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Annotation

In developed countries, particular attention wagotkl to small businesses. This was demonstratespégial conferences organized by the White
House of the United States on the issues of smeiinesses in 1980 and 1986, thanks to which theyi@ea amended the law to facilitate the
development of small businesses. Small and micsinbases are one of the leading sectors definiagate of economic growth, the state of

employment, structure and quality of the grossamatii product and, as a consequence, economic indepee and security of the country.

According to Eurostat data, about 99 % of the @mises of the European Union are referred to thegoay of micro and small businesses, which
provide two-thirds of jobs in the private sectom&l and micro companies make up 98-99 % of a#bramises in Latvia. The objectives of the article

are to identify and specify the main features @& tlevelopment of small business in Latvia. The hpwe the article is that the features of the

functioning of micro and small enterprises in Latsieconomy have been investigated for the firsetunder the conditions of the global financial

crisis and its aftermath. The goal of the rese&@db analyze the functioning of small and micrsibesses in Latvia, determine their impact on the
main macroeconomic indicators of the national eaonand develop recommendations for improving theiress conditions of small companies.

Methods of research: analysis of statistical datathematical modelling, correlation and regressioalysis. The comparison of the main statistical
indicators of small business functioning in Latwih that of the EU developed countries indicatest small business is not given due attention in
Latvia and this causes it to lag. To accelerateptwe of economic development, eliminate the inmizaan the development of territories, implement
innovations and fight against poverty, it is neaeegs$o stimulate the establishment of new smakgmises.

KEY WORDS: micro and small enterpri$enathematical modelling.

I ntroduction In modern conditions, the economic stability of
development of any country is impossible withou¢ th
functioning of micro and small businesses. Due to
specific conditions of the country, the nature ofad
business may vary. Small and micro businessesra®n
the leading sectors defining the rate of economivth,

the state of employment, structure and quality foé t
gross national product and, as a consequence, @ONO
independence and security of the country. The

hi d by th | ¢ development of micro and small businesses meets the
This was encouraged by the release of new produrts global trends towards the formation of flexible msrix

creation of new jobs by small businesses. In dpeelo economy, combination of different forms of ownepshi
countries, particular attention was devoted to bmal, 4 management models. The presence of a well-
2?5;?,?28:385;?2 :llvvisitg ?_Irgzgztr;t?ﬁ ebanﬁfeijc'gltaereml ﬂqcme developed small business sector dramatically ise®a

the employment growth, which is especially impottan
issues of small businesses in 1980 and 1986, thenks POy 9 P y 1mp

) . conditions of economic restructuring and structural
which the Congress amended the Iaw to facilitaie th nemployment accompanying this process. In thiankg
development of small businesses (White House..._198 icro and small businesses are the basis for th&amna
McDonald 1984). For example, the Small Bus'nes%conomyofanydeveloped country
Innova_ltlon Act . and Re_gulatory Flexibility Act were Small business objectively exists and develops as
proclaimed, which contributed to the account of thgg4

. ¢ I busi " the federal i q tively independent sector of the modern market
interests of small businesses In the Tederal INKIS an economy, involving the coexistence and cooperatibn

the. g_llocation of fund_s for research ar!d d_evelc.mmerbnterprises of different types and sizes. Whilegdar
activities of small businesses. Even earlier, ia thid- business provides the basic needs of the national
twentieth century, the Small Business Administratio economy using the effect of economies of scale,llsma

((jSBAI) was crefated lllnbthg United States to asgslhqn businesses occupy a niche in the market, satisfyical
evelopment of small businesses. Many universit€an  yomang or specific requirements for specializedipets

educating specialists in the field of small bussss ., gerices, including in the sphere of innovation
scientific journals devoted to the problems of $maI(SiropoIis 1990). For example, General Motors Qaysh
busmesses’began to be publlshed. In Fhe US, M_mf components for its products from more than 30 thods
the country’s labor force is employed in small besses suppliers, most of which are small businesses. This

(rL]JSd Srr;all...1988f).r'll'here_fore,l a small busmessr:aélto mainly explained by economic considerations and
the development of the national economy as a whole. customer requirements.

It is known that many ancient nations, for examgiie,
Egyptians, Greeks, Romans, Phoenicians and othera r
small business successfully. Thanks to the comimsdit
they had produced and trade for more than 4 thousa
years, in the countries at that time the civilizatbegan
spreading and scientific achievements developingour
time, the role and importance of small businessabeg
rising especially in the second half of the 20timtagy.
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Subject and relevance. In market conditions large company is that a chief executive can and sholid ta
enterprises form the market environment, and smalesponsibility for solving most problems. In a n&trk
businesses adapt to it. Small companies lack ddtail economy, a small company as compared with a large
strategic plans; therefore, even the most importantompany is characterized by a relatively large prtpn
decisions are often made situationally. Low levél o of living labor costs per unit of output. Small lmesses
strategic thinking has the most negative effedhinfirst are “inclined” to the laborious work of middle- afalv-
years of the existence of small businesses, whdacin skill workers. Therefore, to maintain competitivesg
the need for goods and services they offer isieekifif a  small businesses are forced, on the one hand v @a
small business has found its niche, in the futuwell be  wages, on the other, to increase worker produgtivit
necessary to maintain a steady-state mode of éperat Solving the first problem, entrepreneurs face difies
based on standard operative decisions. Such pexessn recruiting highly qualified personnel, which asclear
take place in the most developed countries of thddv  disadvantage for the company’s development. Solthiag
For example, in the U.S. only half of small bussess second problem, entrepreneurs strive to increase th
exist one and a half years, and only 20 % of thearate degree of involvement of employees in the enteepris
up to 10 years (Siropolis 1990). The main caussugh activities, creating a special type of intra-radas of
business failure is considered to be poor govemidack people as members of the “big family”. In this nefjaa
of management experience, business incompeterale, lamajority of workers are employed by small entegsisn

of experience in the industry, etc. a permanent basis, while in developed countries
A number of studies refer to small business asnto atemporary employment is more widespread (CSB 2008).
activity carried out by a relatively small grouppsrsons, The tasks of the article are to identify and specify the

or an entity managed by a single owner. As a rile, main features of the development of small busiriass
most common criteria indicators, based on which théatvia. The novelty of the article is that the features of the
actors of the market economy belong to small bssine functioning of micro and small enterprises in Latwi
are the number of employees, the size of the a@#fbr economy have been investigated for the first timeeu the
capital, the value of assets, the volume of turn@pefit,  conditions of the global financial crisis and ifseemath.
income) and others. According to World Bank date t The object of the research is a cluster of Latvian companies
total number of indicators by which enterprises ardhat are referred to micro and small businesEesgoal of
considered small businesses, exceeds 50. The mdbkeresearch is to analyze the functioning of small and micro
commonly used criteria are the following: the agera businesses in Latvia, determine their impact onnttan
number of persons employed by the enterprise,theal  macroeconomic indicators of the national economg an
turnover and the value of assets. However, in dralbs develop recommendations for improving the business
developed countries, the main criterion for clagsg  conditions of small companiesMethods of research:
enterprises as small ones is a number of employeesnalysis of statistical data, mathematical modgllin
According to Eurostat data, about 99 % of the gmises correlation and regression analysis.

of the European Union are referred to the categdry

micro and small businesses, which provide two-thinél Computations and analysis

jobs in the private sector (Eurostat 2016).

According to the Commission Regulation (EC) Within the frameworl_< of the resear_ch, all calcudas
364/2004 of 25 February 2004, in Latvia businesses ~ and analyses were carried out according to theafatze
divided into the following groups. Central Statistical Byreau (CS_B) of Lat\{la (CsB 8)31
Micro businesses Number of enterprises relating to micro enterprises

- the maximum number of employees — 9; increased in the period from 2005 to 2014 in spftéhe

- the annual turnover and / or annual balance steet 9lobal financial and economic crisis of 2008—-20Ky(

not exceed the total amount of € 2 million. 1, Table 1). The exception was only the year 20dien
Small businesses the number of micro enterprises declined slighthy (

- the maximum number of employees — 49: 4 %) compared to 2010. According to the CSB of laatv

- the annual turnover and / or annual balance sheet MICrO  enterprises  represent  manufacturing and

not exceed the total amount of € 10 million. construction sectors, and small enterprises represié
Medium-sized enterprises sectors of the national economy. Diagrams related t

- the maximum number of employees — 249: micro enterprises are marked with the letter “A”tive

- the annual turnover sheet does not exceed € 50  article, while the diagrams related to small eniegs are

million and / or annual balance sheet does notekc Marked with the letter “B”. After 2008, due to thobal
£ 43 million. crisis, the number of small enterprises decreased

In other parts of the world, it may be differeRor dramatically by 25.6 % in 2009. Then, since 2016 th

example, in the United States, the maximum number d'umber of small enterprises has been slowly inangas
employees at small companies is 500 people. According to the calculations, in 2014 the totafner of

Small and micro companies make up 98-99 % of afmall enterprises in Latvia was about 12 per thodsa
enterprises in Latvia. The simplicity of the orgational ~P€oPIe, which was much less than in developed cesnt

structure, personal involvement and interest ofhefc FOr €xample, according to the official statistidstiae
executive in all the activities of the company tire most ~ P€ginning of the 21st century in the EU, on averdgere

typical features of small enterprises in the Rejpubf  Were 30 enterprises per thousand people.
Latvia. Particular characteristic of managemensmogll
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Table 1. The results of computation of factor dependence

Regression Correlation DW
Dependence, years equation R - squared coefficient Fisher Statistics S
No _ statistics
y=f(x) r
F act. F crit.
1. Change in the numbe
of micro (A) y = 882.65x +
enterprises, Fig. 1. 7443 8 0.9473 0.9733 143.85 5.32 1.6568
(2005-2014).
2. Change in the
production value of y =111920x+
micro (A) enterprises, | 1E+06 0.8847 0.9406 30.71 7.71 2.2163
Fig. 3. (2009-2014).
3. Change in the
production value of y =220559x+
small (B) enterprises, | 2E+06 0.8914 0.9441 32.83 7.71 1.8611
Fig. 3. (2009-2014).
b e b |y = 20030
. .( ) 49630 0.7902 0.8889 15.06 7.71 1.3976
enterprises, Fig. 4.
(2009-2014).
5. Change in personnel
costs at small (B) y = 22373x+
enterprises, Fig. 4. 245157 0.7363 0.8581 11.17 7.71 1.4514
(2009-2014).
6. Changes in the
number of persons B
employed by micro %53?8'32"* 0.4681 0.6841 7.04 5.32 1.7645
(A)enterprisesFig. 5.
(2005-2014).
7. The relationship
between GDP and theg = _
production value of | ¥,= 2:2078x+ 0.9391 0.9691 77.05 6.61 25384
. . 7E+06
micro (A) enterprises,
Fig. 6. (2008-2014).
8. The relationship
between GDP and theg = _
production value of )éE_+Acf)'§564x+ 0.9633 0.9815 131.34 6.61 2.0573
small (B) enterprises,
Fig. 7. (2008-2014).
9. Changes in the share
of production value of|  _
A and B enterprises td )1’6‘ &2592” 0.699 0.836 9.29 7.71 1.686
GDP, Fig. 8. :
(2009-2014).
10. | The relationship
between the
unemployment rate _
and the total number Zg‘ 40'0002X+ 0.829 0.910 38.78 5.32 0.9565

employed by A and B
enterprises, Fig. 9.
(2005-2014).
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Thus, micro enterprises in comparison with small
enterprises were more resilient to the global eovao
cataclysm. The coefficient of determination of the thsd € B
calculated regression equatiod R0.9473 indicates that 10000000
the equation explains almost 95 % of the variatiothe
number of micro enterprises in the period under

15000000

consideration (Table 1). Consequently, the coriiat 5000000

coefficient r = 0.9733 indicates strong correlation

dependence of the number of micro enterprises roa. ti AN A
Testing the resulting regression equation by thehdtis 0 ' '

exact test showed its statistical significance ahd 0 5 10 15

possibility of its practical application {&> F.t). The
dependences investigated in the article are relatéidne
series. Therefore, all regression equations catedla
within the framework of the research were testedtlie
absence of first-order residual autocorrelatiorDaybin-
Watson (DW) test at a significance levelof= 0.05. If
the criterion fell in the zone of uncertainty, tgeaphic
residue analysis was performed. In all cases, & foand
that first-order residual autocorrelation was ahsen

Fig. 2. Changes in turnover of micro (A) and small (B)
enterprises, 2005 — 2014. The OX axis: 1 — 20G5; 2
2006; ... 10 — 2014.

Due to the global economic crisis of 2008-2010, in
Latvia both micro and small enterprises experienaed
sharp decline in the production value. In 2009, the
production value of Latvian micro enterprises dasesl
by 34.2 %, i.e. more than one-third, compared 1082@\t

20000 the same time, the production value of small eniggp
decreased by 37.5 %. Since 2010, growth of prodncti
A volume has resumed in both sectors of the econardgru
15000 consideration (Fig. 3). According to the CSB of\liat by
A the production value manufacturing and construction
10000 sectors are represented in both sectors of smaihéss.
B Statistical data were used to calculate regression
5000 equations of changes in the production value focroni
and small enterprises in the period of 2009-201ablg
0 1). The coefficients of determination were obtained
0 5 10 15 respectively for micro enterprises’ R 0.8847 and for

small enterprises R = 0.8914. Thus, the obtained
Fig. 1. Changes in the number of micro (A) and small (Bequations explain almost 90 % of the variation fe t
enterprises, 2005 — 2014. The OX axis: 1 — 2005; 2 production value in the given period of time, whisha
2006; ... 10 — 2014. good indicator. The calculated actual Fischer'seca
. . . onsiderably exceed critical values. Therefore, the
If we cor.13|der. the changes in turnover .Of MICro an quations are statistically significant and canubed to
small enterprises, it can be stated that duringgibbal (%raw practical conclusions. The correlation cofits

crisis t.hese _changes differed in_ Fhe WO - groups Qf icro (r = 0.940) and small (r = 0.944) entésps are
enterprises (Fig. 2). Due to the crisis, micro gises sufficiently high, which indicates strong linear

experienced 28 % decrease in turnover in 2009 CIEdpadependence of the production value on time
to 2008. In the same period of time, in small gurises a ‘
decrease in turnover accounted for 35.84 %, whiels w

even more significant. In 2012, both groups of \rises SALLLLLY thsd €

almost achieved the pre-crisis level of turnover. B

According to the volume of turnover of micro entésps, 3000000 /
the CSB of Latvia took into account the resultstloé
S . - 2000000 =

companies in the manufacturing and constructiotosgc ‘r/—"”rlA’M A
Statistics on small enterprises comprised all seaibthe

. . 1000000
national economy similar to data on the number of
enterprises. Regression and correlation analysis
performed to establish the dependence of turnover o
micro and small enterprises on time showed theilihab
to use directly proportional linear relationship&us, for
micro enterprises the estimated value of Fishaitermon . )
Fact Was 3.2pZ, and the critical valugFwas 5.32 (k.. small (B) enterpr.lses, 2009 —2014. The OX axis: 1
<F.i). Consequently, the regression equation was not 2009; 2 - 2010; ... 6 —2014.
statistically significant. In that case, it wascaisipossible The databases of the CSB of Latvia provide
to use the regression equation due to the low vafuee information on the personnel costs of micro andlsma
coefficient of determination = 0.287. In general, it can enterprises in the manufacturing and constructemtoss.
be stated that the total turnover of small entegsriover As it was expected, in the period under considenati
the period under consideration exceeds more th&n from 2008 to 2014 changes in personnel costs were
times the turnover of micro enterprises. similar to that in the production value at the sainee.

0
0 2 4 6 8

Fig. 3. Changes in the production value of micro (A) and
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Thus, in 2009 due to the crisis personnel costiofo- micro enterprises. The calculated correlation doieffit r
enterprises decreased by 29.2 % compared to 2868&ta = 0.6841 indicated a moderate degree of directatine
the same period of time personnel costs of smaklationship between the nhumber of persons emplayed
enterprises decreased by 34.3 %. Since 2010, thetlygr micro enterprises and time in the period under
of personnel costs has resumed in both sectorsnafl s examination.

business (Fig. 4). Statistical data were used toulze
regression equations of changes in personnel coste

sectors of small business in the period from 2@02014 60000

(Table 1). The following coefficients of determiiwat

were obtained: R= 0.7902 and R= 0.7363 for micro 40000 .

and small enterprises, respectively. These equation W

explain respectively 79 % of the variation in pensel 20000

costs for micro enterprises in the given periodtiofe,

and almost 74 % of the variation in personnel césts 0 . - .
small businesses. According to calculations, thiiedc 0 5 10 15

values of the Fisher’s criteria exceed the corredpm
critical values. Therefore, the equations are siaéilly
significant and useful for drawing practical corsians.
The following correlation coefficients were obtaine =
0.8889 and r = 0.8581 for micro and small enteesis
respectively. This indicates strong linear directly Production value of micro and small businessestexer
proportional dependence of personnel costs onitiniee quite a significant impact on gross domestic produc
period from 2009 to 2014. (GDP) of Latvia. To determine the extent of thigant,
the regression and correlation analysis of thetiogiship

Fig. 5. Changes in the number of persons employed (the
QY axis) by micro enterprises, 2005 — 2014. The OX
axis: 1 — 2005; 2 — 2006; ... 10 — 2014.

500000 of thes_e factors was performed using the dataef08B

thsd € of Latvia. The author used statistical data on GIDR the
400000 - " available data on the production value in the
300000 - .//_/ B manufacturing and construction sectors for micral an
= " small enterprises in the period of 2008-2014. The

200000 - & calculations revealed that between the productainesof
/4/ A micro enterprises and GDP there was a positivecdire

100000 +— i linear relationship (Fig. 6).
0 +
0 2 4 6 8 30000000 -
thsd € | GDP
Fig. 4. Changes in personnel costs at micro (A) and small | 20000000 - ‘A",“

(B) enterprises, 2009 — 2014. The OX axis: 1 — 2@09
2010; ... 6 — 2014.

10000000
Due to the financial and economic crisis, the thsd €
number of persons employed in small business deedea 0 4 . _
but in different ways at micro and small enterpgiseor 0 1000000 2000000 3000000

example, from 2005 to 2007, before the crisis,rhmber

of persons employed by small enterprises had bee
increasing. But after 2008 it declined sharply -25y4 %

in 2009. The growth of the number of persons engdoy
by small enterprises has resumed since 2011. Addhee As the coefficient of determinatior’ Rvas 0.9391, the
time, in 2009 the number of persons employed byranic approximation quality was very good (Table 1). Aiséd
enterprises decreased by 4.3 % compared to 2008. di variance showed that the observed actual value o
general, in the period from 2005 to 2014 the nundder Fischer’s criteria significantly exceeded a critivalue.
persons employed by micro enterprises changélthe obtained regression equation is statistically
insignificantly; despite the crisis, it even graliipa significant and can be used for practical conchsid he
increased (Fig. 5). The regression equation wad tse calculated value of the correlation coefficient 09691
estimate the number of persons employed by miciodicated a strong degree of linear relationshipvben
enterprises; the coefficient of determination wami R the GDP and the production value of micro enteestis

= 0.4681 (Table 1). Although the obtained regressiolhe same situation was observed in relation tdrtipact
equation explains only about 47 % of the variafiothe of production value of small enterprises on GDRy(F).
number of persons employed by micro enterprise¥he coefficient of determinationR= 0.9633 indicated
according to Fisher's exact test, the equation igery good approximation quality (Table 1). The
statistically significant: k. > R, and can be used for regression equation was also statistically sigaific
drawing practical conclusions. Thus, the obtainedccording to Fisher's criterion:,& Fit and suitable for
equation reliably enough characterizes the curremtds the analysis. The correlation coefficient r = 0.98&ilso
towards the growing number of persons employed bgdicated a strong degree of linear relationshipwben

rfiig. 6. The relationship between Latvia’s GDP and the
production value of micro enterprises, 2008 — 2014.
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GDP and the production value of small enterpri3ésis, Latvia and the number of persons employed by nécmb
it can be stated that Latvia’'s GDP is closely dateal small enterprises, the author performed the regnessd
with the production of small and micro businessesl, to correlation analysis of the relationship betweeerséh
a large extent, its growth depends on the sucdessall factors in the period of 2005-2014. The increas¢hi

and micro enterprises. total number of persons employed by small busirsesse
was found to be quite significant and inversely
30000000 proportional to the unemployment rate (Fig. 9, €ab).
thsd € |GDP
20000000 /‘ 30 -
%
10000000 = x
thsd € 10 4 \
0 A
0 2000000 4000000 o - i i
0 100000 200000 300000
Fig. 7. The relationship between Latvia’'s GDP and the

production value of small enterprises, 2008 — 2014.  Fig. 9. The relationship between the unemployment rate

The paper presents the study of changes in the mmou@nd the total number of persons employed by mintb a
of interest, which is the ratio of total productiealue of small enterprises, 2005 — 2014.

small businesses to Latvia's GDP in the period @3&- The coefficient of determination®R0.8290 indicated
2014. It was found out that on the eve of the fai@n very good approximation quality. About 83 % of the
crisis of 2008, the share of the total producti@tue of variation in the unemployment rate caused by thengh
small business to GDP was 21.14 %. In 2009, tlaeesh jn the number of persons employed by small busesess
decreased by 3.73%. In subsequent years, it beggBs explained by the obtained regression equaiibe.
increasing. The regression equation obtained aswdtrof gpserved actual value of Fisher's criterion was
calculations ~ showed directly  proportional linearsignificantly greater than its critical value. Cegsently,

relationship (Fig. 8, Table 1). the obtained equation was suitable for analysise Th
correlation coefficient r = - 0.9105 indicated a&osg
degree of linear inverse relationship between ¢vell of
21 % A unemployment and the number of persons employed by
20 2 A small businesses. Thus, the development of small
A business in Latvia will help reduce the unemploymen
19 / rate, increase employment of population and fatdithe
18 return of economic immigrants to Latvia.
17 = T 1
0 5 10 Conclusions

Although a certain number of small businesses dpera
Fig. 8. Changes in the share (%) of production value ofin Latvia, by the number of such enterprises ped010
micro and small enterprises to Latvia's GDP, people Latvia lags behind the leading EU counttigs
2009 - 2014. The OX axis: 2 —2009,...7 - 2014.  almost 3 times. The global financial and economisis
280 6990 indicated of 200_8—2010. exerted a negati.ve impact on small
ofnterprises. Micro enterprises with up to 9 persons
mployed suffered this crisis more successfully thaall
usinesses employing from 10 to 49 people. A nurober
micro enterprises and their turnover during thsisrfell
to a much lesser extent in comparison with small
enterprises. During the crisis, the production gahnd
personnel costs fell in small businesses, but ierani
enterprises these indicators were better. Duriegctisis,

The coefficient of determination
good enough approximation. Approximately 70 %
variation in the share of production value of smal
business to GDP is explained by the obtained egjuati
The observed actual value of Fisher's criterioneexted
the critical value. Therefore, the equation wasaglé for
trend analysis. The correlation coefficient r=0.836
indicated a strong degree of direct linear relaiop
between the amount of interest and time in theopleri :
under examination. Therefore, it can be stated that the number .Of persons emplo_yed by small enterpfedbs
total production value of micro and small businssise more than in micro enterprises. The to'gal ”“”?ber of
about 18-20 % of GDP in Latvia, and its value tetmls P€'SONS employed by small busm_esses In Latviaa as
rise. This indicator is significantly lower than ihe Percentage of total employment in the country, lags

developed EU countries, where the share of t ehind that in the developed countries of the EUnoye
production value of small business accounts for, gl 3 times. The same relationship holds for trees of

average, about 70 % of GDP. produc_uon va}lue of small busmess to Latvia's Gbthis
Sghare is 3 times less than in the developed Europea

countries. Small business development in Latvia and

increase in the number of persons employed by small

In all countries, the development of small busine
helps reduce the unemployment rate. In order t&bésh
the relationship between the level of unemploymiant
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