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Abstract 
 

This study focuses on the increasing global interest 
in collaboration and highlights its importance in 
Knowledge Intensive Business Services. This study 
classifies service firms into four groups with two 
different knowledge intensity levels based on their 
business. We examine the efficiency of each group, 
and identify and explore the perceived significance of 
collaboration in the industry. The findings indicate 
that less knowledge-intensified service firms are the 
most efficient in productivity whereas highly 
knowledge-intensified firms show lower efficiency. 
These results provide valuable insights into how 
further collaboration improves the performance of the 
service industry. 
 
Keywords: Collaboration, Knowledge-intensive 
business services, Efficiency, Meta-frontier analysis 
 

1. Introduction  

Knowledge Intensive Business Services (KIBS) 
refer to a category of services that are characterized by 
their high reliance on knowledge and expertise as their 
primary inputs (Miles et al., 2018). These services, 
such as IT consulting and legal advice, are typically 
provided by professionals, experts, or specialized 
firms, and they play a crucial role in supporting other 
organizations' operations and strategies. KIBS have 
been recognized as a catalyst for innovation at various 
levels of the innovation system (Ronnie et al, 2017). 
These services encompass a wide array of professional 
sectors, including consultancy, research and 
development, IT, financial, legal, and accounting 
services (Zieba, 2021). By facilitating extensive 

interaction between service providers and clients, 
KIBS creates an environment conducive to the 
exchange of knowledge, information, and ideas 
(Tsvetkova & Partridge, 2021). Through their 
provision of specialized and customized knowledge-
based inputs, KIBS contributes significantly to the 
competitive advantage of their clients. Firms that 
leverage the expertise of KIBS can enhance their 
operational efficiency, refine their products or services, 
and gain a competitive edge. This, in turn, leads to the 
creation of valuable employment opportunities, the 
accumulation of knowledge, and heightened 
competitiveness within local industries (Zieba, 2021; 
Lafuente et al., 2017). Furthermore, KIBS plays a 
crucial role in fostering innovation and disseminating 
knowledge through research, technology transfer, and 
collaborative endeavors with their clients (Kamp & 
Ruiz de Apodaca, 2017; Liu et al., 2019). 

Research on how KIBS firms manage inter and 
intra-organizational collaboration remains limited and 
inconclusive (Lara et al., 2012; Miles et al., 2018). To 
further enhance collaboration within and across KIBS 
in various industrial contexts, it is crucial to conduct 
detailed industry-level analyses. Specifically, 
systematic investigations are needed to examine the 
efficiency of KIBS sub-sectors with different levels of 
technological intensity. By expanding the analysis to 
more knowledge-intensive settings, researchers can 
gain a deeper understanding of how KIBS operates in 
diverse industrial contexts. 

This paper makes two main contributions. Firstly, 
we argue that KIBS firms have heterogeneous 
characteristics in terms of operational efficiency. By 
delving deeper into these aspects, the paper enriches 
our understanding of the dynamics of the firm 
performance in KIBS.  

Secondly, the paper adds to the body of knowledge 
by offering new insights and perspectives on the 
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specific ways of collaboration in which KIBS 
contributes to regional and national innovation. It 
provides further evidence to support the existing 
literature on the importance of collaboration within or 
across KIBS. 

In summary, the paper contributes to the broader 
academic discourse by presenting empirical evidence 
that further substantiates the link between KIBS and 
innovative collaboration. This study strengthens the 
knowledge base in this area and provides a foundation 
for future research and policy development. 

The remainder of this study is as follows. First, the 
theoretical framework of the study is reviewed in 
Section 2. The data and methods are provided in 
Section 3. Next, the results are presented in Section 4. 
Finally, several implications are suggested, and the 
current paper is concluded in Section 5. 

 

2. Theoretical review 

2.1. Knowledge-intensive business services 

KIBS are services provided to a wide range of 
organizations that heavily rely on knowledge as their 
primary input (Miles et al., 2018). Scholars who study 
KIBS have developed this topic since Miles et al. 
(1995) adopted the term.    

What sets KIBS apart is its emphasis on 
knowledge-intensified activities and the utilization of 
intellectual abilities to develop and implement its 
services. KIBS providers put constant and significant 
effort into building their intellectual capabilities to 
make their services well-fitted to the customers’ needs 
(Bettencourt et al., 2002). In the same vein, KIBS 
firms maintain close relationships with their clients 
and often collaborate with them to comprehend their 
specific needs and requirements. These intellectual 
activities and communication with clients become 
fundamental to providing customized solutions, 
advice, or support. 

These efforts are mainly labor-intensive, requiring 
a skilled workforce to embody and use the extensive 
knowledge (Morris & Empson, 1998). It is highly 
important for KIBS firms to hire skilled and 
experienced professionals who have in-depth expertise 
and specialized knowledge in their business areas 
(Tether & Hipp, 2002). In addition to high-quality 
human capital, additional assets like inventories, 
equipment, and installations are required for service 
delivery (Von Nordenflycht, 2010). 

The KIBS sector includes a variety of services. For 
example, it entails research and development, legal, 
accounting, auditing, education, and training services 
(Zieba, 2021). All these services use knowledge as a 

key element in business creation and delivery. Firms 
in KIBS combine skills, techniques, information, and 
knowledge potentially useful in the market. 

KIBS companies provide valuable knowledge to 
the overall economy, which has a wide-ranging impact 
on innovation (Miles, 2005). Knowledge-based 
services contribute to economic development in many 
ways. KIBS help customers enhance their managerial 
efficiency, design new products, optimize business 
operation, navigate the regulatory landscape, and stay 
informed about the market and technological trend of 
the industry. 

2.2. KM, KIBS, and collaboration 

The research on Knowledge Management (KM) in 
KIBS companies has gained significant attention 
considering the fact that KIBS are based on knowledge 
generation and transfer. Researchers studying the topic 
of KM in KIBS firms have approached it from various 
perspectives. One area of focus has been the process 
of knowledge creation and absorption within KIBS 
firms, investigating how these companies acquire and 
assimilate knowledge from external sources (Tseng et 
al., 2011). Understanding how KIBS firms effectively 
absorb knowledge is crucial for their continuous 
learning and improvement. 

KIBS absorbs knowledge through various means. 
First, KIBS firms advance their knowledge basement 
while transferring their valuable insights and guidance 
to their clients. KIBS firms possess specialized 
expertise and knowledge in various domains, allowing 
them to offer tailored solutions to their clients 
(Bolisani et al., 2016). In turn, the service providers 
understand the specific challenges and requirements of 
their clients and are equipped to provide targeted 
support in accessing and leveraging relevant 
knowledge. Secondly, KIBS firms closely collaborate 
with the clients utilizing their diverse knowledge base 
to benefit clients operating in various industries or 
sectors (Bettiol et al., 2012). This active KM strategy 
allows KIBS firms to combine experiences and ideas 
across different contexts with their clients, such as 
joint problem-solving, co-creation of new solutions, 
and knowledge sharing. This collaborative approach 
enables the generation of new knowledge by blending 
and integrating the expertise and perspectives of both 
the KIBS firm and the customer. Lastly, KIBS firms 
fulfill the role of a knowledge bridge by connecting 
different parties and enabling the flow of valuable 
information and expertise (Miles, 1999). They actively 
contribute to the spread and adoption of innovative 
practices and technologies, which in turn promote 
economic growth and advancement across multiple 
industries. 
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 As we reviewed above, the KM literature 
frequently highlights that close collaboration with 
customers is one of the prominent characteristics of 
KIBS companies. This emphasizes the importance 
placed by KIBS firms on establishing strong and 
collaborative relationships within and across the KIBS 
sector (Lehrer et al., 2012). The managerial 
performance of both sides is heavily influenced by the 
nature of interaction and the level of communication 
between the service provider and the customer. This 
collaborative approach allows KIBS companies to 
leverage the customer's expertise and input, resulting 
in a higher efficiency and a higher quality outcome. 
Conversely, insufficient, or ineffective collaboration 
may lead to misunderstandings, misalignment of 
expectations, and suboptimal service delivery. 
Therefore, KIBS companies take into consideration 
that inter- and intra-industry collaboration is crucial to 
their productivity. 

 

3. Research methodology 

3.1. Dataset 

The study is centered around KIBS firms and relies 
on data obtained from the Quadros de Pessoal 
database, which is a matched employer-employee 
dataset in Portugal. This database is sourced from an 
annual survey conducted by the Portuguese Ministry 
of Labor, Solidarity, and Social Security, covering the 
majority of companies with at least one employee in 
the country since 1982. It encompasses a wide range 
of information related to firms and individuals, such as 
firm characteristics (e.g., industry, performance, size, 
ownership, location, founding, and mortality) as well 
as individual variables (e.g., demographics, 
occupation, and human capital). 

While the survey offers a comprehensive scope for 
examining various factors, it is important to note that 
the Portuguese industry classification codes utilized in 
the database have undergone four updates during the 
observed period. This poses challenges in aligning and 
consolidating the collected data. Therefore, 
meticulous data cleaning and filtering are imperative 
to maximize the utilization of the vast information 
resources available in the database. The initial, second, 
and third versions of the survey carried out between 
1982 and 2007 suffer from a lack of detailed industry 
categories and do not seamlessly align with 
subsequent versions. The absence of consistent and 
detailed industry classifications in these earlier 
versions adds complexity to the task of consolidating 
and analyzing the data, necessitating additional efforts 
to ensure that the information remains consistent and 

comparable across different time periods. Even though 
the data ranges for twenty years, the analysis only 
concentrates on the time frame spanning from 2013 to 
2015 resulting in a dataset of 277,454 observations for 
the integrity and consistency of the data. 

Given the heterogeneity of the KIBS sector, 
researchers have undertaken efforts to categorize it 
into smaller subgroups. Researchers commonly rely 
on official industry classifications to define the list of 
subsectors within the service sector. These official 
industry classifications provide a standardized 
framework that allows for consistent categorization 
and comparison of KIBS firms. Particularly, the 
practice of categorizing KIBS companies using NACE 
(Nomenclature of Economic Activities) code covers 
most of the service industry and it is widely adopted 
among researchers in this sector (Zieba, 2021). 

This study adopts CAE (Classificação Portuguesa 
das Actividades Económicas codes) that is fully 
aligned with the European NACE code. This typology 
allows us to classify firms into four groups in two 
technological intensity levels (Eurostat, 2020). First, 
KIBS firms are divided into low and high 
technological intensity levels. Second, KIBS at the 
low technological intensity level are categorized into 
two distinct groups. On the other hand, KIBS at the 
high technological intensity level are subdivided into 
three groups. At the low technological intensity level, 
Group 1 comprises non-market services, such as postal 
activities and Group 2 consists of traditional market 
services. This group includes activities such as real 
estate and warehousing services. At the high 
technological intensity level, Group 3 includes 
knowledge-intensive services such as financial, 
medical, and education services. Group 4 
encompasses high-tech knowledge-intensive market 
services, such as architectural and engineering 
activities, scientific and technical activities, 
telecommunications, computer programming, and 
information service activities. The systematic 
classification of KIBS into four groups at the low and 
high technological intensity levels allows for a more 
detailed understanding of the efficiency associated 
with KIBS. 

3.2. Analysis method 

3.2.1. Stochastic frontier analysis (SFA) SFA 
utilizes a production function to estimate the technical 
efficiency (TE) of a firm, which indicates the highest 
achievable outputs based on the provided inputs. TE 
represents the extent to which a firm's technology level 
deviates from the frontier production function. When 
a firm's TE is in closer proximity to the frontier 
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production function, it signifies a higher level of 
technical efficiency. 

Battese & Coelli (1995) suggested the stochastic 
production frontier model which includes time-variant 
efficiency measurement as follows. 

 

 
𝑌!"  represents the output of firm i, while 𝑥!" 

denotes the input vector associated with the firm i. The 
technical efficiency of firm i, 𝑈!"  is a key 
measurement reflecting the extent of deviation from 
optimal efficiency levels. It is important to note that 
𝑈!" is treated as a non-negative random variable since 
it captures the presence of technical inefficiencies 
within the firm’s operations. Furthermore, the random 
error term 𝑉!"  is introduced to account for 
unpredictable variations and is assumed to follow a 
normal distribution with parameters 𝑁(0, 𝜎#$) . It is 
crucial to emphasize that 𝑉!"  is independent of 𝑈!" , 
thus allowing for the examination of the distinct 
influences of technical efficiency and random error on 
firm performance. 

By using Equation (1), the technical efficiency of 
firm i, 𝑇𝐸!"  is derived as follows. 

 

 
In typical productivity analysis, two commonly 

utilized models are the Cobb-Douglas production 
function and the translog production function. In the 
current study, the translog model is employed instead 
of the Cobb-Douglas model. The rationale behind this 
decision stems from the limitation of the Cobb-
Douglas model, which oversimplifies the relationship 
between inputs and outputs by assuming a linear 
combination of inputs. By adopting the translog 
production function, the researchers account for the 
complexities inherent in the production process, 
thereby addressing the limitations of the Cobb-
Douglas model. Moreover, incorporating the random 
effects of the time-varying model allows for the 
transformation of Equation (1) into Equation (3). 

 

 
 
While M represents the number of inputs, this 

study substitutes M with 2 because two inputs are 
considered in this study. Thus 𝑥%!" denotes capital (K) 
and 𝑥$!" denotes the number of employees (L). Output 
Y is represented by the annual sales. 

3.2.2. Meta-frontier analysis (MFA) Because 
different companies operate with different 
technologies, it is not possible to directly compare the 
technical efficiency of one company to another using 
traditional SFA methods. To address this issue, we use 
the meta frontier production function, which envelops 
all group production functions, to compare the 
efficiency levels of groups operating under different 
conditions (Battese & Rao, 2002). This method allows 
for a comparison of efficiency levels between groups, 
even when they use different technologies. The meta 
frontier production function is defined according to 
Battesse, Rao, and O’Donnell’s (Battese et al., 2004) 
model. 
 
𝑌!"∗ = 𝑓(𝑥!" , 𝛽∗) = 𝑒'!"(∗ , 𝑖 = 1,2, … ,𝑁,	 

𝑁 =6𝑁)

*

!+%

, t = 1, 2, … , T, 

		s. t. 𝑥!"𝛽∗

≥ 𝑥!"𝛽())	𝑓𝑜𝑟	𝑎𝑙𝑙	𝑗																																								(4) 

The variable j represents different groups in which 
the current study is interested. Here, 𝑗 = 1 
corresponds to the other less knowledge-intensive 
service group, 𝑗 = 2  corresponds to the less 
knowledge-intensive market service group,  𝑗 = 3 
corresponds to the knowledge-intensive financial 
service group, and 𝑗 = 4 corresponds to knowledge-
intensive market service and high-tech knowledge-
intensive service group. The unknown parameter 
vector 𝛽∗  is of particular interest in the study. 
Examining Equation (4), it becomes apparent that the 
meta-frontier production function envelops all 
individual production frontier functions associated 
with each group across various time dimensions. 

!!" = #(%!", '))#!"$%!" ,	  

+ = 1, 2, … , /, 0 = 1, 2, … , 1              (1) 

!"!" = $#$!" = %!"
&((!", *)$%!"

	,	 

- = 1, 2, … , 1, 2 = 1, 2, … , !                (2) 

!"#!" = %# + ' %$!"($!"
%

$&'
 

											+ ' ' %$(!"($!"!"((!"
%

()$

%

$&'
+ *!"

− ,!"				(3) 
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Equation (1) assumes a functional form of 𝑓 = 𝑒.!"((%), 
which leads to the derivation of Equation (5) as a 
decomposed representation of the original equation. 

 

𝑌!" = 𝑒/0!"(%) × 1'!"((%)

1'!"(
∗ × 𝑒'!"(

∗23!"(%)                   (5) 

 
Dividing both sides by 𝑒'!"(∗23!"(%), Equation (6) is 

as follows.  
 

4!"
1'!"(

∗)*!"(%)
= 𝑒/0!"(%) × 1'!"((%)

1'!"(
∗                                (6) 

 
The term 𝑒/0!"(%) represents the TE of group j. The 

subsequent term in Equation (6) represents the ratio 
between the frontier function of group j and the meta-
frontier production function, commonly referred to as 
the technical gap ratio (TGR). The TE*, which denotes 
the recalculated TE derived from the meta-frontier 
production function, is obtained by multiplying the TE 
of Equation (2) with the TGR, as outlined in Equation 
(7). 

 
𝑇𝐸!"∗ =

4!"
1'!"(

∗)*!"(%)
= 𝑇𝐸!" × 𝑇𝐺𝑅!"                       (7) 

 
The estimation of parameters for meta-frontier 

production functions can be accomplished through 
two approaches: linear programming (LP) and 
quadratic programming (QP). LP involves minimizing 
the sum of absolute deviations, whereas QP involves 
minimizing the sum of squared deviations. Battese, 
Rao, and O’Donnell (2004) provide the following 
definitions for LP and QP methodologies in Equation 
(8) and (9) 

 

LP:	min
5∗

L∗ =66Lx67β∗ − x67βP(8)L
9

6+%

,
:

7+%

 

	x67β∗ ≥ x67βP(8)                     (8) 

QP:	min
5∗

L∗ =66Rx67β∗ − x67βP(8)S
$

9

6+%

,
:

7+%

 

																																									x67β∗ ≥ x67βP(8)	                     (9) 
 

4. Findings  

From the Quadros de Pessoal database from 2013 
to 2015, we checked the validity and reliability of the 
observations. Specifically, in the productivity analysis, 
zero of annual sales (output) and only one employee 
(input) are not available for the estimation. After a 
thorough examination, 3,048 observations from 1,660 
firms were finally used. According to CAE and NACE, 
we categorized those observations into four groups 
that were predefined in KIBS. Table 1 shows the 
descriptive statistics based on the groups used in this 
study.  

Table 2 shows the estimation results of SFA and 
MFA. FRONTIER 4.1 software was used to conduct 
SFA, in particular, the maximum likelihood estimates 
of parameters. Matlab R2022a was used to conduct 
MFA, including LP and QP.  

Table 3 shows average TE, TGR, and TE* for each 
group. According to the SFA result, the TE of group 4, 
high-tech knowledge-intensive market services, 
shows the highest efficiency at 0.6333 and that of 
group 2, traditional market services, shows the lowest 
efficiency at 0.1119. However, since comparison of 
TE can be effective within a group only, this study 
applies MFA in order to calculate MTR which is 
useful in efficiency comparison between groups. 
According to the result, TGR of group 2, traditional 
market services, shows the highest at 0.9604 with LP 
and at 0.9509 with QP, while that of group 3, 
knowledge-intensive services, shows the lowest at 

 

Table 1. Descriptive statistics 

Knowledge-based 
services intensity 

level (group) 

The number 
of firms 

Observations 
(n) 

Mean of sales 
(Y) 

Mean of Capital 
(K) 

Mean of Employees 
(L) 

1 46 75 189,199.7 22,370.6 4.9 

2 1287 2546 2,324,153 303,555.6 11.6 

3 171 245 413,151.8 1,384,495 16.0 

4 156 182 936,383.3 155,522.4 7.1 
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Table 2. Estimated results of the group production function and meta-frontier production function 

 1 2 3 4 MF 

Est. t-value Est. t-value Est. t-value Est. t-value LP QP 

Constant 13.24 10.73 12.35 13.28 8.495 8.400 6.926 4.392 17.74 12.93 

ln K -0.269 -0.731 0.007 0.040 0.395 2.019 0.724 2.438 0.007 0.107 

ln L -0.006 -0.005 1.15 10.07 1.05 3.338 0.014 0.045 -0.561 0.255 

(ln K)2 0.008 0.301 0.01 1.222 -0.013 -1.308 -0.031 -2.284 0.465 1.891 

(ln L)2 0.211 0.824 0.081 2.934 -0.092 -1.461 0.129 1.530 0.204 0.151 

ln K * ln L 0.074 0.459 -0.042 -3.060 0.008 0.255 0.051 1.193 -0.160 -0.486 

 

Table 3. TE, TGR, and TE* 

Measurement 
Group Mean Std. dev. Min. Max. 

TE 
 1 0.2685 0.1935 0.0418 0.8974 
 2 0.1119 0.1436 0.0002 1.0000 
 3 0.5196 0.1933 0.0063 0.9329 
 4 0.6333 0.1701 0.0094 0.9424 
TGR_LP 
 1 0.9250 0.0256 0.8995 1 
 2 0.9604 0.0384 0.8317 1 
 3 0.4339 0.1365 0 0.6810 
 4 0.8657 0.0244 0.7819 0.9299 
TGR_QP 
 1 0.9073 0.0323 0.8640 1 
 2 0.9509 0.0260 0.8754 1 
 3 0.4279 0.1298 0 0.6749 
 4 0.8544 0.0248 0.7948 1 
TE*_LP 
 1 0.2436 0.1756 0.0379 0.8142 
 2 0.1064 0.1365 0.0002 0.9509 
 3 0.2224 0.0827 0.0027 0.3992 
 4 0.5411 0.1453 0.0080 0.8052 
TE*_QP 
 1 0.2484 0.1790 0.0387 0.8301 
 2 0.1035 0.1328 0.0001 0.9250 
 3 0.2255 0.0839 0.0027 0.4048 
 4 0.5483 0.1472 0.0081 0.8158 
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0.4339 with LP and 0.4279 with QP. The TGR results 
are consistent regardless of using LP and QP. Since 
TE* is derived by the multiplication of TE and TGR, 
the order of TE* is similar to that of TE, except group 
1 and group 3. 

According to the SFA results, firms categorized 
into high-tech knowledge-intensive market service are 
most efficient. In order words, high-tech knowledge-
intensive market service shows sufficiently high 
efficiency through its own attributes. TGR of high-
tech knowledge-intensive market service also shows 
sufficient efficiency, and event TE* considering TE of 
SFA and TGR simultaneously shows the highest 
efficiency. Regardless of which approach is used, the 
efficiency of high-tech knowledge-intensive market 
services can be confirmed. A remarkable point is the 
traditional market services group. In terms of TE by 
SFA, the group shows the lowest efficiency. When 
applying MFA for comparison, however, it is the most 
efficient group. That is, being close to the meta-
frontier production function means the traditional 
market services industry as a whole is sufficiently 
mature. Likewise, the identical interpretation can be 
applied to non-market services. Nevertheless, the lack 
of efficiency of individual firms means that the 
convergence of emerging industries and traditional 
industries such as digital transformation is relatively 
underdeveloped. Therefore, the need for effective 
tools to facilitate this is confirmed. Additionally, the 
TGR of knowledge-intensive services such as 
financial, medical, and education services was found 
to be low compared to the other groups. This reveals 
that the maturity level of the related industry is still 
immature. Therefore, firms in this group should 
consider various approaches to promote collaboration 
with high-tech industries.  
 

5. Implication and Conclusion  

KIBS, which are recognized as dynamic sectors, 
are receiving growing acknowledgment for their 
pivotal role in driving innovation. These sectors not 
only exhibit high levels of innovation themselves but 
also actively contribute to fostering innovation among 
other firms. 

The paper contributes by emphasizing the diversity 
among KIBS firms in terms of their operational 
efficiency. By examining the operational efficiency of 
the firms in the different sub-sectors of KIBS, the 
paper advances our comprehension of the factors that 
shape firm performance within the KIBS sector.  

Collaboration could be one method to develop 
relatively immature sectors and increase the efficiency 
of the industry. Through collaboration, organizations 

exchange a wide range of skill sets and share 
knowledge and know-hows (Cankar & Petkovsek, 
2013). Collaborative activities among heterogeneous 
workforces improve the productivity and the product 
quality of the participating firms, which is beneficial 
for the performance of the whole industry (Cooke, 
1989). The importance of collaboration is not limited 
in joint activities within the same sector. Collaboration 
across sectors has been emphasized by researchers in 
order to upgrade industrial performance (Cankar & 
Petkovsek, 2013; Guerrero & Hansen, 2018). 

This paper sheds light on the potential importance 
of collaboration within and across the KIBS sector. By 
delving into the different technological intensity levels 
of KIBS, the paper provides insights into how KIBS 
firms operating in this sector manage collaboration to 
drive innovation and creativity, which is closely linked 
to productivity improvement.  

In conclusion, this paper has several implications 
that can be made. First, as mentioned earlier, this study 
confirms that traditional market services as a whole 
are mature, but the efficiency of individual firms in the 
group is not. In the short run, if collaboration within 
the group is promoted, i.e., within the same traditional 
market service industry, such activities can form the 
foundation for increasing the efficiency of individual 
firms. In the long run, it can be improved through 
collaboration in high-tech knowledge-intensive 
market services where the efficiency currently shows 
sufficiently high. In order to promote such 
collaboration, relevant industrial policies need to be 
elicited, for example, the industry-university-research 
collaboration for government R&D projects and tax 
benefit for collaboration. 

Second, our results imply that collaboration across 
the KIBS sector, particularly together with 
manufacturing firms, contributes to the higher 
efficiency of the whole industry. There is an 
increasingly shared understanding that KIBS not only 
contributes to business development within the service 
sector but also acts as a vital knowledge catalyst 
linking the manufacturing industry, scientific 
advancements, and customers. This recognition 
highlights the significant role of KIBS in enabling the 
transfer of knowledge, promoting collaboration, and 
driving innovation among various stakeholders across 
the sector. Our results provide managers and business 
owners with practical implications about the 
importance of collaboration not only between firms in 
the high level of KIBS and non-service firms, but also 
between less knowledge-intensive service firms and 
non-service firms. 

This study highlights the implications for future 
research endeavors. It underscores the significance of 
conducting further investigations into the dynamics, 
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strategies, and outcomes of collaborative activities 
specifically in KIBS firms. Such research has the 
potential to contribute to the development of 
customized approaches and support mechanisms that 
can enhance the KM capabilities of KIBS firms and 
enable them to effectively leverage their knowledge 
resources. By filling the research gap in this area, 
future studies can provide valuable insights for the 
improvement of KM practices in KIBS, ultimately 
enhancing their competitiveness and growth potential.  
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