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Abstract: Knowledge consulting services are one of the fastest growing fields in the knowledge
service industry since the 2010s and have been emerging as a core area of the knowledge economy.
Accordingly, consulting services are actively sought and provided in various fields, including business
strategy and management, accounting, and ICT, and global consulting firms have experienced rapid
growth. However, previous research evaluating the performance or service quality of knowledge
consulting services is relatively scarce. In particular, there are barely any studies that apply the data
envelopment analysis (DEA) model to measure the relative operating efficiencies of consulting firms
in the global consulting service field. This study measured the operating efficiency of 27 global
consulting firms using DEA. As global consulting firms are managed differently depending on the
characteristics of the country in which they operate, the 27 global consulting firms were classified into
three groups by region (USA, Europe, Asia) to measure their meta-efficiency (ME), group efficiency
(GE), and technology gap ratio (TGR) and identify the causes of inefficiency at global consulting firms.
The contextual variables within consulting firms that affect efficiency were analyzed using Tobit
regression. Based on the analysis results, this study suggests strategies for enhancing the operating
efficiency and realizing sustainable growth in global consulting firms.

Keywords: consulting service; metafrontier; technology gap ratio; Tobit regression

1. Introduction

Deepening globalization, revolutions in information and communication technologies
and the advancement of the service industry, and higher income levels of consumers
resulting in the sophistication and diversification of demand in the 21st century have all led
to the arrival of knowledge-based economies. Unlike past economies, which were centered
on labor and capital for creating added value, information and knowledge form the core
of competitiveness in a knowledge-based economy. In this sense, consulting services,
which use a relatively higher input of knowledge to augment existing industrial expertise
and provide innovative and new knowledge and information to various firms, have been
recognized as a “knowledge-intensive business service (KIBS)” among the many businesses
and services that have gained greater attention with the emergence of knowledge-based
economies (OECD, 2007).

The demand for business consulting services across various fields—customer experi-
ence, M&A and divestitures, change management, performance improvement practices,
and sustainability—has been rising over the recent years as firms seek to strengthen their
global competitiveness and maximize corporate value amid rapid changes in the business
environment. Along with the continuous growth of global companies, firms that provide
consulting services have also undergone enormous changes both in quantity and quality.
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As of 2020, the size of the global consulting market has reached approximately 132 billion
USD, and the number of business consultants in the US has grown to about 734,000 persons
(www.statista.com, accessed on 25 April 2021).

On the other hand, despite the rapid growth of consulting services, relatively few
studies have been conducted on consulting service firms. As a principle, most consulting
firms keep the information on their internal finances, personnel, and consulting projects
confidential. This is mainly because their major customers are firms that have requested
consulting services, who usually require the contents of the services they are provided to
be kept strictly confidential since those services deal with internal company information.
Therefore, little information on consulting firms and their corporate clients, who are
respectively the providers and subjects of consulting services, is publicly disclosed. Even
in the case of well-known and well-reputed consulting firms, such as McKinsey & Company
and Bain & Company, little is known about their clients and projects [1].

This lack of information has created a gap in the analysis of the services provided
by consulting firms or the competitiveness of individual consulting firms. For consulting
firms to strengthen their core competencies and operate successfully in the fast-growing
consulting market, it is necessary to measure and analyze their relative service operating
efficiencies [2]. In this regard, a data envelopment analysis (DEA) on the efficiencies and
performances of consulting firms is essential for understanding the market positions of
consulting firms and enabling the firms to realize more efficient operation by comparing
their current competitiveness and performance. Existing studies have mainly dealt with
the factors affecting consulting service quality or client satisfaction [3–8], and few have
attempted to analyze the competitiveness or relative efficiencies of multiple consulting
firms. Therefore, assuming that the evaluation of consulting firms’ relative efficiencies
could improve the efficiency of individual consulting firms and contribute to maintaining
the sustainable growth of the consulting market as a whole, this study measured the
relative efficiencies of 27 global consulting firms that provided consulting services as of
2020. This analysis is expected to provide knowledge service businesses with guidelines on
more efficiently allocating and coordinating internal resources, and help them to establish
operation plans and achieve long-term strategic goals [9,10].

Consulting firms are technically homogenous in that they all provide professional
knowledge services, such as advising and suggesting solutions on business strategy, man-
agement, IT, human resources, accounting, etc. Nonetheless, the geographical differences
in their service operations create heterogeneity in their production technologies, such as
the methods of operation or the levels of consulting service technology [9,11,12]. For ex-
ample, ‘ghSMART’ in the US and ‘YCP Solidiance’ in Asia both provide consulting services
to clients in their regions, but their service operation strategies or levels of organization
vary due to geographical differences. In particular, the political, legal, social, commercial,
and linguistic characteristics of the countries in which consulting firms operate lead to
differences in consultation processes and the way consulting projects are organized. Due
to this characteristic of consulting services (i.e., technically homogeneous as a service type
but heterogeneous in terms of regional operation policies), setting the 27 global consulting
firms as decision making units (DMUs) of a single population in the DEA could likely
lead to inaccuracies and analytical errors [13,14]. Classifying the firms into different DMU
groups based on their operational characteristics could not only provide more accurate
benchmarking information but also suggest better strategies for efficiently allocating and
managing the firms’ resources.

Accordingly, this study broadly classified the 27 consulting firms into groups by
region as follows, based on considerations of geographical specificities and regional dif-
ferences in consulting service operations: Asia-Pacific (McKinsey & Company_Asia-Pacific,
Bain & Company_Asia, Oliver Wyman_Asia-Pacific, Alvarez & Marsal_Asia, Kearney_Asia-
Pacific, Roland Berger_Asia, YCP Solidiance, Arthur D. Little_Asia); Europe (McKinsey &
Company_Europe, Bain & Company_Europe, Oliver Wyman_Europe, Alvarez & Marsal_Europe,
Kearney_Europe, Roland Berger_Europe, OC&C Strategy Consultants_Europe, Strategy & PwC
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network_Europe, Whiteshield Partners EMEA); and USA (McKinsey & Company_USA, Bain &
Company_USA, The Keystone Group, The Bridgespan Group, Boston Consulting Group, Putnam
Associates, ClearView Healthcare Partners, ghSMART, Insight Sourcing Group, OC&C Strategy
Consultants_USA). Based on this classification, a metafrontier DEA was performed to en-
able comparison between the efficiencies of groups operating under different technical
conditions. Metafrontier DEA allows the analysis of individual group frontiers and the
metafrontiers enveloping these group frontiers [2,15,16] as well as the technology gap
ratio (TGR), which is the difference between the group frontier and metafrontier of each
DMU [17,18]. Furthermore, the Kruskal–Wallis test was also performed based on the
metafrontier analysis results to examine the differences in the efficiencies of the different
DMU groups. Additionally, this study employed a two-stage DEA model using Tobit
regression to identify the contextual factors within the consulting environment affecting
the efficiency of global consulting firms, which are key to improving the firms’ operating
efficiencies, and to suggest appropriate strategies.

The research questions dealt by this study are as follows.
(RQ 1) What are the main reasons for the observed inefficiencies (e.g., pure technical

inefficiency or scale inefficiency) in global consulting firms?
(RQ 2) Are there any differences among the efficiencies of global consulting firms?
(RQ 3) What are the internal determinants affecting the operating efficiencies of global

consulting firms?
The practical implications of this study’s metafrontier DEA results could be summa-

rized as follows.

• This study is the first to attempt to measure the efficiencies of global consulting
firms. Unlike most previous studies on consulting firms that have examined the
quality of consulting services, this study measured the meta-efficiency (ME) of global
consulting firms.

• The meta-efficiency (ME), group efficiency (GE), and technology gap ratio (TGR) were
analyzed by classifying the global consulting firms into regional groups (USA, Europe,
and Asia-Pacific) that reflect their varied operational methods due to geographic
specificities. Notably, the USA group showed higher efficiency than the other groups,
but many of the firms in the USA group were located in the DRS area, pointing to the
necessity to reduce their sizes to improve efficiency.

• The Tobit regression analysis to identify the firms’ internal environmental factors
affecting the ME of global consulting firms revealed the negative impact of firms’
leadership on ME. On the other hand, promotion policies were found to have a
positive effect on ME. Therefore, global consulting firms need to manage their internal
resources strategically to improve their efficiency.

The remainder of this paper is structured as follows. A literature review on business
consulting services is presented in Section 2. Section 3 explains the research methodology,
and Section 4 lays out the research model and empirical data used in this study. Section 5
presents the empirical metafrontier DEA results and compares the efficiencies of the global
consulting firms by region to identify the causes and degrees of inefficiency and suggest
guidelines for improvement. Section 6 investigates the contextual/environmental variables
affecting ME. Lastly, Section 7 discusses the findings and presents the study’s conclusions,
limitations, and research opportunities.

2. Literature Review on Company Efficiency

Consulting services refer to the consultations on business management provided by
consulting firms to other client firms in various industries. Consulting firms analyze and
diagnose ways to improve the corporate client’s situation by having experts in business
management find solutions to the client’s management problems and support its overall
operation from a multifaceted and objective perspective based on professional knowledge
and expertise. As such, consulting firms provide a type of professional knowledge service
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involving the analysis of successful cases in various industries and the application of best
business practices.

Generally, a consulting firm uses the diverse human and material resources within
the firm to carry out successful consulting projects and seeks to improve the quality of its
consulting services with the goal to increase client satisfaction and project performance.
There has been some research conducted on client satisfaction with consulting firms’ service
quality and service performance [3,19–22]. For example, Momparler et al. [3] analyzed
the relationship between consulting fee, consulting service quality attributes, and client
satisfaction and argued that consulting firms need to build service practices that meet
the expectations and preferences of their clients and make efforts to improve customer
satisfaction and efficiency. Aldhizer et al. [19] examined the determinants of consulting
service quality in relation to accounting and nonaccounting service providers using the
SERVQUAL model. Soriano [20] measured consulting service quality, including project cost,
project knowledge, and consultant evaluation, among Spanish companies and investigated
the effect of consulting service quality on client satisfaction.

These prior studies are meaningful in that they provide measures to determine the
quality of intangible services and analyze client satisfaction in the field of consulting. How-
ever, due to the non-disclosure agreements between consulting firms and their clients and
the resultant lack of information, the research on consulting services has not been extended
further. The novelty of our research lies in the measurement and analysis of consulting
firms’ efficiencies using objective data from public indices and quantitative indicators based
on existing literature. This study also has practical value in that it derives operational
variables affecting efficiency and suggests strategic ways to utilize those variables. Human
resources in the knowledge service industry generally play a critical role in the generation
and accumulation of knowledge [23] and have a positive effect on service quality and
customer satisfaction [24]. In managing personnel, compensation affects the quality of
service provided by employees and serves as a tool for enhancing employee behavior and
increasing organizational efficiency [25]. Incentives are designed to increase employee
productivity through motivation [26], and performance-based employee compensation
plans not only increase organizational productivity but also motivate employees to contin-
uously improve their productivity [27,28]. In this way, compensation affects employee and
organizational productivity, which are directly related to organizational performance. In
other words, compensating employees, who are a vital component of knowledge consulting
services, influences the firm’s productivity, which ultimately affects its performance.

Most consulting services are project-based, and consulting firms assign teams to
these non-standardized projects [29]. The teams assigned to a project are part of the
consulting firm, and the relationships among team members affect their satisfaction with
the firm [30,31]. Communication, mutual support, and solidarity among team members
are also associated with the quality of teamwork, and in turn, the quality of teamwork has
a statistically significant effect on project performance [32]. Moreover, it has been reported
that team characteristics significantly impact customer satisfaction and that good teamwork
with supervisors increases profits and improves organizational performance, resulting
in a competitive advantage [32,33]. On the other hand, supervisors’ ability to empathize
motivates team members to make more effort and cooperate with each other, leading
to a high correlation with continuous commitment and work performance, while team
members’ commitment positively affects teamwork quality and team performance [34,35].
The individual abilities of team members are important, but so is improving teamwork
quality by building a smooth relationship between the team leader and members as this
can help the team project become successful in improving the organizational performance,
including profitability, competitive advantage, and client satisfaction.

All consulting projects involve new external tasks at various levels, and clients ex-
pect customized solutions to their problems [29]. However, many consulting firms try
to accumulate knowledge and create standardized solutions that could be provided to
their clients. The internal tasks of consulting firms include differentiating their services,
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designing organizational structures for each situation, and managing client-tailored knowl-
edge services [36]. Among these, managing knowledge services, which includes balancing
internal and external knowledge exchange, is a critical task [37]. Consulting firms share
and utilize the knowledge accumulated within the firm to carry out consulting projects
successfully and to create new knowledge that could be sold or provided to clients. Thus, it
is crucial for consulting firms to implement effective strategies for knowledge and internal
task management.

3. Research Methodology: Metafrontier DEA Model

Conventionally, it is assumed that the DMUs of DEA models belong to a homogenous
group, share the same production technology, and face single piecewise linear surfaces [38].
In reality, the DMUs may have different environmental characteristics (e.g., use different
production technologies) or even belong to heterogeneous groups [10]. For example,
consulting firms, who are the target of analysis in this study, may be heterogeneous
depending on the unique characteristics of the group to which they belong.

The metafrontier DEA model was introduced by O’Donnell et al. [10], Battese et al. [39]
and Battese and Rao [2] to resolve the potential bias arising from heterogeneous DMUs
when measuring efficiency. The metafrontier technique assesses heterogeneous frontiers for
relatively homogenous subgroups to estimate the technology gaps between the subgroups
and their efficiency levels, as shown in Figure 1 [10,40]. The metafrontier (T∗) is obtained by
enveloping the group-specific frontier (e.g., T1 and T2) estimated through another frontier,
which is referred to as meta-technology. Metafrontier DEA has been utilized to measure
operating efficiency in various industries [9,14,18,41–43].
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Figure 1. Basic framework of metafrontier DEA.

To explain metafrontier DEA using consulting firms as an example, suppose that there
are J number of consulting firms (j = 1, · · · , J) and that each of these firms use inputs
xsj (s = 1, · · · , S) to produce outputs ymj (m = 1, · · · , M). Reflecting the heterogeneity
of consulting firms, the consulting firms can be divided into K groups based on the
operating technologies they employ, which could be expressed as Tk(k = 1, · · · , K). The
sample size of the Kth group is Jk and is subject to ∑K

k=1 Jk = J.
To formulate the linear programming problem for DEA, we must include non-negative

intensity variables λj and µj for the group frontier and metafrontier technologies. These
variables represent the extent to which consulting firms perform as a reference set, which
means achieving best practices and efficiency for the particular DMU under evaluation, as
shown in Equations (1) and (2) [40]. The production technology of the Kth group frontier
can be defined as follows:
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Tk =

(x, y) : ∑
j∈Jk

λjymj ≥ ym, ∑
j∈Jk

λjxsj ≥ xs, λj ≥ 0, m = 1, · · ·M, s = 1, · · · , S, j = 1, · · · , Jk

 (1)

The output-oriented model for estimating the GE of consulting firm i of the Kth group,
θG

i , can be calculated based on the Kth group frontier technology by solving the following
fractional program: {

DG
i (xs, ym)

}−1
= maxθG

i

s.t. ∑
j∈Jk

λj · ymj ≥ θG
i · ymi, m = 1, · · · , M

∑
j∈Jk

λj · xsj ≤ xsi, s = 1, · · · , S

λj ≥ 0, j = 1, · · · , Jk

(2)

The objective function of this optimization problem requires the maximization of the
output improvement potential θG

i across all outputs. If θG
i = 1, then consulting firm i

operates on the Kth group frontier (Tk). If θG
i > 1, then the reciprocal 1/θG

i is bounded by
an interval of 0–1, and consulting firm i operates inside the Kth group frontier, indicating
that consulting firm i is inefficient in its group. For example, θG

i = 0.7 represents 70% of
the maximum output that could be produced by a consulting firm i using the input vector,
xs, and group-k technology.

Meanwhile, we need to ensure that the metatechnology, T∗, satisfies all the necessary
technology axioms. If the metatechnology is defined using a finite number of groups, and if
all the group technologies satisfy all the technology axioms, then it is easy to prove that T∗

also satisfies all the production axioms except the convexity axiom [44]. A metatechnology
constructs a single production set from the observations throughout the whole set of
observations across all groups. Hence, the metatechnology can be defined as follows:

T∗ = Convex Hull
{

T1 ∪ · · · ∪ TK}
=

{
(x, y) :

K
∑

k=1
∑

j∈Jk
µk

j · ymj ≥ ym,
K
∑

k=1
∑

j∈Jk
µk

j · xsj ≥ xs, µk
j ≥ 0, m = 1, · · ·M, s

= 1, · · · , S, k = 1, · · · , K, j = 1, · · · , Jk
} (3)

Based on the concept of the metafrontier, the model for estimating the ME of consulting
firm i, θM

i , can be expressed as follows:

{D∗(xs, ym)}−1 = maxθM
i

s.t.
K
∑

k=1
∑

j∈Jk
µk

j · ymj ≥ θM
i · ymi, m = 1, · · · , M

K
∑

k=1
∑

j∈Jk
µk

j · xsj ≤ xsi, s = 1, · · · , S

µk
j ≥ 0, k = 1, · · · , K, j = 1, · · · , J

(4)

In Equations (2) and (4), θG
i and θM

i indicate the specific technologies of the group
frontier and meta-frontier, respectively, as the benchmarks for comparison [40]. If θM

i = 1,
then consulting firm i operates on the metafrontier. If θM

i > 1, then consulting firm i
operates inside the metafrontier and is inefficient in its frontier. For instance, θM

i = 0.6
indicates that the output vector, ym, is 60% of the maximum output that could be produced
by consulting firm i using the vector xs.

θG∗
i and θM∗

i denote the optimal objective values of GE and ME, respectively. It is also
possible to measure the distance between a group-specific frontier and the metafrontier
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by looking at the relationship between the output distance functions with respect to the
metafrontier and group frontiers [10,39]. The TGR of consulting firm i is obtained by
dividing the efficiency score obtained under the metafrontier, θM∗

i , by the efficiency score
obtained under the group frontier, θG∗

i , as follows:

TGRi =
θM∗

i
θG∗

i
(5)

The metafrontier envelopes the group-K frontiers; therefore, TGRi ≤ 1. As this is
simply the ratio of metafrontier technical efficiency to Kth group technical efficiency, an
increase (decrease) in the TGR implies a decrease (increase) in the gap between the Kth
group frontier and the metafrontier. Thus, technical efficiency measured with respect to
the metafrontier can be decomposed into the product of technical efficiency under the Kth
group frontier, which represents the existing state of knowledge and economic environment
characterizing group-K, and the TGR, which is the distance between the Kth group frontier
and the metafrontier. Therefore, as noted by O’Donnell et al. [10], the decomposition of ME
into GE and TGR can be expressed as follows:

θM∗
i = TGRi × θG∗

i (6)

4. Research Model and Data

This study measured the operating efficiencies of consulting firms providing business
consulting services and provided benchmarks for individual consulting firms. A total of
27 global consulting companies that provide consulting services in the USA, Europe, and
Asia-Pacific regions were set as the DMUs for the metafrontier DEA. The research model of
this study is presented in Figure 2.
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One of the core strategic resources in consulting services is the consultants’ knowledge
capacity and competence. Consultants’ ability to provide suitable consultation could
effectively enhance the competitiveness of the consulting firm as the factor exerting the
largest influence on the firm’s productivity and performance. Therefore, it is crucial for
consulting firms to secure highly qualified consultants, and a primary method to ensure this
is through compensation. Consulting firms attract excellent consultants through various
compensation systems consisting of base salary, performance bonuses, housing allowance,
relocation packages, retirement benefits, and special bonuses. Therefore, the various types
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of compensation for consultants were used as input variables for measuring the efficiency
of consulting firms [25–27,45].

As mentioned earlier, consulting services are requested and provided on a project-
by-project basis, and each project brings new challenges [29]. Consulting projects consist
of various levels of tasks, such as competition analysis, service differentiation, strategic
thinking, and new organizational design [36,37], thus the firm’s capability to handle these
various tasks determines the success of the consulting project and the consulting firm’s
productivity and profitability. Thus, the level of challenge was a very important input
variable for measuring the performance and achievements of consulting firms. Another
input variable was relationships with supervisors, which is a necessary component for
efficient work performance. This is particularly true for consulting firms whose services
are project-based, which makes trust and cooperation among the various members within
the project team extremely important for high work efficiency [10,18,30–35]. For consulting
projects to be successful, it is paramount that the project team members have empathy, the
ability to work as a team, commitment, and communication skills.

Most selective consulting firms and overall business outlook were set as the output
variables. Most selective consulting firms measures the number of projects or clients
acquired by the consulting firm, the firm’s reputation, and the market share the firm
occupies in the industry, and overall business outlook refers to the sales revenue and
operating profit of the consulting firm.

• (I1) Compensation (COM): Base salary, performance bonuses, housing allowance,
relocation package, retirement benefits, special bonuses

• (I2) Level of Challenge (LV): Competition analysis, service differentiation, strategic
thinking, new organizational design, knowledge-sharing

• (I3) Relationships with Supervisors (RS): Empathy, teamwork, commitment, commu-
nication skills

• (O1) Most Selective Consulting Firms (MC): Number of projects, number of clients,
reputation, and market share

• (O2) Overall Business Outlook (OB): Sales revenue, operating profit

Additionally, this study performed a Tobit regression analysis to measure the contex-
tual/environmental variables within consulting firms that affect the meta-efficiency (ME).
The internal contextual attributes set in this study were firm leadership, promotion policies,
formal training, and informal training & mentorship.

The data for the input/output variables and the contextual/environmental factors
were acquired from Vault (www.vault.com, accessed on 27 April 2021), which provides
information on the influence and ranking of consulting firms, for the year 2020. The data
from Vault consisted of values for various indices related to the input/output variables
of this study, gained through a survey conducted on thousands of full-time experts and
interns at consulting firms. Table 1 below lists the descriptive statistics of the variables and
the Pearson correlation coefficients between the input and output variables used in this
study. All correlations between input and output variables were found to be significant at
the 1% level.

Table 1. Input/output variables of global consulting firms in 2020.

Variables Min. Max. Ave. S.D.
Pearson Correlation Coefficient

COM LV RS MC OB

Input
COM 6.71 9.65 8.44 0.71 1
LV 8.07 9.79 8.97 0.44 0.864 ** 1
RS 8.1 9.78 9.1 0.47 0.850 ** 0.918 ** 1

Output MC 7.22 9.93 9.02 0.69 0.874 ** 0.925 ** 0.911 ** 1
OB 7.63 9.93 9.02 0.59 0.795 ** 0.819 ** 0.869 ** 0.828 ** 1

** Correlation is significant at the 0.01 level (2-tailed).

www.vault.com
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This study used metafrontier DEA in order to reflect the variations in global consult-
ing firms’ operations arising from their geographic locations, despite their provision of
homogeneous consulting services. Since professional business consulting services diagnose
a company’s overall operation to provide solutions, all consulting firms have similar levels
of technology. On the other hand, global consulting firms run different operations in terms
of geographical location, operating strategies, and management of the consulting services
they provide. For example, due to regional particularities, consulting firms operating in
the USA and those operating in Europe and Asia-Pacific differ in the way they run their
organizations and provide consulting services. The effectiveness of consulting services
depends on the circumstances of the country in which they operate, thus consulting firms
should consider the country’s legal and commercial regulations, economic and social envi-
ronment surrounding the companies [46]. The globalization of the service industry does
not mean that regional differences (e.g., cultural, political, legal, economic) have completely
disappeared, and as such, appropriate regional strategies could create more value than
a single global strategy [47]. Moreover, personnel development and operation strategies,
which are key to consulting services, must reflect regional and local circumstances, and the
laws and regulations, such as commercial and corporate laws, that dictate the operations of
consulting firms differ by country. Therefore, analyzing consulting companies operating in
different geographical locations as a homogeneous group is not recommended due to the
possibility of errors in applying DEA [23]. For this reason, metafrontier DEA was applied
to measure the GE and ME of each DMU group and derive the TGR between ME and
GE [9,11].

In general, consulting services allocate highly qualified human resources to develop
relevant expertise, provide solutions to problems faced by corporate clients, and help
companies realize sustainable growth [10,18,48]. In other words, consulting firms invest
consulting-related resources to undertake consulting projects, through which they max-
imize their sales or operating profits. Therefore, this study applied an output-oriented
DEA model. MaxDEA Ultra (8.20 ver., Beijing Realworld Software Company Ltd., Beijing,
China) software, which is an easy-to-use but powerful and professional DEA software, was
used to analyze the DEA model. The software has the most comprehensive range of up-
to-date DEA models and all their possible combinations. Moreover, this study employed
STATA/MP software (16 ver., StataCorp LLC, TX, USA) to perform the Tobit regression
analysis [16,43].

5. Empirical Metafrontier Results
5.1. Metafrontier DEA Results

The metafrontier DEA results showing the GE, ME, and TGR of the individual consult-
ing firms are given in Table 2 below. The following trends were observed in the DEA results.
First, in terms of the ME assuming constant returns-to-scale (CRS), the USA group had the
highest average ME score (0.991), and the Asia-Pacific group had the lowest average ME
score (0.969). Similarly, the ME assuming variable returns-to-scale (VRS) also found the
USA group to have the highest average ME score (0.997), followed by the Europe group
(0.987) and the Asia-Pacific group (0.987). That is, the efficiency of the USA group was
higher overall than the Europe and Asia-Pacific groups regardless of the assumptions on
returns-to-scale, so it could be said that consulting firms in the U.S. were more efficiently
operated than those in other regions.

Second, the average TGRs of the USA, Europe, and Asia-Pacific groups were 0.994,
0.995, and 0.982, respectively. TGR refers to the distance between the group frontier and
the metafrontier, which represents the ratio between the optimal group frontier and the
optimal metafrontier for the particular DMU. The closer this ratio is to 1, the closer the
optimal group frontier is to the optimal metafrontier. The results show that consulting
firms in the USA and Europe groups sat closer to the metafrontier, while the firms in the
Asia-Pacific group showed a relatively smaller value.
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Third, in terms of returns-to-scale, 30% of the DMUs in the USA group were located in
the area of CRS, 10% in the area of increasing returns-to-scale (IRS), and 60% in the area of
decreasing returns-to-scale (DRS). The consulting firms in the DRS region need to increase
their efficiency by reducing their company size. Firms in the DRS area are those whose rate
of increase of output factors is smaller than that of input factors, implying that the increase
in the scale of production results in management inefficiency. Therefore, the DMUs located
in the DRS area could improve their efficiency by reducing their sizes. On the other hand,
in the case of the Europe group, 5 out of 9 DMUs (55.6%) were located in the IRS area,
and in the case of the Asia-Pacific group, 62.5% of the DMUs were located in the IRS area.
Consulting firms in the IRS area could improve their efficiency by expanding their sizes. In
other words, a significant number of consulting firms in Europe and the Asia-Pacific may
require strategic measures to increase their sizes for higher efficiency.

Table 2. Measurement results of ME, GE, and TGR.

Cluster DUM
CCR (CRS-Based) BCC (VRS-Based)

SE RTS

Main Cause of
Inefficiency

ME
(TE) GE TGR ME

(PTE) GE TGR PTE SE

USA

McKinsey & Company_USA 0.996 0.999 0.998 1 1 1 0.996 DRS X
Bain & Company_USA 0.996 0.996 1 1 1 1 0.996 DRS X

The Keystone Group 0.987 0.998 0.989 0.992 1 0.992 0.996 DRS X
The Bridgespan Group 1 1 1 1 1 1 1 CRS

Boston Consulting Group 1 1 1 1 1 1 1 CRS
Putnam Associates 0.977 0.992 0.984 0.986 0.992 0.994 0.990 DRS X

ClearView Healthcare Partners 0.982 1 0.982 1 1 1 0.982 DRS X
ghSMART 0.980 0.980 0.999 0.999 0.999 1 0.981 DRS X

Insight Sourcing Group 0.991 1 0.991 0.992 1 0.992 0.999 IRS X
OC&C Strategy Consultants_USA 1 1 1 1 1 1 1 CRS

Average 0.991 0.997 0.994 0.997 0.999 0.998 0.994

Europe

McKinsey & Company_Europe 0.993 1 0.993 1 1 1 0.993 DRS X
Bain & Company_Europe 1 1 1 1 1 1 1 CRS

Oliver Wyman_Europe 0.971 0.977 0.994 0.978 1 0.978 0.993 IRS X
Alvarez & Marsal_Europe 1 1 1 1 1 1 1 CRS

Kearney_Europe 0.981 0.981 1 0.994 1 0.994 0.987 IRS X
Roland Berger_Europe 0.945 0.961 0.984 0.955 0.974 0.980 0.990 IRS X

OC&C Strategy
Consultants_Europe 0.973 0.98 0.993 0.979 0.981 0.998 0.994 DRS X

Strategy & PwC network_Europe 0.976 0.983 0.992 1 1 1 0.976 IRS X
Whiteshield Partners EMEA 0.971 0.973 0.998 0.975 0.984 0.991 0.996 IRS X

Average 0.979 0.984 0.995 0.987 0.993 0.993 0.992

Asia-
Pacific

McKinsey &
Company_Asia-Pacific 0.981 1 0.981 1 1 1 0.981 DRS X

Bain & Company_Asia 0.972 1 0.972 0.973 1 0.973 0.998 DRS X
Oliver Wyman_Asia-Pacific 0.949 0.975 0.974 0.995 0.995 1 0.954 IRS X

Alvarez & Marsal_Asia 1 1 1 1 1 1 1 CRS
Kearney_Asia-Pacific 0.986 1 0.986 1 1 1 0.986 IRS X
Roland Berger_Asia 0.949 0.972 0.976 0.951 0.975 0.975 0.998 IRS X

YCP Solidiance 0.937 0.942 0.995 1 1 1 0.937 IRS X
Arthur D. Little_Asia 0.975 0.999 0.976 0.977 0.999 0.978 0.998 IRS X

Average 0.969 0.986 0.982 0.987 0.996 0.991 0.982
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Different reasons could be attributed to the DMUs’ inefficiencies when assuming CRS
or VRS. In the USA group, the main cause of inefficiency at McKinsey & Company, Bain &
Company, ClearView Healthcare Partners, and ghSMART was their scale (PTE > SE), while
the inefficiencies of the Keystone Group, Putnam Associates, and Insight Sourcing Groups were
primarily caused by pure technology (PTE < SE). In the case of the Europe group, Kear-
ney_Europe, McKinsey & Company_Europe, Strategy & PwC network Europe were inefficient
due to their scale (PTE > SE), and OC&C Strategy Consultants_Europe, Oliver Wyman_Europe,
Roland Berger_Europe, Whiteshield Partners EMEA were inefficient primarily due to pure
technology (PTE < SE). In the Asia-Pacific group, the consulting firms whose inefficien-
cies were due to their scale (PTE > SE) were YCP Solidiance, Kearney_Asia-Pacific, Oliver
Wyman_Asia-Pacific, McKinsey & Company_Asia-Pacific, and those whose inefficiencies were
due to pure technology (PTE < SE) were Roland Berger_Asia, Bain & Company_Asia, and
Arthur D. Little_Asia.

For example, McKinsey, which was founded in 1926, maintained the company with
its own workforce without depending on partnerships with local firms, based on the
one-firm principle [49]. However, the firm grew into a huge organization with about
30,000 employees as a result of its continued growth and success in the consulting services
market. Managing human resources internally without local partners or external out-
sourcing could strengthen the firm’s competitiveness in providing consulting services and
improve service quality, so the firm rarely experienced inefficiencies from pure consulting
technology. However, as the size of the firm continued to grow due to inflexible personnel
management policies that exclude collaboration or external outsourcing, scale inefficiency
resulted. On the other hand, the Keystone group was established in 1991 and had about
1000 employees, which is a relatively small size. Firms in the M&A consulting field man-
aged their internal personnel and organization efficiently, so few experienced inefficiencies
arising from the size of the firm. However, firms with relatively short histories had less
experience in handling projects, knowledge sharing, building network reputation [50], and
transmitting strong, positive signals to potential clients [51]. This lack of experience led to
pure technology inefficiency in providing consulting services.

A comparison of the individual DMUs’ efficiency values revealed the following
aspects. As of 2020, in the USA group, The Bridgespan Group, Boston Consulting Group, and
OC&C Strategy consulting firms showed efficiencies of 1 regardless of CRS and VRS. In the
Europe group, Alvarez & Marsal_Europe, Bain & Company_Europe showed efficiencies of 1,
as seen in Table 2. In the Asia-Pacific group, only Alvarez & Marsal_Asia had an efficiency
value of 1 for both CRS and VRS. On the other hand, CCR-based efficiency was found to be
lowest for Putnam Associates in the USA group, Roland Berger_Europe in the Europe group,
and YCP Solidiance in the Asia-Pacific group.

In the cases of ClearView Healthcare Partners (USA), Insight Sourcing Group (USA),
McKinsey & Company_Europe, Kearney_Asia-Pacific, and Bain & Company_Asia, their group
efficiency scores were 1, but their ME scores were relatively low, suggesting the need for a
strategic operation plan to reduce the technology gap. These consulting firms may need
to increase their efficiency by improving their internal operational strategies, including
developing an employee compensation system, promoting better communication within
the company, and improving the level of challenge.

5.2. Comparison among the Typologies of Global Consulting Firms

The Kruskal–Wallis test was performed to analyze whether there were statistically
significant differences among the average ME and TGR scores of the global consulting
firms by region [52]. The test results are presented as Table 3 and Figure 3.
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Table 3. Analysis of the differences in ME and TGR by region of consulting firms.

Division (I) Group—(J) Group Test Statistics Std. Error Std. Test Statistics Sig. Adj. Sig.

Metafrontier
Asia_Pacific—Europe 2.750 3.834 0.717 0.473 1.000

Asia_Pacific—USA 9.000 3.472 2.405 0.160 0.049 **
Europe—USA 6.205 3.625 1.724 0.085 0.254

Technology gap ratio
Asia_Pacific—Europe 8.562 3.714 2.305 0.021 0.063 *

Asia_Pacific—USA 8.674 3.805 2.280 0.023 0.068 *

Europe—USA −0.111 3.598 −0.031 0.975 1.000

* Asymptotic significant (2-sided tests) are displayed. The significant level is 0.10 (*) and 0.05 (**).

1 

 

 

Figure 3. CRS-based metafrontier (left) and CRS-based technology gap ratio (right).

The difference in ME among the DMU groups was found to be χ2 − test = 6.71,
Asymp. Sig. = 0.043 < 0.05, which was statistically significant and indicated that the
average MEs of the global consulting firms differed by region. A pairwise comparison
was performed further to verify the differences between the consulting firms by region,
and the results are given in Table 3. The ME scores of the Asia-Pacific and USA groups
showed a statistically significant difference at the 5% level (p = 0.049 < 0.05), but there were
no significant differences between the ME scores of the Asia-Pacific and Europe groups
and those of the Europe and USA groups. In addition, the difference in the TGRs of the
DMU groups was χ2 − test = 6.816, Asymp. Sig. = 0.033 < 0.05, which was statistically
significant and indicated that there existed differences among the TGRs of the consulting
firms by region. Notably, the TGRs of the Asia-Pacific and Europe groups and the Asia-
Pacific and USA groups showed significant differences at the 10% significance level, but
there was no significant difference between the TGRs of the Europe and USA groups.

6. Determinants of Meta-Efficiency (ME)

In general, DEA using global consulting firms as DMUs could measure the relative
efficiencies of individual DMUs, but it was insufficient for identifying the attributes that
affected the DMUs’ efficiencies [53]. As DEA calculation results are censored discrete
distribution values between 0 (minimum) and 1 (maximum), if the ordinary least square
(OLS) method is applied in second-stage DEA efficiency analyses, the parameter estimation
values are biased and inconsistent. Therefore, we adopted a Tobit regression of maximum
likelihood estimation for a limited dependent variable to determine the relationship be-
tween the efficiency score and relevant contextual factors [54]. In general, Tobit regression
and ordinary least squares are the most common methods for the parametric methods
in estimation of the impact of contextual/environmental variables on efficiency. Some
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scholars have also proposed double bootstrap and partial frontiers methods. Although
there is no consensus about the best second stage approach to date, the censored regres-
sion, also known as Tobit regression, is the most commonly employed model in practical
work [55,56].

The standard framework of the Tobit model can be defined as follows: y∗ = βxi + εi,
with y = y∗ if y∗ > 0, and y = 0 otherwise. y is the observed dependent variable of interest,
y∗ is the latent variable, xi is the vector of contextual variables, β is the vector of estimable
coefficients, and εi ∼ N

(
0, σ2). The presented formulation is a general Tobit model that

applies temporal and spatial scales data simultaneously. The expected effect of xi on y∗ is
monotonic, and βT and σ2 are consistent by the maximum likelihood estimation under the
assumption of homoscedastic normal disturbances [57,58]. Using the two-stage estimation
method suggested by Ozcan [59], ME was measured using metafrontier DEA in the first
stage, after which a Tobit regression was performed in the second stage using the ME scores
from the first step as the dependent variables and context/environmental variables as the
independent variables.

The efficiency scores derived through a DEA usually take the form of truncated
or censored data located between 0 and 1, so there is a limit to performing a general
regression analysis based on the ordinary least square (OLS). Therefore, the efficiency scores
(θ) measured through the metafrontier DEA was converted to left-censored dependent
variables, θ∗ = 1

θ − 1 (i.e., the lower censoring limit at zero), so that the θ∗ value could
range from 0 to infinity. The converted θ∗ values were used as the dependent variable in
the Tobit regression. The Tobit regression equation used in this study is as follows:

θ∗i = β0 + β1FLi+β2Proi+β3FTi+β4 ITMi+εi (7)

where,

θ∗i = the left-censored ME* score of individual consulting firm i
FLi = firm leadership
Proi = promotion policies
FTi = formal training
ITMi = informal training and mentorship
εi = the error term (statistical noise)

β0 is a constant term, β1· · · β4 are Tobit coefficients of TE* determinants in global
consulting firms. The Tobit regression was performed using STATA/MP software, and the
results are tabulated in Table 4. The LR χ2 test statistics (LR χ2(4) = 18.99, Prob > χ2 = 0.0008)
rejected the null hypothesis, finding that the parameters in the regression equation were
jointly equal to zero. The four explanatory attributes were found to have the following
effects on the ME of global consulting firms.

Table 4. Tobit regression: the effect of global consulting firms’ contextual/environmental attributes on the metafrontier
scores, based on CRS.

Environmental Variables Coefficient Std. Error t p > |t| [95% Confidence Interval]
Lower Upper

Firm Leadership −0.0558801 *** 0.0141994 −3.94 0.001 −0.0857119 −0.0260484
Promotion Policies 0.0365931 *** 0.0120441 3.04 0.007 0.0112895 0.0618968

Formal Training −0.0064659 0.0097754 −0.66 0.517 −0.0270033 0.0140715
Informal Training & Mentorship 0.0080744 0.0090839 0.89 0.386 −0.0110102 0.027159

cons 0.1892039 *** 0.0572212 3.31 0.004 0.0689866 0.3094211
sigma 0.0149643 0.0025426 0.0096225 0.0203061

LR χ2(4) = 18.99, Prob > χ2 = 0.0008, Log Likelihood = 47.7030, Pseudo R2 = −0.2485

*** Correlation is significant at the 0.01 level (2-tailed).
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First, firm leadership had a statistically significant negative effect on CRS-based ME
(Coefficient = −0.0558801, p-value = 0.001). Leadership can be defined as an individual’s
ability to lead and direct people to achieve specific goals [60] and plays a significant role in
the success or failure of an organization [61]. Generally, in the case of firms in traditional in-
dustries, such as hotels, IT companies, and manufacturing companies, strong and effective
leadership of the management has a positive effect on the company’s performance [61,62].
However, for firms in the knowledge service industry, including consulting firms, the
company’s performance is largely dependent on the experience and knowledge of the
consultants at the company and their effective teamwork [10,18]. Thus, unilateral and
top-down leadership could have a negative effect on performance in these firms [63]. The
results of our analysis show that strong leadership at a consulting firm actually lowered
the firm’s efficiency. In other words, the stronger the leadership at the company, the
greater the negative effect leadership had on the consulting firm’s performance. Therefore,
consulting firms should identify the negative impacts of strong, top-down leadership
and reorganize the firm’s policies and systems to alleviate these impacts to improve their
internal efficiency and performance. In addition, to prevent leadership from becoming too
forceful, consulting firms should transfer the authority of executives to teams in the field
as necessary and restructure and adjust the organizational structure to a more horizontal
and function-oriented one.

Second, promotion policies had a significant positive effect on CRS-based ME
(Coefficient = 0.0365931, p-value = 0.007). Sales promotion is a plan carried out by an
organization to promote the sale, use, or increase in sales of a product or service [64]. In
general, effective public relations and marketing policies of a firm positively impact the
firm’s performance and growth [64,65]. The Tobit regression results corroborated this
relationship by showing the positive effect of effective promotion policies on the efficiency
of consulting firms. In other words, consulting firms acquired consulting projects through
promotional activities, and this ultimately had a positive effect on the firm’s performance.
To elaborate, there exist uncertainties in the consulting market, which make experience-
based network reputation very important for consulting firms [50], and reputation through
word of mouth also affects the profitability of the firm [8]. In addition, consulting services
are credence goods whose qualities are difficult to ascertain; to solve this problem, it is very
important for consulting firms to send positive signals to the market through effective and
appropriate marketing and public relations strategies. In other words, consulting firms
can enhance the recognition and reputation of their brand by strengthening its network
reputation in the consulting market and sending strong signals that they are effectively
and successfully operating organizations, which, in turn, positively affects the company’s
performance by bringing in consulting projects and increasing revenue.

Our finding confirms that global consulting firms could increase their ME by con-
sistently strengthening their promotional activities. A consulting firm, which provides
knowledge services, could increase its efficiency by spending on public relations and mar-
keting strategies that reflect the needs of consulting firms and by creating efficient means
of operation and strengthening management strategies. Therefore, global consulting firms
need strategic guidance to strengthen their capabilities for sustainable growth.

Third, formal training and informal training and mentorship did not have significant
influences on CRS-based ME. In general, companies must provide appropriate training and
support to improve their sales and efficiency [66]. Education is reported to be positively
associated with personnel and organizational performances [67], but it has also been
argued from the profit standpoint that short-term training programs have a negative effect
on profitability [36]. Regular and irregular training and mentorship programs within
the firm are established for the purpose of strengthening employees’ capabilities and
improving business performance, but the statistical results revealed that training programs
at consulting firms were unrelated to the firm’s efficiency.
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7. Discussion and Conclusion
7.1. Implications for Theoretical and Operating Practice

The knowledge service industry, which includes consulting services, has been fast-
growing in recent years with the development of ICT technology [23]. Nevertheless, there is
a relative lack of studies on consulting firms, which are the most representative knowledge
service providers, particularly in terms of measuring the relative efficiencies of consulting
firms. This study measured the relative efficiencies of 27 global consulting firms through a
metafrontier analysis and provided benchmarking information on how those consulting
firms could improve their efficiencies. Additionally, this study used Tobit regression in a
two-stage analysis on factors influencing efficiency to examine the strategic operational
variables affecting ME in global consulting firms [53]. The findings of this study have the
following three academic and practical implications.

First, this study makes a novel academic contribution to existing literature by being,
to the best of our knowledge, the first research analyzing the efficiency of consulting firms,
which are the representative providers of knowledge services. Studies on consulting firms
are rare, and studies that measure the relative efficiency of consulting firms are even more
scarce. Against this background, this study conducted a metafrontier analysis on 27 global
consulting firms in the US, Europe, and Asia-Pacific to measure their ME, GE, and TGR
and provide insights on their economies of scale and the causes of their inefficiency.

Second, this study grouped the 27 global consulting firms into three regions (USA, Eu-
rope, and Asia-Pacific) to reflect the regional specificity of their operations and performed
the Kruskal–Wallis test to analyze whether there were differences in the consulting firms’
efficiencies across regions. Our test results revealed a statistically significant difference
between the ME scores of the USA and Asia-Pacific groups and found that the ME scores of
the USA group were relatively higher overall. These findings suggest that consulting firms
operating in the Asia-Pacific region require more strategic operation plans to improve their
efficiencies.

Third, this study analyzed the correlation between the ME of global consulting firms
and their internal operating policies [52,68] and derived important internal operating
variables that influence the fluctuations in ME. Based on findings, we suggested strategies
on how consulting firms could utilize these internal operating variables to their advantage.
These are as follows:

• A significant number of consulting firms in the US were located in the DRS area,
suggesting the need to improve their efficiency through downsizing. On the other
hand, quite a few consulting firms in Europe and the Asia-Pacific were located in
the IRS area, making it necessary for them to improve efficiency by expanding their
sizes [16,23].

• There were differences in the efficiencies of global consulting firms depending on
the characteristics of the region in which they mainly operated. Strategies reflecting
differences due to geographical characteristics are necessary to achieve optimal returns
to scale. In addition, global consulting firms should allocate and adjust their resources
efficiently in relation to internal operating variables that positively or negatively affect
ME to realize sustainable growth.

7.2. Limitations and Future Research

This study provides useful practical implications for consulting firms by measuring
the efficiencies of consulting firms and analyzing the contextual/environmental variables
that affect efficiency. However, this research had the following limitations. First, it mea-
sured ME using three input variables and two output variables. Firm leadership, promotion
policies, formal training, and informal training and mentorship were set as the contex-
tual/environmental variables affecting efficiency. However, at the practical level, there
are other important data beyond the variables set in this study, such as client satisfaction,
degree of innovation, and level of firm–client interaction, etc. This study was unable to
incorporate these important variables due to lack of access to the relevant data. As such,
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future research should consider adding these variables to the research model for a more
meaningful measurement of efficiency. Second, this study measured the efficiencies of con-
sulting firms based on data for 2020 alone. A longitudinal analysis based on accumulated
data would enable the investigation of fluctuations in firms’ efficiencies and the causes of
such fluctuations, which would provide further insights. Thus, as a follow-up study, we
intend to collect additional data for measuring the changes in efficiency over time.
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Abbreviations

DEA Data Envelopment Analysis
GE Group Efficiency
DMU Decision Making Unit
VRS Variable Returns-to-Scale
DRS decreasing Returns-to-Scale
SE Scale Efficiency
ME Meta-efficiency
TGR Technology Gap Ratio
CRS Constant Returns-to-Scale
IRS Increasing Returns-to-Scale
PTE Pure Technology Efficiency
ICT Information and Communication Technology
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