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Abstract

The main methodological peculiarity of economic analysis is that it can not only identify cause-effect
relationships, but also provide their quantitative characterization. In other words, it ensures to measure the size
of the impact of the factors affecting the performance of a company. This allows us to provide an accurate
diagnosis on the conditions of economy and develop proper recommendations based on its outcomes. Therefore,
the main purpose of economic analysis is to divide the object of study into fragments. For determining the
number of the affecting factors and the size of the impact of each of these factors, the more simple elements the
object of the study is represented, the more likely it is to understand the essence of the case and provide more
definite conclusions. Obviously, the fragmentation of the analytical object depends on the purpose of analysis
and the maximum possibility of its fragmentation. In this regard, in terms of market economy, particular
importance is paid to the in-depth analysis of the improvement of production efficiency indicators, like capital
productivity and labor productivity.
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I. INTRODUCTION

There are different indicators used for general characterization of the effectiveness of using core assets: a)
capital productivity (the ratio between the cost of commodity goods and average annual cost of core production
assets); b) capital-output (inverse indicator of capital productivity); c) profitability (the ratio between profit and
average annual cost of core production assets); etc. Capital productivity, which shows the volume of the goods
(services) produced per core production assets of the value of 1GEL, is one of the most important among the
above indicators.

II.GENERAL ANALYSIS

There are different factors affecting the changes in the level of capital productivity. These factors can be
grouped as shown on the figure (see the figure below).

The first level factors, which impact the productivity of core production assets include:

a) Changes in the ratio of active part of core assets in total value of assets;

b) Changes in the productivity of active part of core assets:

Q=% K°

Where: @

a
D is the productivity of active part of production assets;

is the productivity of core production assets;

a
K is the share of active part in core production assets.
The extent of the impact of an individual factor is determined by using the absolute difference method:

a iA]_: (Kg_ Kg)x (DG

oyt (@3- @5 K*

Where: Anis the extent of the impact of an individual factor;
0 and 1 are planned (basic) and actual size of individual indicators.
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Productivity of the active part of core assets (technological machines) depends directly on its structure,
working hours and average output per hour. The following factor model can be used for the analysis:
N XT xq
a_
(D - ?
o ivi i
Where: is productivity of the active part of core assets;

a
F s average annual value of active part of core production assets;
N

T

is average annual number of technological machines;
is annual machine hours per technological machine;
q s output per machine-hour.

We can further extend the factor model for the productivity of machine assets if we present the working
time of each machine as multiplication of the total number of working days throughout the year (d), coefficient
of shifts (P) and average duration of shifts (t) and the average annual value of technological machines as
multiplication of its quantity (N) and average value per unit (f). In this case, the formula for the factor model of
productivity will be as follows:

Q= N xdxPxtxq_ dxPxtxq
N xf f

The extent of the impact of each factor on the productivity of machines is calculated by chain replacement
method and for determining the impact of the above factors on the productivity of core production assets, we
need to multiply the value of the impact of each factor by factual share of active part of core assets in total core
assets:

+AD= 2P x K¢

For determining the extent of the impact of the 3rd level factors on capital productivity, we need to know
how the production capacity has changed as a result of modernization or introduction of new machines. For this
purpose, the volume of the goods produced after the introduction of new machinery should be compared to the
volume of the goods produced during the use of old machinery and divide the difference between them by actual
average cost of technological equipment:

n_ _ I
AD= 2T xq GZTlxq
I:1
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Where: T

period,;

i is the working time of i-machines after its replacement (modernization) till the end of the reporting

1]
Q" is the quantity of the goods produced per machine hour after replacement (modernization) of
machines;

|
4 is the quantity of the goods produced per machine hour before replacement (modernization) of
machines;
FG
Lis the actual average annual value of active part of core production assets;

The same method is used to determine the change in capital productivity as a result of introduction of
scientific-technical progress with the purpose to improve production organization and technology:

ST xq"~ ST;xq
a
I:1
The extent of change in capital productivity due to the impact of social factors (improving the

qualification of workers, improvement of work and recreation conditions, recreational activities, etc.) is
calculated using the following formula:

AQS=

A®%= ADI~ ADE- ADE

a
Where: A CDq is the change in capital productivity of active part of core assets caused by the change in the

quantity of production in one machine hour;
a

T is the change in capital productivity caused by the introduction of new machines or
modernization of the old ones;

a
A®;, is the change in capital productivity caused by the introduction of scientific-technical

progress.

The impact of the 3rd level factors on the productivity of the core production assets is calculated by
multiplying the increase in the productivity of the machines due to the impact of i-factors by actual share of the
active part of assets in the total value of assets:

iA@i: i@iax K-](_J

Finally, if we want to identify how the impact of the 1st, 2nd and 3rd level factors changed the volume of
production, we need to multiply the change in the productivity of core production assets caused by the impact of
individual factors by actual average annual value of core production assets:

Labor productivity shows efficiency of particular labor. It is calculated by the amount of goods produced
by the living labor per unit of time. Its increase is an important precondition for increasing production and its
efficiency.

Improving labor productivity is the most important factor for increasing the volume of production and
reducing the cost of production. It leads to the systematic improvement of the material welfare of manufacturing
workers and increasing their salaries. In addition, labor productivity should be improved before the salaries
increase, as this is the a precondition for reducing cost of production.

The most common indicator of labor productivity is the average annual output per worker. For calculating
this indicator, the volume of product (services) should be divided on the average number of workers by
comparable prices:

In the process of the analysis, it should be determined what was the impact of changes in the average
number of workers and the average output of one worker compared to the planned indicators or the previous
corresponding period on the volume of products (services). Chain replacement method or absolute difference
method can be used to calculate the impact of the above factors on the volume of the goods produced:
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V= Wox NV ,= W, XN,
AV=V,-V,

First factor — the impact of changes in the average number of factory workers:
A= (N¢él= Ng) XWo¢

Second factor — the impact of changes in the average annual output of one worker:
A= (W e 1= W)X Ny ¢

The sum of the both factors shows the overall deviation:
AV=V =V, =A+A,

Average annual output of one worker depends not only on the output of workers, but also on the share of
workers in the total number of manufacturing personnel, the number of the days worked by them, the duration of
the working day and the average hourly output. Therefore, the average annual output of one work can be
presented as a derivative of the following factors:

W= Kxdxtxq

Where: W
K

d

t

is average annual output per worker;

is the share of workers in total number of employees;

is the number of days worked by one worker during the year;
is average duration of a working day;

9 s average hourly output.

The impact of individual factors on the change in the labor productivity of one worker is calculated by
using chain replacement method or the absolute difference method.

At the next stage of the analysis, we should determine the impact of the factors affecting average annual
output of a worker on the volume of the goods produced. For this purpose, we need to multiply the extent of the

change in average annual output of one worker by actual number of the factory personnel by affecting the X
factor:

AV ;W XN,

In the process of the analysis, special attention is paid to the study of changes in the average hourly
output, which is one of the main indicators of labor productivity and the factor, on which average daily and
average annual output depends. The average hourly output depends on the factors related to its changes in labor
intensity and value of the goods. The factors of the first group include production organization, technical level of
production, non-productive time costs related to the production of defective products, that cannot be repaired or
to repairing defective products. The second group combines the factors related to the changes in the value of the
volume of products caused by structural shifts in production. Chain replacement method is used for determining
the extent of the impact of the above factors on the indicators used for the study. In addition, besides the planned
and actual level of average hourly output, three conditional indicators of this value need to be calculated.

The first conditional indicator of average hourly output should be calculated in comparison to the planned
data. For this purpose, actual volume of the output of commaodity products should be adjusted by the size of
structural shifts and the amount of time worked adjusted by non-productive time costs and by saving of time
above the planned level as a result of the introduction of scientific-technical progress, which should be
previously determined.

The calculation algorithm will be as follows:

Upi= (V12 AV )/(T - T+T ”)("

Upo= Vol Ty

1st factor — the impact of the changes in production and labor organization;
iAlz qpl_ qu

2nd factor — the impact of the introduction of scientific and technical progress;
£ A= Opo= Opi= (Ve IEAV/(Ti= T =(V e IEAV (T - T'£T ) eé
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3rd factor — the impact of the changes in non-manufacturing costs;
iA3: o3~ Qp2= (V C',(;liAVs)/Tl_ (V CCliAVs)/(Tl_ Tl ) ol

4th factor — the impact of the structural changes in production of goods;

+A,=

V
0y~ Ops= T—i— (Ve AV (T = THY=(V e 1AV )T é¢

AQ= 0y~ o= £A A AEA,

I11. CONCLUSION

Third level economic analysis of the capital productivity and labor productivity allows us to determine and
provide quantitative description for the impact of the following factors on the efficiency of production:

1

10.

11.

12.

Determination of the impact of the 3rd level factors on the capital productivity:

a) The impact of applying (modernizing) new equipment on the return on active part of fixed assets;
b) The impact of introduction of scientific and technical progress on the productivity of machines;
¢) The impact of changes in social factors on the productivity of machines.

2. Determination of the impact of 3rd level factors on labor productivity:

a) The impact of improving organization of labor and production;
b) The impact of introduction of scientific and technical progress;
¢) The impact of non-productive time costs;
d) The impact of structural changes in production.
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