When estimating the resources efficiency in
the research process it is necessary to con-
sider a second lag conditioned by the peri-
od of their setting up and preparation for
exploitation. An account of the effect of the
resources is given in terms corresponding
to the average period of obsolences of the
research equipment and the average period
for increasing the quality level of the em-
ployed in the field of research.

The economic effect of agricultural science
achievements applying is realized on the ac-
count of cost reduction, quality increase, in-
crease of production and economy of capi-
tal expenditures per unit of area (animal) in
agriculture, of the effect realized in the in-
terrelated branches and activities and the ef-
fect of foreign trade operations with
research product and (or) with products
produced on the basis of research achieve-
ments.

When determining the share of research in-
vestigations in the effect of science achieve-
ments implantation it is necessary to render
additionally the expenditures on enlarged
reproduction (additional investments for
science and technical progress applying)
through the minimum level of return of in-
vestment during the period (oopportunity
costs). This is the effect that must be real-
ized by any means by the additionally ac-
crued capital in production and this effect
could be considered as investment share
when forming the efficiency of production.
On condition of capital intensive enlarge-
ment of production this quantity expresses
the effect of additional capital investments
in reproduction of traditional way and it is
necessary that it should be substracted from
the economic enlargement of production it
expresses the economy of investments co-
measureed with the current cost (capital-
ized) as a result of scientific achievements
applying. In this case it should be added to
the quantity of the effect realized.

An estimation of efficiency
level of research studies in
the field of wheat selection
in Bulgaria

Till the middle of the 80’s the wheat
production in Bulgaria was based mainly on
the achievements of the foreign selection.
During the period 1976-1989 35 new vari-
eties of wheat, our selection, were created,
established and distributed by region for
production. They are bearers of the newly
created selection economic potential and
their applying determined the science and
technical level of production during the
period.

When estmating the economic effect of new
varieties applying we use the results of their
annual, year-to-year, agrooecological testing

in the system of State variety testing (in 30
experimental stations) and statistical infor-
mation for applying volume by main
agrooecological regions in the country.
When testing the new varieties we use op-
timum for its type technology in the cor-
responding agrooecological regions. Com-
pared to the control (base) they do not real-
ize an economic effect of the change of
production costs per unit, since they are
grown under similar technological condi-
tions. A representative samples of the cor-
responding types and groups of wheat are
used for comparison of the grain quality.
The complete comparability providing for
of all factors allows to differentiate the an-
nual economic potential created by selec-
tion. Under these conditions it finds expres-
sion in the rate (or change) of incomes per
unit of area as a result of increase in produc-
tivity and quality of the new varieties com-
pared to the basic ones.

As a result of the implantation of the
achievements of Bulgarian selection during
the period the variety structure of wheat
production changes. From 16% in 1975
now the Bulgarian varieties of wheat almost
cover all the areas in the country after 1983.
The speed of realization of economic poten-
tial is different for the different varieties:
from 1-2 years to 7-9 years for the simple
wheat, 3-4 years for the strong wheat and
2-4 years for the hard wheat. The scale of
implantation for the different varieties has
different dynamics. Their share in the total
volume of production is also different when
the economic potential is exhausted and
during the whole period of effective use.
The percentage of the wheat implantation
in more than 10% of the area under wheat
for the different years is 19%, for the strong
and hard wheat their percentage is 100%.
The importance of the different varieties is
also different when improving the variety
structure of wheat production. The share of
the new varieties soft wheat, implantated
over 0.1 min ha is 50%. Their area is 90.7%
of the total volume of areas under the new
varieties during the period.

Generally during the period the economic
potential is realized on 22.5% of the areas
under new wheat vatieties. This percentage
shows really the share of distribution scale,
bearer of selection effect. It gives an idea for
the total quantity of lands necessary to real-
ize the efficiency of science and technical
progress in the field of wheat selection dur-
ing the period of analysis.

The new varieties to a different extent take
part in the formation of variety structure in
the corresponding agroecological regions
and subregions. Their share is the biggest
in the total wheat production in Danube-
Dobruja region and in the Central Northern
Bulgarian region, and they surpass the per-
centages of innovation in the country as a
whole with about 10-12% and 6-8%. In
Danube-Dobruja region the percentage and
absolute scale of variety innovation is the
biggest. Over 50% (64% for the period
1976-1980) of the total size of the new var-
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1976-1989 (in thousand levas).

Table 1 Economic effect of new wheat varieties implantation in Bulgaria during the period

New varieties 1976-1980 1981-1985 1986-1989 1976-1989
1. Wheat 12491 —9034 44035 47492
a) positive effect 21679 15359 46125 83163
b) negative effect 9188 24293 2090 35671
2. Strong Wheat 5191 173 —2616 2748
a) positive effect 5191 289 6 5486
b) negative effect 0 116 2622 2738
3. Hard Wheat 0 654 1275 1929
a) positive effect 0 654 1275 1929
4. New varieties Total 17682 - 8207 42694 52169
a) positive effect 26870 16302 47406 89578
b) negative effect 9188 24509 4712 38409

Table 2 Efficiency of production and wheat selection in Bulgaria (percent).

Average Yield (a) Labour productivity (b)

Profitability of production (c)

Economic effect
of varieties implantation (d)

100 100
110.5 123
113.2 157
113.1 159

100 0

108.2 176.82
53.4 —-72.07
25.5 416.95

ieties area during the period are implanted
in it. The distribution of the new varieties
total production in the different agrooeco-
logical regions and subregions gives idea of
the regionalization of newly created varie-
ties. It is a basis for eonomic potential ter-
ritorial redistribution of which this varieties
are bearers.

The sum economic potential effect of wheat
new varieties implantation during the peri-
0d 1976-1989 is 52169913 levas (Table 1).
The degree of the factual economic poten-
tial realization of the new varieties in the
conditions of mass practice in Bulgaria ac-
cording to experimental data is 60-70% (14).
Consequently the economic effect of the
implantation of new varieties during the
period is within the limits of 31302 thou-
sand levas and 36519 thousand levas.
The dynamics of the total economic effect
of implantationof new varieties is quite var-
ious for the different years of the period.
The rate in the quantity of economic effect
is characterized periodically by sharp drops
as a result of the economic losses of new
varieties implantation realized during the
different years.

The economic effect of the implantation of
new varieties is with different dynamics,
share of the total size and absolute level dur-
ing the different years of potential realiza-
tion and for the period as a whole. Only as
an exception the changes and the levels of
these indices coincide with the indices for
production volume by varieties.

The total effect of 37.5% of the new varie-
ties is negative for the period of implanta-
tion as a whole. The economic effect of the
implantation of four varieties (13 % of vari-
eties number) at the same time ameunts to
88% of the size of its total quantity for the
period. This means that real economic profit
of improving of variety structure during the

period has been realized only for 13.2% of
the total new varieties areas.

The level of the current efficiency of
research costs in the selection during the
period is 3.33 levas/lv, incl. 3.83 levas/lv soft
wheat and 0.76 levas/lv hard wheat. It al-
lows the return of the total expenditures for
selection of the current effect when implant-
ing new varieties in the year of new varie-
ties implantation (for less than 4 months).
During the first five years of the period the
level of efficiency of expenditures is higher
- correspondingly for total expenditures
with 0.76 and for soft wheat selection with
0.77 levas. The increasing of biological and
economic production potential is therefore
achieved under increasing investments of
public funds for research in the field of
selection. Production efficiency dynamics
during the period had been provided on the
account of increased investments in science
per unit of additional economic effect.
The additional economic effect of unit of
cultivated land for new varieties economic
potential realization is 1.19 levas/0.1 Ha.
Compared to the first five years of the peri-
od its quantity has increased by 330%. This
means that the implantation of selection
achievements has brought about increase in
efficiency off he use of land resources dur-
ing the period.

The economic of every research worker and
employed in the field of research selection
is 1169 thousand levas and 223 thousand le-
vas correspondingly during the period. It
has increased compared to the first five-year
period by 145% and 140% corresponding-
ly. In this the increasing efficiency of labour
of the employed in this field of research
finds expression for periods necessary for
the improving of their qualification level.
The level of efficiency of fixed assets used
in research process during the period is

10.94 levas/lv, incl. on the basis of their ac-
tive part - 26.51 levas/lv. Compared to the
first five years it has increased 227% and
203%. This expresses the increased return
on fixed assets in research field.
During the period 1976-1989 the size of the
economic effect from the implantation of
new varieties of wheat amounts to 1.34%
of the size of the net product of the sub-
branch during the period. Table 2 express-
es the dynamics of the main indices for
wheat production efficiency - (a) average
yield; (b) labour productivity; (c) profitabil-
ity of production which is varies for the
different years of the period and does not
correspond to the dynamics in the econom-
ic effect of varieties implantation (d). The
realization of efficiency of the development
of variety structure during the period has
been carried out under the conditions of
stronger influence of the rest of wheat
production €fficiency factors. The direct in-
fluence of the economic effects of selection
development on the total efficiency level of
production is comparatively small.
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