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The Covid-pandemic forces governments, individuals, and legal entities to transit from
business-as-usual approach to digital, inclusive, innovative, and adaptive management and
producing models. Maintaining the old ways of decision-making became increasingly difficult,
if not impossible. The lack of adequate knowledge, know-how and time deficit increases
the demand for professional advice from peers or individuals and companies specialized
in consulting services in different spheres, including management in general, personnel,
information technologies, security, etc. The global consulting services industry in general and
its most successful representatives, both individuals and firms, seem to prosper in any case,
but the question is whether their consultancy really improves business results and stimulates
economic growth.

The article aims are disclosing the connection between global consulting services and
economic development applying correlation analysis to the size of global consulting services
market and the World Bank’s data on GDP. The paper discloses recent changes in the size of
global consulting services market and world GDP growth.

The size of global consulting services markets constantly grew and the change equaled
44.4 percent in 2011-2020. Financial advisory and operations consultancy were the fastest
growing segments demonstrating the increase of 54.5 and 53.6 percent, respectively. The
global GDP increased by 14.2 during this period reaching $83.8 trillion in 2020 and showing
the peak of $87.6 trillion in 2019. Our calculations have shown that the linear correlation
coefficient of the size of global consulting services market and world GDP is statistically
significant. Therefore, there is a direct and strong connection between consulting services and
economic growth, namely the global GDP.

The increase of the size of global consulting services market by 1 unit ($1 billion) causes
the average increase of the world GDP by 0.139 units ($ trillion). The perspectives of further
investigations embrace the analysis of efficiency of consulting services in key segments of
the global market, namely strategy, operations, human resources, financial advisory, and
technology.

Key words: consulting, consulting companies, consulting services, consulting services indus-
try, economic growth, global GDP.

MMangemis Covid 3mymnye ypsau, Gi3MYHAX Ta OPUAAIHAX OCIO MEPEUTH Bill 3BUYHO-
ro s Oi3Hecy MmiAXony 10 HMU(POBHUX, IHKIFO3WBHUX, IHHOBAIIMHUX Ta aJaliTUBHUX MOJIC-
JIeH yIpaBIiHHS Ta BUPOOHUITBA. 30SpEKCHHS CTapHUX CIIOCO0IB MPUUHATTS PIillIeHb CTa€E Jie-
JlaJTi CKJIQJHIIIAM, a TO i HEeMOXKIIMBUM. BilCyTHICTh HaNe)KHUX 3HAHb, HOY-Xay Ta JIeQiIuT
gacy 30UIbIIy€e MOMUT Ha TPOdeciiHy KOHCYJIbTAIliF0 3 00Ky OJHOJITKIB a00 MPUBATHUX 0CI0
Ta KOMIIaHiH, 10 CIeniani3yloThCsl Ha KOHCAITHHIOBUX TOCIYrax y pi3HHUX cepax, BKIoYa-
I0YM YTIPaBIIHHS 3arajoM, IepcoHal, iHdopMariifHi TexXHoJorii, 6e3meky Tomo. ['mobansHi
KOHCAJITHHTOBI IIOCITyTH TPOMHUCIIOBICTB 3arajioM Ta ii HalyCIiIIHIII MPeICTaBHUKH, K MPH-
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BaTHI oco0u, Tak i GpipMu, 34a€THCS, MPOLBITAIOTH Y Oy/1b-SIKOMY BUIIAJIKY, ajie IIUTaHHS T0-
Jsira€ B TOMY, Y CIIPaBJi IXHI KOHCYJIBTAII] MTOKPAILYIOTh Pe3yIbTaTH Oi3HECY Ta CTUMYJIIO-
FOTh EKOHOMIYHE 3pOCTaHHS.

MeTot0 CcTaTTi € PO3KPUTTS 3B’SI3KY MIXK INTI0OATbHUMH KOHCAJITHHIOBUMH TTOCIYTaMH Ta
€KOHOMIYHUM PO3BHTKOM, 3aCTOCOBYIOUYH KOPEJSLIHHAN aHaji3 10 po3Mipy CBITOBOTO PUH-
Ky KOHCAJITHHTOBHX ITTOCIYT Ta AaHux CeiToBoro 6anky moxo BBII. ¥V crarTi ananmizyrorscs
3MiHH B pO3Mipax CBITOBOTO PHHKY KOHCAJITHHTOBHUX MOCIYT Ta 3pocTaHHs cBiToBoro BBII.

Po3mip CBITOBOrO pPHHKY KOHCAJITHHTOBHX IOCIYI IOCTIHHO 3pOCTaB YIPOMOBK
2011-2020 pp., npu 11pOMY 3a 1ei mepioa 3MiHa ckiana 44,4%. DiHaHCOBI Ta omepariii-
Hi KOHCYJbTamii Oyny HaWOUTBII MIBHAKO3POCTAIOYUMH CETMEHTaMH, MPOAEMOHCTPYBABIIH
3pocTaHHs BiAMOBiAHO Ha 54,5 Ta 53,6%. CsiToBuit BBII 3a neit nepiox 3pic Ha 14,2%, mo-
carayBmu 83,8 TpnH noa. CIIA y 2020 p. Ta mpoaeMOHCTPYBABIIN HAWBUIINN MMOKa3HUK Y
87,6 Tpinu noi. CILIA y 2019 p. Hammi po3paxyHku mokasaiu, o KoedimieHT TiHiitHOT Kope-
TSIl po3Mipy CBITOBOTO PHHKY KOHCAJITHHIOBUX MOcyr Ta cBitoBoro BBII € crarnctnano
3HagymmM. OTXe, iCHY€ IPSIMAH 1 MIITHAH 3B’ 30K MK KOHCAJITHHT OBUMH TIOCITyTaMH Ta €KO-
HOMIYHHUM 3pPOCTaHHSM, a came cBiToBuM BBIT.

30UIbIIEHHS PO3MIPY CBITOBOTO PHUHKY KOHCAJITHHTOBHX IOCIYr Ha OAWHHIIO
(1 mipn nmon. CIIA) cnpuumbsie cepenHe 30inbmienHs cBitoBoro BBII ma 0,139 oxmaumi
(tpmH mom. CHIA). IlepcnekTHBH MOJANBIIAX TOCTIKEHD OXOILTIOIOTH aHalli3 e()eKTHBHOCTI
KOHCAJITHHTOBHX TOCIYT Y KIIFOYOBHX CEIMEHTaX CBITOBOTO PHHKY, a caMe CTpaTerisix, ore-
parlisx, JTOACEKUX pecypcax, (PiHAHCOBUX KOHCYJIBTAISIX 1 TEXHOJIOTISX.

Knrouosi cnosa: koncarmune, KOHCATMUH208] KOMNAHIL, KOHCANMUH2O08] NOCLY2U, 2a1Y3b KOH-
CAnMuUH208UX NOCye, eKOHOMIUuHe 3pocmants, cgimoguil BBII.

Introduction. The Covid-pandemic forces governments, individuals, and
legal entities to transit from business-as-usual approach to digital, inclusive,
innovative, and adaptive management and producing models. Maintaining the
old ways of decision-making became increasingly difficult, if not impossible. The
lack of adequate knowledge, know-how and time deficit increases the demand
for professional advice from peers or individuals and companies specialized
in consulting services in different spheres, including management in general,
personnel, information technologies, security, etc. The global consulting services
industry in general and its most successful representatives, both individuals and
firms, seem to prosper in any case, but the question is whether their consultancy
really improves business results and stimulates economic growth.

Analysis of recent achievements and publications. The economic
literature focuses mainly on factors influencing decision-making and consultancy
efficiency. For instance, Poorani and Thiyagarajan [1] assert that e-consulting
minimizes problems and improves the value creation in business. O. Ploetner [2]
pinpointed challenges for goods-producing companies entering business
management consulting markets. The seminal work of Basil, Yen and Tang [3]
laid the foundations for setting criteria and evaluating potential IT consulting
companies.

Chrisman [4] argues that successful consulting services depend on the right
combination of consultants (experts in certain spheres), clients (understanding
their real needs), and ventures (types of business). Klarner, Sarsted, Hoeck, and
Ringle [5] demonstrate that client communication and team adaptability are the
key factors explaining the interplay between management consulting teams’
competences and their performance.
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In contrast to the extensive body of literature on female and gender studies,
Chrisman, Carsrud, de Castro, and Herron [6] found little evidence of efficiency of
special attitude or special business programs for females, including consultancy.
Thus, the authors recommended to concentrate on behavioral and strategic factors
rather than personal features of entrepreneurs while providing consulting services.

Wright, Sturdy, and Wylie [ 7] observe that there is a strong connection between
management innovation and standardization introduced by business consultants.
Wenhong and Liberatore [8] stress the importance of coordinating efforts between
clients and IT consultants, in other words, client project success and achievement
of IT consultant goals are interconnected. In turn, Sieweke, Birkner, and Mohe [9]
propose to form a service triad consisting of purchasing professionals, managers,
and consultants to guarantee the efficiency of consulting services. Maclagan [10]
declares that ethical business consultants should be competent, not to misrepresent
their capabilities, and consider conflicts of interests within companies.

Despite apriori implication that consulting services result in positive changes
in business performance and economic growth, it is high time to cast doubt on
their real efficiency.

The research purpose and relevance. The article aims are disclosing
the connection between global consulting services and economic development
applying correlation analysis to the size of global consulting services market and
the World Bank’s data on GDP. The paper discloses recent changes in the size of
global consulting services market and world GDP growth.

Statement of the primary research material. Table 1 shows that the size
of global consulting services market constantly grew and the change equaled 44.4
percent in 2011-2020. Financial advisory and operations consultancy were the
fastest growing segments demonstrating the increase of 54.5 and 53.6 percent,
respectively.

Table 1
Size of global consulting services market by segments in 2011-2020, $ billion

Period Strategy | Operations RI(;I;::?CHGS ilgjggf; Technology Total
2011 26 56 25 55 43 205
2012 27 59 26 58 44 214
2013 27 61 27 61 45 221
2014 28 64 28 64 46 230
2015 29 67 30 67 47 240
2016 31 71 31 70 48 251
2017 32 75 32 74 49 262
2018 33 78 34 77 50 272
2019 34 82 36 81 52 285
2020 35 86 37 85 53 296

Change, % 34.6 53.6 48.0 54.5 233 44.4

Source: own calculations and compilation based on [11].
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Table 2 presents data on the world GDP changes in 2011-2019. We can see
that the global GDP increased by 14.2 during this period reaching $83.8 trillion in

2019 and showing the peak of $87.6 trillion in 2019.

Table 2
Global GDP, $ trillion
Period Strategy
2011 73.4
2012 74.8
2013 77.0
2014 79.1
2015 74.8
2016 76.0
2017 80.7
2018 85.7
2019 87.6
2020 83.8
Change, % 14.2

Source: own calculations and compilation based on [12].

We apply the linear pairwise regression analysis to determine the type and
strength of connection between the global consulting services and GDP growth.

Table 3 contains data for calculating the regression parameters.

Table 3
Data for calculating the regression parameters
X (consulting) y (GDP) x? y? x*y
205 73.4 42025 5387.56 15047
214 74.8 45796 5595.04 16007.2
221 77 48841 5929 17017
230 79.1 52900 6256.81 18193
240 74.8 57600 5595.04 17952
251 76 63001 5776 19076
262 80.7 68644 6512.49 211434
272 85.7 73984 7344.49 23310.4
285 87.6 81225 7673.76 24966
296 83.8 87616 7022.44 24804.8
2476 792.9 621632 63092.63 197516.8

Source: own calculations.
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We receive the following parameters of the regression:
Sample averages:

7 =% 2 _ 2476
y =22 122 _ 7999,
n 10

7 = ¥ oxiw _ 1975168 _ 19751.68.
10

n

Sample variances:

S2(x) = E:f — =2 24767 = 85744

63092.63

Sy =2 7 = — 79292 = 22.36.

Standard deviation:

S(x) = /S2(x) =/857.44 = 29.282;

S(y) = /S2(y) =/22.36 = 4.729.

Regression coefficients a and b:

x X xX KV 19751.68 — 247.6 % 79.29
p=22EEF =0.1393;

s2(x) 857.44

=y—bXx=7929-0.1393 X 2476 = 44.7893.

The next step is to calculate the linear pairwise correlation coefficient:

S(x) 29.282
Ty = b Xﬁ= 0.139 x 1729
Thus, the connection between attribute y (global GDP) and factor x (size of
global consulting services market) is direct and strong.
We put forward the following hypotheses:
Hj: 1 =0, there is no linear relationship between variables;
H:r, # 0, there is a linear relationship between variables.
Our calculations of the observed error give us the following value:

Jn=2 8
« Y22 _jaeax— Y8 _ 4a

Lobserved = Tx -
prerved T Y T 113 1-0.8632

Considering the degree of freedom k = n — 2 = § and the level of significance
a = 0.05, the critical point value according to the Student distribution is:

= 0.863.
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[0
E) = .10 (8.0;0.025) = 2.752

then the correlation coefficient is statistically significant.

tr:riﬁf:a! (?’E —m-— 1;

As |t

>
0bserved| tcritical’

The elasticity coefficient is:

9, (x) 247.6
y
OR 0.139X 70.29 0.435.

As the elasticity coefficient is less than 1, it means that the 1 percent change
of x (the size of global consulting services market) causes the change of y (world
GDP) that is less than 1 percent, in other words, the impact of x on y is not essential.

We estimate the quality of the regression equation using the absolute
approximation error:

E=bX

A= 2 Yk Ve g0, - 9225 1009 = 2.5%
n 10
The calculated values deviate from the actual ones by 2.5%. Since the error
is less than 7%, then this equation can be used as a regression.
The determination coefficient (R?) equals to 0.7446, in other words, changes
in X cause changes in y in 74.46% of cases.

R? =0.863% = 0.7446.

The remaining 25.54% change in y is explained by factors not considered in
the model (as well as specification errors).

We develop Table 4 as a calculation table to assess the quality of the regression
parameters.

Table 4
Calculation table to assess the quality of the regression parameters
x (consulting) |y (GDP) y(x) VY2 | Gy | Iy —y®ly

205 73.4 73.354 34.692 0.00211 0.000625
214 74.8 74.608 20.16 0.0368 0.00256
221 77 75.584 5.244 2.006 0.0184
230 79.1 76.838 0.0361 5.118 0.0286
240 74.8 78.231 20.16 11.772 0.0459
251 76 79.764 10.824 14.166 0.0495
262 80.7 81.297 1.988 0.356 0.00739
272 85.7 82.69 41.088 9.061 0.0351
285 87.6 84.501 69.056 9.602 0.0354
296 83.8 86.034 20.34 4.991 0.0267
2476 792.9 792.9 223.589 57.111 0.25

Source: own calculations

An unbiased estimate of the variance of disturbances is:
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52 T _s7aii_g 439

n-m-—1

S?=7.139 is the unexplained variance or variance of the regression error
(a measure of the spread of the dependent variable around the regression
line).

S =2.67 is the standard error of the estimate.

§=+/52=4+7.139=12.67.

The regression standard error is the measure of the dispersion of observational
data from the modeled values. The lower the value of the standard error of the
regression, the higher the quality of the model.

S, is the standard deviation of the random variable a.

Va2 +ez1632
ns(x) 10 x 29.282

S, =5X% =7.194.

S, is the standard deviation of the random variable b.

S, =— 287 _— 0.0289.

© Wns(x) J10xz9.282

Using the least squares method, we have obtained only estimates of the
parameters of the regression equation that are features of a particular statistical
observation (a particular set of x and y values).

To assess the statistical significance of the regression and correlation
coefficients, we apply the Student’s t-test and the confidence intervals for each
of the calculated indicators. The hypothesis H states the random nature of the
indicators, i.e., their insignificant difference from zero.

To check if the parameters are meaningful, i.e., whether they differ
significantly from zero for the general population use statistical hypothesis testing
methods.

We verify hypothesis H about the equality of individual regression
coefficients to zero (with the alternative H, that they are not equal to zero) at the
significance level a = 0.05.

H,: b =0, that is, there is no linear relationship between the variables x and y
in the general population;

H,: b # 0, that is, there is a linear relationship between the variables x and y
in the general population.

If the main hypothesis turns out to be wrong, we accept the alternative one.

We apply the Student’s t-test to verify this hypothesis.

If the actual value of the t-criterion is less than the tabular one (in absolute
value), then there is no reason to reject the main hypothesis, i.e., parameter or
statistical characteristic in the general population does not differ significantly from
zero at the significance level a.
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£, =—= = 4.83.

Since 4.83> 2.752 the statistical significance of the regression coefficient b is
confirmed (we reject the hypothesis that this coefficient equals to zero).

ta=— =" =623

a5 7194

Since 6.23> 2.752 the statistical significance of the regression
coefficient a is confirmed (we reject the hypothesis that this coefficient equals
to zero).

The confidence intervals of the regression coefficients with a reliability of
95% will be as follows:

(b o tc1ritical X Sb’ b + tcritical
% 0.0289) = (0.0599; 0.219)

(a o tcritical . Sa; a+ tcritical
% 7.194) = (24.991; 64.588)

We assume that the value of b will be within (0.0599; 0.219) and the value of
a will be within (24.991; 64.588) with the probability of 95%.

We apply the Fisher’s F-test to check the significance of the regression
model.

If the calculated value with k, = (m) and k, = (n —m — 1) degrees of freedom
is greater than the tabular value for a given significance level, then the model is
considered significant.

x Sb) = (0.14 — 2.752 x 0.0289; 0.14 + 2.752 x

X S)=(44.789 — 2.752 x 7.194; 44.7189 + 2.752 x

R? n-m-1 0.7446 10-1-1
F= X =

1-RZ m  1-0.7446 1

= 23.32.

The tabular value of the F-criterion with degrees of freedomk =1 and k, = 8,

F... = 5.32. Since the actual value F > F . the coefficient of determination is

statistically significant (the determined estimate of the regression equation is
statistically reliable).

We apply the variance decomposition theorem to determine the quality of the
regression model. The total variance of the effective indicator can be decomposed
into two components — explained and unexplained by the variance regression
equation ones.

We determine the variance of the dependent variable (Table 5):
20~ Vaverage) = 20X = Vo) T2 = y(X))

Where:

2y, — yaverage)z— total sum of squares of deviations;

D (y(x)— yavemge)2 — sum of squares of deviations due to the regression

(“explained” or “factorial”);
>(y — y(x))* — residual sum of squares of deviations.
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Table 5
The variance decomposition
Source of variation Sum of Number of degrees | Dispersion per 1 degree | F-criterion
squares of freedom of freedom
Model (explained) 166.478 1 166.478 23.32
Residual 57.11 8 7.14 1
General 223.59 1-10 — —

Source: own calculations.

Table 6 contains the general indicators of the quality of our regression.

Table 6
Indicators of the quality of the regression
Indicator Value
Determination coefficient 166.478
Average elasticity coefficient 57.11
Average approximation error 223.59

Source: own calculations.

Conclusions

Our calculations have shown that the linear correlation coefficient of the size
of global consulting services market and world GDP is statistically significant.
Therefore, there is a direct and strong connection between consulting services and
economic growth in terms of the world GDP. The increase of the size of global
consulting services market by 1 unit ($1 billion) causes the average increase of the
world GDP by 0.139 units ($ trillion). The perspectives of further investigations
embrace the analysis of efficiency of consulting services in key segments of the
global market, namely strategy, operations, human resources, financial advisory,
and technology.
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The Covid-pandemic forces governments, individuals, and legal entities to transit from
business-as-usual approach to digital, inclusive, innovative, and adaptive management and
producing models. Maintaining the old ways of decision-making became increasingly difficult,
if not impossible. The lack of adequate knowledge, know-how and time deficit increases
the demand for professional advice from peers or individuals and companies specialized
in consulting services in different spheres, including management in general, personnel,
information technologies, security, etc. The global consulting services industry in general and
its most successful representatives, both individuals and firms, seem to prosper in any case,
but the question is whether their consultancy really improves business results and stimulates
economic growth.

The article aims are disclosing the connection between global consulting services and
economic development applying correlation analysis to the size of global consulting services
market and the World Bank’s data on GDP. The paper discloses recent changes in the size of
global consulting services market and world GDP growth.

The size of global consulting services markets constantly grew and the change equaled
44 .4 percent in 2011-2020. Financial advisory and operations consultancy were the fastest
growing segments demonstrating the increase of 54.5 and 53.6 percent, respectively. The
global GDP increased by 14.2 during this period reaching $83.8 trillion in 2020 and showing
the peak of $87.6 trillion in 2019. Our calculations have shown that the linear correlation
coefficient of the size of global consulting services market and world GDP is statistically
significant. Therefore, there is a direct and strong connection between consulting services and
economic growth, namely the global GDP.

The increase of the size of global consulting services market by 1 unit ($1 billion) causes
the average increase of the world GDP by 0.139 units ($ trillion). The perspectives of further
investigations embrace the analysis of efficiency of consulting services in key segments of
the global market, namely strategy, operations, human resources, financial advisory, and
technology.
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