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Abstract. An important element in managing the economic results of economic entities is the search
for reserves to increase labor productivity. The goal is to improve the methodology for calculating
the impact of adaptive farming technologies on intensification of labor activity in grain production.
Methods - statistical: data on technical solutions, machine systems, types of fertilizers, hydrother-
mal conditions, yields and areas of wheat crops, the number of workers employed in grain sub-
complex-steppe zone of Northern Kazakhstan for 1961-2020. To assess the impact of specific com-
ponents on the level of working productivity, the methods of regression and index analysis were
used. The impact of production factors, including technological innovations, on the change in the
criterion of beneficial effect in agricultural sector is quite accurately calculated by the proposed
methods and procedures. Results — it has been determined that adaptive opportunities for obtaining
agricultural products have a positive effect on increasing profitability and profitability in agro-
industrial complex. The expansion of the range of indicators and the tasks set makes it possible to
make calculations with even greater reliability and accuracy. However, it should be borne in mind
that the system of statistical accounting in countries with transit economies is at the stage of im-
provement. Conclusions — since the sixties, labor productivity in grain industry has undergone sig-
nificant changes. Its growth rates differed in different time periods. Until the end of the last century,
the indicator changed relatively slowly. A jump-like growth of more than two times was observed in
the 2000s, due to a number of reasons, primarily the use of resource-saving mechanisms adapted to
real external conditions and high-performance machines.

AHpaTtna. WapyawbinbIK Xyprisywi cybbekTinepaiH 3KOHOMUKanbIK HaTuXenepiH 6ackapypafbl
MaHbI3abl 3NIEMEeHT — eHOeK eHimAainiriH apTTbipy yuwiH pe3epBTepai isgey. Makcambi — aybin
WapyawbSbIFbIH XYpPridyaiH 6erimaenriwn TexHonorusinapbliHbIH acTblK OHAIPY Ke3iHAaeri eHOek
KbI3MeTiH KapKblHAAaTyFa acepiH ecenTtey agicHaMachblH XeTingipy. ©dicmepi — cTaTMCTUKanNbIK:
1961-2020 xbinpgappafbl ConTycTik KasakcTaHHbIH fana aMMarblHbIH acTbIK Killi KelleHiHae
XYMbIC ICTENTIH KbI3MeTKepJiepAiH CaHbl, TeXHUKanNbIK WeLwivaep Typanbl ManiMeTTep, MaluMHa
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Xymnenepi, rmapoTepMUAnbIK Xafaannapaarbl TbIHAUTKbIW Typrepi, 6uaan ericiHin eHimainiri meH
ananHgapbl Typanbl gepektep. XXeke KOMNOHEHTTepAiH XyMbIC eHimAainiri aeHreniHe acepiH
Garanay yuwiH perpeccusinbiK X9He WHAEKCTIK Tangay agicTepi KonpaHbinfaH. TexXHONorusnbIk
MHHOBaUuAnNapabl Koca anfaHga, eHpipicTik dakropnapablH arpapnblk CeKTopaarbl nanganbl
acep enuweMmiHiH e3repyiHe acepi YCbIHbIIFAH 9A4iICTEePMEH XdHe paciMaepMeH XeTKinikti aan
ecenteneai. Homuxenepi — aybin wapyauwbinbifbl ©HIMIH anyablH 6enimaey mymkiHgiktepi AGK-
aeri peHTabenbAinik neH KipicTinikTi apTTbipyFa oH acep eTeTiHi aHbiKkTanFaH. KepceTkiwTep meH
miHOeTTep LwWeHOepiH KeHenTy ecenteynepai odaH Aa CeHiMAiI XXaHe Aan Xyprisyre MyMKiHAOIK
O6epepi. Ananga, TpaH3UTTIK SKOHOMUKAChbl 6ap engepaeri ctTaTMCTUKanNbIK ecen Xyneci xeTtingipy
caTbiCblHAA €KeHiH ecTe ycTafaH XeH. KopbimbiHObLIap — annbiCbiHWbI XbiNgapaaH GacTtan
acTbIK canacbiHparbl eHbek eHimainiri antapnbiKkranm esrepictepre ywbiparaH. OHbIH ©Cy KapKblHblI
9pTYpni YyakbIT Ke3eHAepiHOe epekwerneHreH. OTKeH facbipAblH COHblHA AeniH KepceTKil
canbicTbipMarbl Typae 6asy esrepreH. 2000 Xxblngapbl ceKipmeni ecy eki ecegeH actam 6amkan-
FaH, 6yn GipkaTap cebenTtepre 6anMnaHbICTbl, €H anAbIMEH HaKTbl CbIPTKbI XKaFaannapra 6enimpen-
reH pecypcrapabl YHeMAEUTIH MexaHu3Maepai xKaHe eHimainiri xxorapbl MalwMHanapabl KOnaaHy.

AHHOTauuMA. BaXHbIn 3neMeHT B ynpaBneHUM 3KOHOMUYECKUMM pe3yfibTaTaMu XO3ANCTBYHOLWMX
Cy6GBHEeKTOB — NMOUCK pe3epBOB ANA MNOBbIWEHUs Npou3BoguTenbHocTU Tpypa. Ljesib — coBep-
LWeHCTBOBaHME MeTOA4ONOrMM pacyeTa BIUAHUA aganTUBHbIX TEXHONOIMMM BeOEeHUsl CenbCKOro
XO3ANCTBa Ha MHTEHCU(UKALMIO TPYAOBOM AeATeNIbHOCTU NpU NpousBoacTBe 3epHa. Memodsb! —
CTaTUCTUYECKMI: AlaHHbIe O TEXHUYECKUX peLUeHUsiX, CUCTeMax MalluuH, Buaax yaoopeHun, rugpo-
TEPMMUYECKUX YCIIOBUAX, YPOXKAMHOCTU U Miowaasx NnoceBOB MWeHUUbl, YACIIEHHOCTU pPaboTHU-
KOB, 3aHATbIX B 3epHOBOM nogkomnriekce crtenHou 30Hbl CeBepHoro KasaxcraHa 3a 1961-2020
roabl. [1ns OueHKU BO3AENCTBUA OTAENIbHbIX COCTaBMSAKLWMNX HA YPOBEHb paboyen NpoayKTUBHO-
CTWU UCMONb30BaHbl NMPUEMbI PErPeCCUOHHOI0 U MHAEKCHOro aHanusa. BnusHue npousBoacTBeH-
HbIX (paKTOpPOB, BKI/IlOYas TeEXHONOrM4Yeckue MHHOBaUUN, Ha U3MeHeHue Kputepusi nNonesHoro ad-
c¢hekTa B arpapHOM CeKTOpe AOCTaTOYHO TOYHO pacCYUTbIBAeTCA NpeAnoXeHHbIMU MeTodaMu U
npouegypamu. Pe3ysibmamabi — yCTaHOBMEHO, YTO aganuuoHHble BO3MOXHOCTU NONyUYeHUs cenb-
CKOXO3AMCTBEHHOMN NPOAYKLUN NO3UTUBHO BIUAIOT HA NOBbIWEHNE peHTabenbHOCTN U 4OXO4HO-
ctn B AMK. PacwupeHune Kpyra nokasateried M NocTaBfeHHbIX 3agav no3BonsieT NpPou3BoOgUTb
pacueTbl C ewe 6onbluen HageXHOCTbIO U TOYHOCTLIO. OgHaKo cnegyeT MMeTb B BuUAy, YTO CU-
cTemMa CTaTUCTUYECKOro yyeta B CTpaHax ¢ TPaH3UTHOW 3KOHOMMKOM HaxoOuTCs Ha CTaguum co-
BepLIEHCTBOBaHUA. Bbieodbl — C WecTUaAecATbIX roAoB NPOU3BOAUTENBLHOCTbL TPpyAa B 3epHOBOW
oTpacnu npertepnena 3HauuTesnbHble U3MeHeHUsA. TeMnbl ee pocTa OTNUYasrMCb B pa3Hble Bpe-
MeHHble nepuopbl. [Jo KOHLa NpOoLWIOro Beka nokasaTelflb MeHSNICA OTHOCUTENbHO MeOJIeHHO.
Ckauykoobpa3HbIi pocT Gonee, Yem B ABa pa3a Habnwaancsa B 2000-e roabl, CBA3aHHbIA C PSAOM
NPUYMH, B NepByl0 o4yepedb — UCMNONb3OBaHMEM pecypcocbeperarolmx MexaHU3MoB, NMpuUcno-
COONEeHHbIX K pearibHbIM BHELLHUM YCINOBUSAM U BbICOKONPOU3BOAUTENbHbLIX MaLUUH.

Key words: agricultural sector, grain subcomplex, labor productivity, regression model, index
method, production factors, adaptive technologies.

Tyningi cesgep: arpapnblK CEKTOP, acTbIK KillikeleHi, eHoeK eHimAainiri, perpeccusanbiKk Mogenb,
MHAEKCTIK aAic, eHpipicTik cphakTopnap, 6enimgenreH TexHonoruanap.

KnioueBble crioBa: arpapHbiii CEKTOp, 3ePHOBOI NOAKOMMIIEKC, NPOU3BOAUTENLHOCTbL TPyAa, perpec-
CUOHHas Mopfernb, UHAEKCHbIA MeToA, NPOU3BOACTBEHHble (haKTOPbIl, aAanTUBHbIE TEXHONOIMMU.

Introduction. The dynamics of labor The calculation of the influence of indi-

productivity can be analyzed taking into ac-
count changes in three main components:
yield, acreage, labor expenses using index
analysis methods. The influence of acreage
on labor productivity is manifested through the
scale effect. Labor expenses change due to
the use of technologies and new agriculture
machines systems. However, it should be
borne in mind that these two components are
interrelated, and it is impossible to separately
calculate the impact of technologies and new
machines on the level of labor expenses.

vidual factors of interest in the total set of fac-
tors is still debatable, requires its own under-
standing and further research. The problems
of material and technical equipment of agricul-
ture from the position of its impact on the
competitiveness of the industry and ensuring
food security are considered in some works of
Kazakhstani authors [1,2]. In some publica-
tions it is emphasized that a comprehensive
assessment of labor productivity is a neces-
sary condition for improving the efficiency of
its management [3,4]. Methodological aspects
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of measuring labor productivity without refe-
rence to the sectoral characteristics of agricul-
ture are reflected in some publications [5,6].
Some works emphasize the role of tech-
nology as one of the key factors of economic
growth [7].

There are a number of works devoted to
the analysis of changes in labor productivity in
agriculture in the conditions of the Russian
economy [8,9]. Common to all currently avai-
lable works is that they consider the impact on
labor productivity of various factors in com-
parison with each other. In our study, we raise
the question of changes in labor productivity
due to changes in the technological equip-
ment of production. That is, the question is
raised about the change in labor productivity
when one technology is replaced by another.
And it should be noted that there is a prac-
tical lack of research in this particular vein.

Material and methods of research. The
most important feature and difficulty of solving
the problem is that in modern socio-economic
conditions it is almost impossible to set up a
direct production experiment for a compara-
tive assessment of the effectiveness of differ-
ent farming technologies. It is also difficult to
find enterprises comparable in terms of their
conditions, in one of which an exceptionally
intensive technology would be used, in ano-
ther - simplified, in the third - resource-saving,
etc. Therefore, it is necessary to conduct a
comparative analysis in the conditions of one
enterprise using retrospective historical data
for a fairly long period of time: the 60s-70s
(when non-fallow soil protection technology
was used), the 80s (intensive technology), the
90s and early 2000s (simplified technology)
and since the early 2000s to the present
(adaptive technology).

From the set of surveyed enterprises,
Rodina LLP of Akmola oblast was selected as
the object of study and subsequent testing of
the methodology for measuring the influence
of production factors as the enterprise with the
most complete and reliable database for re-
search. We used data on the technologies
used, machine systems, the use of fertilizers,
hydrothermal conditions, yields and areas of
wheat crops, the number of people employed
in wheat production for 1961 to 2020.

Weather hydrothermal production condi-
tions have a decisive influence on the for-
mation of yields. However, the nature of hu-
midification and temperature regime have un-
dergone significant changes over the past
decades - the most important fact that should
be taken into account in the analysis.

Results and their discussion. Eva-
luation of the relationship between wheat yield
and temperature regime in different months of
vegetation gives the following results: yield-
temperature in May - there is practically no
relationship (correlation coefficient — 0,08);
yield-temperature in June — the relationship is
inverse and quite noticeable (-0,43); vyield-
temperature in July - the relationship is weak
(-0,24); yield -temperature in August - there is
practically no relationship (0,04). Thus, as a
temperature factor, it makes sense to in-
clude the average air temperature in June in
the model.

A significant factor in increasing the yield
of wheat and, consequently, labor productivity
in grain production, in principle, is the level of
use of fertilizers, including mineral fertilizers.
However, the correlation between crop vyield
and the amount of fertilizers used in the object
of study is very insignificant, the correlation
coefficient is only 0,24. This conclusion is
consistent with the conclusions of other re-
searchers that in the conditions of arid steppe
zone, the effect of fertilizers on increasing
yields is severely limited [10]. Therefore, this
factor is excluded from further analysis.

In addition to quantifiable factors, the be-
havior of the process under study is also in-
fluenced by qualitative parameters: the varie-
ties used, technology, machine system. They
can be included in the model in the form of so-
called categorical variables, which take the
value 1 if used, and O if not used in certain
segments of the studied time period. Howe-
ver, the varieties Saratov 29, Virgin, Jubilee
were used in the studied object up to the be-
ginning of the 90s; and only in the last 15-20
years other varieties began to be used: Omsk
28, Omsk 31, Astana. The system of ma-
chines used on the farm underwent a radical
change only with the introduction of minimal
technology, when sowing complexes began to
be used.

Thus, the following variables are included
as the main factors in the numerical model of
the relationship between wheat yield and pro-
duction factors in the object of study: quanti-
tative variables - the amount of precipitation in
October-July, the temperature regime; from
categorical variables, the technology of cul-
ture cultivation is included in the analysis.

In modern econometrics, many different
statistical tools are used, but linear regression is
still the most frequently used starting point for an
analysis. The multiple linear regression model is
basically a basic econometric tool [11].

Formally, the communication model used
in the analysis looks like this:
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Y =by + > b X+ bT, @)

where Y — crop yield, c/ha; X ; — quantitative

variables for natural conditions and resource
costs (precipitation, temperature regime);

TJ- — categorical variables (agricultural tech-
nologies used); by, by, b; — parameters (co-

efficients) of the model.
The parameters b, for quantitative varia-

bles X, show the magnitude of the change in

wheat yield Y when the values of the corre-
sponding factors change by one. The parame-

ters bj for variables Tj indicate the magnitude

of the change in wheat yield Y when using the
appropriate wheat production technology.

Based on the model (1), calculations
were carried out to assess the impact of indi-
vidual production factors, including farming
technology, on wheat yield in the conditions of
“Rodina” LLP.

Next, we turn to the analysis of labor ex-
penses during the periods of use of different
technologies. The labor productivity is the ra-
tio of production volume to labor expenses.
The volume of production in crop production
depends not only on the yield, but also on the
area of sowing. In the studied farm, different
areas of arable land were allocated for wheat
in different years. Therefore, the analysis of
the labor productivity dynamics should be car-
ried out taking into account changes in vyield,
acreage, labor expenses. To calculate the im-
pact of these components individually on the
level of labor productivity (when switching
from one agricultural technology to another),
we use the methods of index analysis.

For the analysis we will use the following
relations:

Y, x 1T,
IIT, = To X o 2)
3T,
7, = 3)
3T,

where [IT, —labor productivity, c/person, Y-
wheat yield during the period of using the old
technology, c/ha, [/, — crop area, thousand

hectares, 37, — labor expenses during the

period of using the old technology; 717}, Y,,

11, 3T, - respective indicators during the

period of use of the new technology.
Then the value

Yox 11, Yy x1l,
3T, 3T,

AIIT,, = @)

represents an increase in labor productivity
due to changes in the crop area;
the value

®)

shows an increase in labor productivity due to

changes in the volume of labor costs;

the value

AITT. — Yo x Il Yo <1l
YT, 3T,

(6)

shows an increase in labor productivity due to
changes in crop yields from the use of new
technology.

However, the yield Y, during the period

of using the new technology consists of the
yield when using the old technology and the
yield changes due to the use of the new tech-
nology and the increase due to other factors,
including hydrometeorological conditions, that

isY, =Y, + AYtechnO,Ogy +AY

Therefore, formulas (2) and (5) can be
rewritten as follows, respectively:

others*

HTl _ (YO - AYtechnology + AYothers) X Hl @
37,

_ (YO u AYtechnology u AYothers) X Hl _ Yo X Hl

AITT,
3T, 3T,

(8)

It follows from formulas (6) and (7) that

Aieomaogy X1l _ iy, — Yot o) ¥ 11 g
3T, 3T,
AYtechnology X Hl - AHT‘ _ (Yo +AY0thers) XHl + YO X Hl (10)
I, " I, I,

Then, using any of the formulas (9) and
(10) allows us to calculate the impact of tech-
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nology on the level of labor productivity
through a change in yield.

Formula (5) allows us to calculate the in-
crease in labor productivity due to the total
changes in labor costs caused by the use of
new technology and agricultural machines
with qualitatively different characteristics. At
the same time, it is not possible to single out

separately the impact on labor productivity of
changes in labor costs associated with new
technology and labor costs associated with
the use of more productive machines. In prac-
tice, both of these factors are interrelated. Ta-
ble 1 shows the parameters of the model (1)
calculated on the data of “Rodina” LLP.

Table 1 - Parameters of the model of the relationship between productivity and production factors in

“Rodina” LLP (the basic technology is traditional)

No. | Factor Parameter value
1 Hydrothermal production conditions:

1.1 | Precipitation (October-July) 0,03

1.2 | Temperature (June) -0,77

2 Production technology:

2.1 | Intensive 1,34

2.2 | Simplified 2,83

2.3 | Minimum 3,77

The results shown in table 1 indicate the
following: an increase in the total amount of
precipitation in October-July by one millimeter
from its average level contributes to an in-
crease in yield by 0,03 c/ha; an increase in air
temperature in June by one degree from its
monthly average value leads to a decrease in
yield by 0,8 c/ha; the transition to the intensive
technology in the early eighties led to an in-

crease in yield by 1,3 c/ha compared to the
traditional; the simplified technology led to an
increase in yield by 2,8 c/ha compared to the
traditional; replacing the traditional technology
with the minimum increases the output of
products by 3,8 c/ha. The influence of various
factors on the formation of wheat yield in the
conditions of the studied object is shown in
table 2.

Table 2 - The influence of production factors on wheat yield during the change of cultivation technol-

ogies in “Rodina” LLP (1961 - 2020)

New/old technologies Yield increase, c/ha, due to changes in: Total Yield with new/
precipitation | temperature technology | increase | old technology,
c/ha
Intensive/ traditional 0,6 -0,7 1,3 1,3 10,3/9,1
Simplified/ intensive -0,2 0,6 15 1,9 12,2/10,3
Minimum/simplified 0,9 -0,4 0,9 1,5 13,7/12,2

It follows from table 2 that due to an in-
crease in the average annual precipitation
during the use of intensive technology, wheat
yield increased by 0,6 c/ha compared to the
period of application of non-fallow technology;
at the same time, there was a decrease in
yield due to a less favorable temperature re-
gime (- 0,7 c/ha), which was offset by an in-
crease in productivity due to the introduction
of a more progressive technology (1,3 c/ha);
the total increase was 1,3 c/ha; average yield
during the intensification period increased to
10,3 c/ha. With the non-dumping technology,
the yield was 9,1 c/ha.

During the transition from intensive tech-
nology to simplified, there was a decrease in
yield by 0,2 c/ha due to less precipitation dur-
ing the use of simplified technology, an in-

crease in yield by 0,6 c/ha due to a more fa-
vorable temperature regime in June, the use
of the simplified technology itself contributed
to an increase in yield by 1,5 c/ha; the total
increase in yield was 1,9 c/ha; the average
yield during the use of simplified technology
was 12,2 c/ha. During the period of using the
minimum technology, there was an increase
in wheat yield by 0,9 c/ha due to more precipi-
tation, a decrease in yield due to less favora-
ble temperature conditions (-0,4 c/ha), the
new technology contributed to an increase in
productivity by only 0,9 c/ha; the total increase
was 1,5 c/ha. The average annual yield during
the period of using the minimum technology in
the farm was 13,7 kg/ha.

Table 3 shows wheat yield, yield in-
crease, average area of wheat crops and
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average annual labor costs in the periods cor- the introduction of a new technology are taken
responding to each successive pair of tech- from table 2.
nologies. Data on the increase in yield from

Table 3 - Yield, yield increase, area of crops, labor costs in wheat production in “Rodina” LLP

(1961-2020)

Indicator Wheat growing technologies
intensive/traditional | simplified/ intensive | minimum/simplified

Yield, c/ha 10,3/9,1 12,2/10,3 13,7/12,2
Total yield increase, c/ha, including: 1,3 1,9 15
- due to technology 1,3 15 0,9
- due to other factors -0,1 0,4 0,5
Average annual acreage area, ha 14 726/20 955 17 098/14 726 21 843/17 098
Labor expenses, person-days 4 621/8 033 406 779/4 621 2 490/4 067

The growth rates of labor productivity
were different in different periods. In the peri-
od from the beginning of the 60s to the end of
the 90s, labor productivity grew at a rather
slow pace: for more than 30 years, labor
productivity increased by less than 40%. A
jump-like increase in labor productivity (more
than twice) was observed in the 2000s, asso-
ciated with a number of reasons, primarily
with the use of minimal technology and high-
performance machines, and to a lesser extent
with an increase in production volumes.

During the period of using intensive tech-
nology, labor productivity increased by 9,2
c/person-day compared to the period of using
non-waste technology (38,9%). However, the
impact of the intensive technology itself
(through a change in productivity) on the level
of labor productivity is expressed in the
growth of the latter by only 4,3 c/ person-day,
that is, 18,1%. Slightly less favorable weather
conditions during the intensification of agricul-
tural production contributed to a slight de-
crease in labor productivity (by 0,3 c/person-
day, that is, by 1,3%).

The change in labor costs (due to the pe-
culiarities of the new technology and the use
of more productive machines) led to an in-
crease in labor productivity by 12,3 c/person-
day, that is, by 51,9%. On the contrary, a sig-
nificant reduction in the area of sowing for
wheat (by almost 30%) in the 80s in the econ-
omy led to a decrease in labor productivity in
wheat production by 7,0 c/person-day, that is,
by 29,8% (negative scale effect).

During the period of using simplified
technology, labor productivity increased by
18,3 c/person-day compared to the period of
using intensive technology, that is, by 55,7%.
However, the impact of the simplified techno-
logy itself (through a change in productivity)
on the level of labor productivity is expressed
in the growth of the latter by only 6,2 c/per-
son-day, that is, 19,0%. Due to slightly more

favorable weather conditions, there was an
increase in productivity by 1,6 c/person-day,
that is, by 4,8%). The change in labor costs
(mainly due to the features of the new tech-
nology) led to an increase in labor productivity
by 5,2 c/person-day, that is, by 15,8%. An in-
crease in the area of sowing for wheat (by
16%) in the 90s in the economy led to an in-
crease in labor productivity in wheat produc-
tion by 5,3 c/person-day, that is, by 16,1%
(positive scale effect).

During the period of using the minimum
technology, labor productivity increased by
68,6 c/person-day compared to the period of
using the simplified technology, that is, by
134,2%. However, the impact of the actual
minimum technology (through a change in
productivity) on the level of labor productivity
is expressed in the growth of the latter by only
8,3 c/person-day, that is, 16,2%. The influ-
ence of weather factors on labor productivity
through changes in wheat yield during the
specified period was positive: the increase in
labor productivity amounted to 4,8 c/person-
day, that is, 9,3%.

The change in labor costs (mainly due to
the use of high-performance machines) led to
an increase in labor productivity by 41,4
c/person-day, that is, by 80,9%. The increase
in the area of sowing for wheat in the 2000s in
the economy led to an increase in labor
productivity in wheat production by 14,2
c/person-day, that is, by 27,8% (positive scale
effect).

Conclusions

1. The results obtained indicate that in
the last 60 years — since the 60s of the last
century - labor productivity in the grain indus-
try has undergone significant changes. How-
ever, the growth rates of labor productivity
were different in different periods. In the peri-
od up to the end of the 90s, labor productivity
grew at a rather slow pace: for more than 30
years, the indicator level has increased by
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less than 40%. A jump-like increase in labor
productivity (more than twice) was observed
in the 2000s, associated with a number of
reasons, primarily with the use of minimal
technology and high-performance machines,
and to a lesser extent with an increase in pro-
duction volumes.

2. For an objective assessment of the im-
pact of farming technology on the level of la-
bor productivity in agriculture, calculations
should be carried out not on the basis of ex-
perimental stations, but in real production
conditions. Since the main factor — producti-
vity - in experimental fields, as a rule, is higher
than in commercial fields by almost a third.

3. The use of adaptive systems and re-
source-saving technologies of crop culti-
vation, of course, has a positive impact on the
growth of labor productivity in the industry. For
a more accurate assessment of the impact of
innovations, including technological ones, on
the productivity of labor in agriculture, it is
necessary to involve as wide a range of indi-
cators as possible in the analysis. However,
there is currently a shortage of reliable data in
countries with transit economies for a scienti-
fically based assessment of the effectiveness
of new technologies and other innovations in
agriculture. There is an urgent need to orga-
nize a specialized system for collecting and
recording primary data of agricultural produc-
tion and the agricultural market.
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