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Abstract: Knowledge-intensive business services (KIBS) are vital to modern innovation
systems by enabling the creation, transfer, and use of knowledge across firms and sectors.
Despite the increased interest in KIBS, empirical evidence on what drives innovation
and how it relates to firm performance, especially in emerging economies, remains
limited. This research investigates how knowledge sources contribute to technological
and non-technological innovation, and how these sources relate to market and
environmental performance in KIBS firms. Analyzing data from Peru's 2018 National
Innovation Survey, which includes 587 KIBS, mostly in technological and professional
services, the study employs confirmatory factor analysis and structural equation
modeling to examine the relationships among knowledge sources, innovation types,
and performance. The results show that knowledge sources are positively associated
with both technological and non-technological innovation. However, neither type of
innovation is significantly associated with eco-innovation performance. This suggests
that while knowledge sources drive KIBS' innovation, translating innovation into
measurable success depends on additional organizational and market factors. The study
advances the literature by offering a deeper understanding of innovation processes in
knowledge-intensive business services, while distinguishing between technological
and non-technological innovation. In addition, the study emphasizes the importance of
knowledge sources in shaping innovation and reveals that the link between innovation
and firm performance may be more complex than generally assumed.

Keywords: Knowledge sources - Innovation - KIBS - Firm’s performance - Per0.

Resumen: Los servicios empresariales intensivos en conocimiento (SEIC) son
fundamentales para los sistemas de innovaciéon modernos, ya que facilitan la creacién,
transferencia y uso del conocimiento entre diversas empresas y sectores. A pesar del
creciente interés en los SEIC, los datos empiricos sobre qué impulsa la innovacién y
c6mo esta se relaciona con el desempeno empresarial, especialmente en economias
emergentes, siguen siendo limitados. Esta investigacién analiza como las fuentes
de conocimiento contribuyen a la innovacién tecnolégica y no tecnoldgica, asi como
su relacién con el desempefio de los SEIC en el mercado y en el medio ambiente. Al
analizar datos de la Encuesta Nacional de Innovacion de Perd de 2018, que incluye
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587 SEIC —clasificados en tecnologicos y profesionales—, el estudio emplea anélisis
factorial confirmatorio y modelado de ecuaciones estructurales para explorar las
relaciones entre las fuentes de conocimiento, las actividades de innovaciéon y el
desempeno, considerando el tamafio y la antigiiedad de las empresas como variables
de control. Los resultados indican que las fuentes de conocimiento fomentan
significativamente ambos tipos de innovacién, aunque no se encuentra una relaciéon
directa entre la innovaciéon y las métricas de desempeno relacionadas con el
mercado y el medio ambiente. Esto sugiere que, si bien las fuentes de conocimiento
impulsan la innovaciéon en los SEIC, convertirla en un éxito medible depende de
otros factores organizativos y de mercado. El estudio avanza en la literatura de tres
maneras: primero, aporta evidencia empirica sobre los impulsores de la innovaciéon
en los SEIC en un contexto de economia emergente, un area ain poco explorada;
segundo, diferencia entre innovacién tecnolégica y no tecnolégica, ofreciendo una
comprensién més profunda de los procesos innovadores en los SEIC; y tercero,
destaca la importancia de las fuentes de conocimiento en la configuraciéon de la
innovaciéon y revela que la relaciéon entre innovacién y desempeno empresarial
puede ser mas compleja de lo que generalmente se asume.

Palabras clave: Fuentes de conocimiento - Innovacién - SEIC - Desempefio
empresarial - Perd.

|. Introduction

Knowledge-Intensive Business Services (KIBS) are vital to modern innovation ecosystems because they facilitate the
creation, sharing, and application of specialized knowledge among organizations (Miles, 2005). These firms act as knowledge
brokers and are essential in promoting innovation within the service sector and beyond (Ciriaci et al., 2015; Lafuente et al.,
2017; Seclen-Luna et al., 2026). Therefore, investigating the factors that influence innovation in KIBS and their relationship
to business performance is an important area of focus in the literature on innovation and competitiveness.

KIBS are characterized by a dense concentration of expert staff, including many graduates and professionals working in
high-skill, often well-paid roles (Lafuente et al., 2010). They depend heavily on information and communication technologies
and primarily provide high-value services to other businesses and the public sector (Seclen-Luna & Miles, 2023). Although
the literature often considers KIBS as innovators (Chichkanov et al., 2021; Corrocher et al., 2009), previous evidence shows
that not all KIBS are equally innovative (Rodriguez & Camacho, 2010). Additionally, differences among KIBS sub-sectors
have not been fully examined (Rodriguez et al., 2017). Therefore, it is important to be cautious when generalizing about
innovation in KIBS, as they have diverse knowledge bases (Pina & Tether, 2016).

Seclen-Luna and Miles (2023) note that, although many issues are common across KIBS, they have traditionally been
categorized into two main groups: professional services (P-KIBS) and technological services (T-KIBS). P-KIBS typically
includes conventional professional services such as legal, accounting, bookkeeping, payroll, management, and other
consulting services, mainly focused on organizational procedures and regulatory frameworks. In contrast, T-KIBS focuses
more on science and technology, covering engineering, computer services, technical testing, research and development,
and related fields.

Research shows that KIBS often rely on external interactions to innovate (Rodriguez et al., 2017; Wyrwich, 2019).
Connections with clients, suppliers, competitors, and universities provide access to information, ideas, and technology
that help develop new services, processes, or organizational models (Laursen & Salter, 2006). This aligns with the open
innovation concept, which posits that firms enhance their internal capabilities by strategically leveraging external
knowledge sources (Chesbrough, 2003; Cassiman & Valentini, 2016).
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Numerous studies have demonstrated that service innovations exhibit characteristics distinct from those in
manufacturing sectors (Moya-Fernandez & Seclen-Luna, 2024). Service innovations are generally more intangible, more
incremental, and more closely linked to customer interactions (Djellal & Gallouj, 2018). As a result, the relationship between
innovation and business performance is often more complex and less direct than in other industries. Although there has
been progress in this area of research, notable gaps remain, particularly in emerging economies. The majority of research
on KIBS has concentrated on developed countries (Doloreux et al., 2019). In contrast, empirical data for these sectors in
Latin America are scarce (Seclen-Luna & Moya-Fernandez, 2020).

This study aims to contribute to the existing literature by examining how knowledge sources influence the development
of both technological and non-technological innovations. It also explores their relationship with the market and the
environmental performance of KIBS firms in Peru. To accomplish this, the research uses structural equation modeling
with data from Peru’s National Innovation Survey covering Manufacturing Industries and KIBS. The sample includes 587
KIBS firms that have used external sources of knowledge and implemented innovations in products, processes, services,
organizational structures, or marketing. It assesses how these innovations impact market share, productivity, and
environmental outcomes.

In Peru, between 2015 and 2017, KIBS grew moderately, increasing its contribution to GDP from 8.9% in 2015 t0 9.3% in 2017.
This growth was also reflected in the workforce, which grew from 0.8 million to 0.9 million during the same period (Ministry of
Production [PRODUCE], 2020). As a result, Peru’s Ministry of Production has prioritized this sector in public policy.

This research aims to deepen the understanding of Peruvian KIBS performance by examining the role of different
knowledge sources and the implementation of technological and non-technological innovations. Accordingly, this work
addresses three research questions:

RQ1. Are there positive relationships between knowledge sources and technological or non-technological innovation in
Peruvian KIBS?

RQ2. Are technological and non-technological innovations positively linked to market and environmental performance
in Peruvian KIBS?

RQ3. Are there differences between P-KIBS and T-KIBS in these relationships?

The findings show a positive association between knowledge sources and innovation in Peruvian KIBS. However,
the innovations studied do not show a statistically significant positive association with market and environmental
performance. This study makes three main contributions to the existing literature. First, it provides empirical data on
the factors (knowledge sources) that drive innovation in KIBS firms within an emerging economy, an area that is not well
explored. Second, it differentiates between technological and non-technological innovation, allowing for a more detailed
understanding of how KIBS firms innovate. Third, it examines the impact of various knowledge sources—such as customers,
suppliers, competitors, and universities—on innovation, thus enriching research on open innovation and interactive
learning in KIBS. Specifically, the study offers evidence on the innovation patterns of small KIBS firms, emphasizing their
reliance on knowledge sources.

The remainder of the paper is organized as follows: Section 2 presents the literature review and hypotheses. Section 3
explains and justifies the research method. Section 4 reports and discusses the results. The final section outlines the study’s
conclusions, implications, and limitations.
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. Theoretical Framework and Hypotheses

This research builds on the concepts of the Knowledge-Based View (KBV) and absorptive capacity to explore how
knowledge flows influence innovation and firm performance in knowledge-intensive business services (KIBS). The KBV
views knowledge as the firm’s most valuable resource, emphasizing that achieving a competitive advantage depends on
the ability to generate, integrate, and apply knowledge effectively (Grant, 1996). In sectors like KIBS, firms rely heavily
on specialized knowledge and expertise to develop new solutions and services for clients. However, knowledge creation
rarely happens in isolation (Chesbrough, 2003). Firms increasingly collaborate with external actors such as suppliers,
clients, competitors, and universities to access additional knowledge (Laursen & Salter, 2006). These external sources
offer valuable insights into technological opportunities, market demands, and emerging trends, which foster innovation
(Cassiman & Valentini, 2016).

The concept of absorptive capacity improves this perspective by explaining how firms identify, absorb, and apply
external knowledge to drive innovation (Cohen & Levinthal, 1990). Firms with higher absorptive capacity are more skilled
at leveraging external knowledge and transforming it into both technological and non-technological innovations.

Building on these theoretical perspectives, this study indicates that knowledge sources facilitate innovation activities
in KIBS firms, thereby affecting firm outcomes. In fact, many KIBS firms engage in what can be called a “doing, using,
and interacting” mode of innovation, enabled by network interactions, learning-by-doing, and experience (Jensen et al.,
2007). Thus, innovations can boost a firm’s competitiveness and support the adoption of more efficient and sustainable
practices, potentially enhancing market and environmental performance. However, it is important to recognize that firms
with different knowledge bases may achieve diverse outcomes.

2.1 KIBS and Innovation Process

Research on innovation in KIBS firms has grown, primarily because they are among the most dynamic segments within
the service sector, not only in developed countries, but also in developing countries (Crespi et al., 2018). Thus, there has been
a growing interest in the study of KIBS due to the important role they play in their clients’ business processes (Miles, 2005),
especially to compensate for, or complement, their innovation capabilities (Ciriaci et al., 2015; Seclen-Luna et al., 2024a).

Innovations can be classified in numerous ways; the classical typology distinguishes between technological and non-
technological innovations. Technological innovation refers to product and process innovation (Chichkanov et al., 2021), i.e.,
introducing a new product (or service) or a new production process into the firm, whilst non-technological innovation is
related to organizational and marketing innovations (Amara et al., 2016).

From the technological perspective, despite literature recognizing that technological innovation affects the firm’s sales
and productivity positively (Grazzi et al., 2016), in some cases, in developing countries, product and process innovation
does not affect the firm’s sales (Feng et al., 2021). However, it is important to note that KIBS’ innovations can be informal
and highly iterative. Recent studies showed that product and process innovation reduce a firm’s environmental impact,
especially when they are part of business models for sustainability (Schaltegger et al., 2015). Unfortunately, there is less
evidence for Latin American countries (Moya-Fernandez & Seclen-Luna, 2024).

From a non-technological innovation perspective, evidence indicates that organizational innovation positively affects
firm performance (Cheng & Shiu, 2015). Despite this, some studies further proved the negative impact of organizational and
marketing innovation on stock returns (Szutowski, 2021). Marketing innovation refers to a firm’s responsibility to use innovative
or significantly improved marketing methods to allocate resources efficiently, satisfy customer demand, and deliver superior
value to customers. For example, Gotteland et al. (2020) found that being a market pioneer has a positive and substantial
effect on sales per employee and on a firm’s growth rate. In addition, empirical evidence shows that marketing communication
affects green labeling, which is increasingly important in sustainable consumption (Kumar-Kar & Harichandan, 2022).
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The literature on innovation emphasizes that introducing new products, processes, or services can bring benefits such
as increased production efficiency, differentiation from competitors, and greater ability to meet customer needs (Rodriguez
et al., 2017). However, various studies show that the effect of innovation on business performance is not always immediate
or direct. Often, the advantages of innovation may take years to become evident, especially for organizational or service
innovations (Grazzi et al., 2016). Additionally, innovations tend to be incremental and closely tied to customer relationships,
which can make it difficult to realize the economic benefits, particularly for small businesses with limited resources and
organizational capacities (Lafuente & Vaillant, 2023). Thus, based on these arguments, we propose the following hypotheses:

Hia. Technological innovation in KIBS firms is positively associated with their market and environmental performance.

Hi1b. Non-technological innovation in KIBS firms is positively associated with their market and environmental
performance.

2.2 Knowledge Sources, Innovation, and Performance in KIBS

Research on open innovation shows that combining internal and external knowledge is essential for fostering innovation
(Chesbrough, 2003; Doloreux & Frigon, 2020). Several theories suggest that innovation is an ongoing, interactive learning
process involving a firm and its external environment. Successfully launching innovations often depends on the firm’s ability
to build and maintain strong external collaborations (Bogers et al., 2018). External knowledge is frequently gathered from
stakeholders such as customers, suppliers, and strategic partners. As a result, innovation is viewed as a collaborative effort
where value is co-created through continuous engagement between the firm and its stakeholders (Schaltegger et al., 2015).

Research on KIBS innovation highlights the important role of customers and the involvement of suppliers and
competitors in improving KIBS processes and services (Rodriguez et al., 2017). Suppliers, in particular, possess essential
knowledge about products, environmental risks, and opportunities for eco-innovations (Saghiri & Mirzabeiki, 2021).
However, Littunen et al. (2021) found that customers, suppliers, and competitors were not associated with the adoption
of innovation in Finland’s KIBS sector. Similarly, studies in Latin America show that supply chain knowledge sources are
not correlated with innovation among KIBS firms in Chile, Colombia, and Uruguay (Crespi & Vargas, 2015). This pattern is
especially pronounced for Peruvian KIBS (Seclen-Luna et al., 2024b).

External organizations, such as universities, are often seen as valuable sources of new knowledge (Pinto et al., 2015).
However, some research suggests that universities may negatively affect innovation in KIBS (Crespi & Vargas, 2015;
Littunen et al., 2021). Additionally, specialized conferences and journals are considered key sources of knowledge for
driving innovation in KIBS (Chichkanov et al., 2021). Conversely, other studies have found no supporting evidence for this
role (Crespi & Vargas, 2015).

In summary, the literature on innovation emphasizes the importance of external knowledge sources in fostering
innovation. Relationships with customers, suppliers, competitors, and universities can offer access to valuable information
about new technologies, market demands, and business opportunities (Laursen & Salter, 2006). For KIBS, these interactions
are particularly significant given the knowledge-intensive nature of their activities (Djellal & Gallouj, 2018). Therefore, we
propose the following hypotheses:

Hz2a. The knowledge sources are positively associated with KIBS’ technological innovation.

H2b. The knowledge sources are positively associated with KIBS’ non-technological innovation.

In addition to their impact on innovation, knowledge sources can directly affect business performance. Interactions with
customers, suppliers, competitors, and universities offer strategic insights into market conditions, technological trends, and
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business opportunities, which can help enhance firms’ competitive positioning (Saghiri & Mirzabeiki, 2021) and even aid
in spreading sustainable practices and developing innovative solutions to reduce environmental impact (Horbach, 2008).
In this way, knowledge sources play a crucial role in boosting both market and environmental performance. Therefore, the
following hypothesis is proposed:

Hac. The knowledge sources are positively associated with KIBS’ market and environmental performance.

2.3 Heterogeneity in KIBS

While current literature considers KIBS to be innovative (Chichkanov et al., 2021), evidence shows that not all KIBS
share the same level of innovation, and the differences among KIBS sub-sectors remain underexplored (Rodriguez et al.,
2017). The main categories identified are professional-based KIBS (P-KIBS) and technology-based KIBS (T-KIBS). The role
and significance of KIBS may vary depending on the type of knowledge-intensive service provided. P-KIBS services often
heavily utilize technology and include legal, accounting, management, and consulting services. They depend on personal
experience and are less likely to transfer knowledge to other local firms (Doloreux & Frigon, 2020). Consequently, P-KIBS
are associated with non-technological innovation (Seclen-Luna et al., 2022).

The T-KIBS are grounded in scientific and technological expertise, including engineering consulting, computer services,
technical testing, and R&D activities. Some researchers note that T-KIBS tend to align more closely with manufacturers’
processes and operations (Ciriaci et al., 2015). Furthermore, T-KIBS mainly focus on technological innovation, emphasizing
its significance over that of P-KIBS (Seclen-Luna et al., 2022). Therefore, given the differences among KIBS categories, one
should not generalize, as these services involve diverse processes and knowledge bases (Pina & Tether, 2016). Based on this,
we propose the following hypotheses:

H3. The positive relationship among knowledge sources, innovation, and market and environmental performance is
stronger in T-KIBS than in P-KIBS.

Figure 1 presents the set of hypotheses formulated within the conceptual model.

Figure 1: Relationships Model

Technological
Innovation
H2a Hla
2 Market and
Knowledge Sources »  Environmental
Performance
+ A
H2b TS SRS N
i Firm Size i: Firm Age i
Non-Technological T Contral variabies
Innovation
T-KIBS
P-KIBS

Source: Author’s own elaboration
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3. Methodology

3.1 Data description and sample

This study uses data from Peru’s National Innovation Survey in Manufacturing Industries and KIBS. Conducted every
three years by the Peruvian Institute of Statistics and Informatics, the survey follows the Oslo Manual methodology to
enable international comparisons. It employs stratified random sampling by location, industry, and firm size to collect data
from 2015 to 2017. Officially trained interviewers conduct face-to-face interviews with business managers or firm owners
and record the data on forms.

The survey dataset has been used in prior research on innovation and has been published in relevant international
journals; for example, see Seclen-Luna et al. (2024a). Our study focuses solely on KIBS that have employed external
knowledge sources and achieved innovation in product, process, service, organizational, and marketing aspects, with
subsequent relationships on market and environmental performance. Based on these criteria, we examined 587 KIBS,
categorized into P-KIBS (213 firms) and T-KIBS (374 firms).

3.2 Description of variables
3.2.1 Dependent variable

The primary dependent variable in our study is market and environmental performance. Li and Vermeulen (2021)
suggest that product innovation boosts market share. Additionally, Szutowski (2021) points out that process innovation
helps firms achieve greater efficiency and higher productivity; consequently, Park et al. (2017) argue that productivity
improvements from innovation lead to decreased use of materials, water, and energy. Therefore, the market and
environmental performance construct comprises three factors: (1) expanding the firms’ market share; (2) enhancing worker
productivity; (3) minimizing negative environmental impacts.

To evaluate these factors, three questions from the survey were considered, in which respondents were asked, for
example, 1) “From the innovation that your firm has implemented during the period 2015-2017, what level of importance
was assigned to increased market share in terms of sales?” Each factor within the construct “market and environmental
performance” is measured on a four-point scale (1-4), where 1 indicates “none,” 2 “low,” 3 “medium, and 4 “high.” A similar
approach to measuring these factors has been used in previous studies on eco-innovation; for example, see Wugan and
Guangpei (2018). This measurement method is useful for demonstrating how managerial experience influences perceptions
of innovation effects (Kunc & Morecroft, 2010).

3.2.2 Independent variables

This study examines two constructs: first, innovation (both technological and non-technological), and second,
knowledge sources. To analyze the innovation construct, five survey questions are considered. For example, “During the
2015—-2017 period, did your firm improve or introduce a new product into the market?” These questions are measured on a
dichotomous scale, as in previous studies (e.g., Rodriguez et al., 2017; Moya-Fernandez & Seclen-Luna, 2024). Therefore, a
value of 1 indicates that the innovation was implemented, whereas 0 indicates it was not.

The knowledge sources construct assumes that KIBS have utilized different knowledge sources to achieve innovation.
To assess each one, the following survey question was used: “What was the degree of importance of the following knowledge
sources that your firm used for developing innovations during 2015-2017?” For these variables, ordinal scales were employed,
representing the degree of importance (1 = none, 2 = low, 3 = medium, 4 = high) of the following knowledge sources: (1)
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within the firm or group of firms; (2) suppliers of equipment, materials, components, software; (3) clients; (4) competitors
or other firms in their sector; (5) universities; (6) technical and commercial magazines. This measurement approach has
been used in previous studies on KIBS, such as those by Amara et al. (2016) and Rodriguez et al. (2017).

3.2.3 Control variables

As in previous studies, this research includes firm size and age variables, which can influence a firm’s market and
environmental performance. The size variable is measured as the logarithm of the number of employees, and the firm age
is the number of years since its founding year through 2018, expressed in logarithms (Amara et al., 2016).

3.3 Method and data analysis

The AMOS software was used to estimate a structural equation model in two steps. First, we estimated the measurement
model by using confirmatory factor analysis (CFA). Second, the structural model was estimated using the coefficients and
their levels of statistical significance.

4. Results

4.1 Descriptive Statistics

Table 1 presents descriptive statistics for the firms included in the subsamples. They are classified by age and size.
Following Coad (2018), which defines a young firm as one with fewer than 10 years of operation, firms are classified by
age into 10-year groups, with the last category being 30 years or more. Regarding firm size, we follow the European Union
criteria, which specify that a small firm has fewer than 50 employees, a medium-sized firm fewer than 250, and a large
company more than 250.

Table 1: KIBS Firms regarding Age and Size

Firm Age P-KIBS T-KIBS
< 10 years 33 69
10 o 19 years 99 174
20 to 29 years 61 110
30 or more years 20 21
Total 213 374
Firm Size

Small { 50 employees) 130 227
Medium (Between 51 and 250 employees) 58 100
Large (>250 employees) 25 47
Total 213 374

P-KIBS: firms related to legal services, accounting services, management services, and other consulting services.
T-KIBS: firms related to engineering services, computer services, technical testing services, R&D services, and other scientific and technical services.
Source: Author’s own elaboration
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4.2 Factorial Ano|ysis

The knowledge sources, innovation, and eco-innovation performance constructs were analyzed using SPSS software.
An Exploratory Factor Analysis (EFA) was conducted to identify which items measure each factor. According to Everitt
and Rabe-Hesketh (2001), a KMO value greater than 0.5 indicates adequate factorability of the item set, as does Bartlett’s
sphericity test. Therefore, the factorial structure is established to facilitate clearer and more meaningful interpretation
(Rossoni et al., 2016). The results are presented in Table 2.

Table 2: Factor Loading Variables
P-KIBS T-KIBS

Variable Indicator quqnql EXPI.Q ined Goodness of Fit qu‘?"ql EXPI.G ined Goodness of Fit
Loadings  Variance Loadings  Variance
Within the Firm 0.588 0.516
y SE’:FI’_P“‘f“ g'ggz KMO: 0.756 8':?2 KMO: 0.861
Knowledge lents . o . o
Sources Compefitors 0.932 69.88%  parlett: 35.196 0.890 65.76%  Barlett: 1438.6
Universities 0.929 (p=0001) 896 (p=0.001)
Journals & Magazines 0.912 0.851
Product innovation 0.768 KMO: 0.576 0.525 KMO: 0.545

Technological

. Serviceinnovation - 0.600  49.12% gy 35196 0724 A711% Borler. 52.040
Innovation Process innovation 0.723 (p=0.001) 0.783 (p=0.001)
Non- Or.gcnizaFioncﬂ 0.747 KMO: 0.500 0.758 KMO: 0.500
X ) )

Technological nnevation 55.83% Barlett: 2.880 57.51% Barlett: 8.473
Innovation Marketing innovation 0.747 (zlg:o. O‘.?O) 0.758 (p=0.004)
Market and Increased Market S.hfure 0.892 KMO: 0.736 0.843 KMO: 0.712

X Increased Productivity 0.910 o 0.906 o

EF[‘V'Fm“me"*C" Reduction of 83.78%  Barlett: 938.784 78.95%  Barlett: 573.925

erformance
Environmental Impact 0.934 (p=0.001) 0.915 (p=0.001)

Source: Author’s own elaboration

The percentage of the total variance explained in P-KIBS and T-KIBS must be consistent to verify reliability and validity.
A varimax rotation was also considered to obtain a clearer factorial structure, which redistributes the explained variance
among all rotated components to enhance interpretation (Acal et al., 2020).

4.3 Measurement Model

According to Peterson and Kim (2013), composite reliability is a more accurate measure compared to Cronbach’s Alpha.
Regarding emerging validity, the indicators align with established values. The multicollinearity analysis is valid for all
variables, with the variance inflation factor not exceeding 5. For discriminant validity, the Fornell and Larcker (1981)
criterion is used, which states that the square root of the extracted variance (AVE), shown in the diagonals and in bold in
Table 3, should be greater than the correlations between the latent variables. In this study, the model meets the criterion of
discriminant validity for both P-KIBS and T-KIBS.
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Table 3: Discriminant Validity (Fornell-Larcker Criterion).

. . Market &
Categories Variables Knowledge Technologlcal Non-Technco'Ioglcal Environmental
Sources Innovation Innovation
Performance

Knowledge Sources 0.836
bKIBS Technological Innovation 0.304 0.701

Non-Technological Innovation 0.471 0.209 0.747

M & E Performance 0.805 0.306 0.498 0.912

Knowledge Sources 0.811

Technological Innovation 0.473 0.686
T-KIBS

Non-Technological Innovation 0.539 0.405 0.758

M & E Performance 0.801 0.460 0.467 0.889

Note: Values in bold on the diagonal are the square root of AVE, and the other values show correlations between the constructs in the model.

Source: Author’s own elaboration

4.4 Structural Model

Table 4 shows that knowledge sources are positively associated with both technological and non-technological
innovation, whereas the other factors are not. This indicates that different knowledge sources may relate to different types
of innovation (Rodriguez et al., 2017), with a more pronounced positive association with non-technological innovation.

Table 4: Structural Model Results

Categories Hypothesis Coefficient P-value
Hla: Tl » MEP -0.136 0.125

P-KIBS H1b: NTI > MEP -0.017 0.980
H2a: KS > Tl 0.380** 0.019
H2b: KS - NTI 0.943*** 0.001
H2c: KS » MEP 1.002 0.116
Hla: Tl - MEP -0.064 0.301
H1b: NTI » MEP 5.091 0.958

T-KIBS H2a: KS - Tl 0.593** 0.002
H2b: KS > NTI 1.008*** 0.001
H2c: KS - MEP -4.238 0.996

Note: TI: Technological Innovation,; NTI: Non-technological Innovation; MEP: Market and Environmental Performance; KS: Knowledge Sources. P-value:

*5<0.1; **p<0.05; ***p<0.001.
Source: Author’s own elaboration

The model also meets the fit indices based on the following measures: Minimum Discrepancy Function divided by
Degrees of Freedom (CMIN/DF), Comparative Fit Index (CFI), Normed Fit Index (NFI), Relative Fit Index (RFI),
Incremental Fit Index (IFI), Tucker Lewis Index (TLI), and Root Mean Square Error of Approximation (RMSEA). The
resulting values suggest an adequate fit of the research model. Therefore, the structural models are deemed acceptable
(Table 5) and demonstrate a good fit (Hair et al., 2010) for P-KIBS and T-KIBS, respectively.
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Table 5: Model's Goodness of Fit

Indices Structural Model Structural Model Acceptable Fit
P-KIBS T-KIBS Level
CMIN/DF 1.928 2.347 <1;5>
NFI 0.910 0.925 0.90al
CFI 0.954 0.955 0.95a1l
RFI 0.900 0.902 0.90al
IFI 0.954 0.955 0.95a1l
RMSEA 0.066 0.060 <0.08

Source: Author’s own elaboration

Finally, Table 6 displays the coefficients of the control variables for P-KIBS and T-KIBS, respectively. In the P-KIBS
model, the firm age variable is negative, and the firm size variable is positive; however, neither is statistically significant.
Likewise, in T-KIBS, both firm age and size are positive but not statistically significant. This indicates that, regardless of
size or age, KIBS use knowledge sources and can implement innovations. This finding aligns with other studies, such as
Doloreux et al. (2019) and Seclen-Luna et al. (2022).

Table 6: Control Variable Coefficients

P-KIBS T-KIBS
Control Variable Coefficient P-value Coefficient P-value
Firm Age -0.025 0.514 0.012 0.733
Firm Size 0.006 0.877 0.002 0.966

Note: *p<=0.1; **p<=0.05; ***p<=0.001.
Source: Author’s own elaboration

5. Discussion

Table 4 shows the model results. The three constructs are examined across the two KIBS categories: P-KIBS and T-KIBS.
We find that knowledge sources are associated with KIBS innovations; however, these innovations are not related to market
and environmental performance.

First, the analysis of the link between knowledge sources and innovation reveals that many studies emphasize how
success in innovation depends on a firm’s ability to build and maintain strong external relationships with stakeholders
(Bogers et al., 2018). Firms connected to various actors within the innovation ecosystem can effectively absorb knowledge,
thereby strengthening their innovation capabilities (Doloreux et al., 2019). Our research reveals that Peruvian KIBS aim
to connect with multiple knowledge sources to enhance their innovation capability. For P-KIBS, competitors are the main
source of knowledge, while for T-KIBS, it is universities. Additionally, technological innovations are more prominent for
both groups, especially in T-KIBS, where process innovation plays a significant role. Moreover, knowledge sources are
positively associated with technological innovation (coefficient = 0.380**, p < 0.019) and non-technological innovation
(coefficient = 0.943***, p < 0.001) in P-KIBS. Similarly, for T-KIBS, the positive relationships include technological
innovation (coefficient = 0.593**, p<0.002) and non-technological innovation (coefficient = 1.008***, p<0.001). These
findings support hypotheses H2a and H2b and align with previous research emphasizing that KIBS knowledge comes from
diverse sources (e.g., Rodriguez et al., 2017; Doloreux & Frigon, 2020; Seclen-Luna et al., 2024b).
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These findings offer important insights into the factors that influence innovation in KIBS in emerging economies.
Specifically, they demonstrate that external knowledge sources—such as customers, suppliers, competitors, and
universities—are crucial for fostering both technological and non-technological innovations. This supports the open
innovation and interactive learning literature, which emphasizes the role of knowledge networks in developing innovations
in knowledge-intensive sectors (Chesbrough, 2003; Laursen & Salter, 2006). Additionally, these results are consistent with
earlier research on KIBS, highlighting the interactive nature of innovation in these services. In such firms, innovation
frequently results from collaboration with customers and other external actors, making external relationships essential in
the innovation process, particularly for small KIBS firms (Muller & Doloreux, 2009).

Second, in addition to their impact on innovation, knowledge sources can directly influence business performance.
Interactions with customers, suppliers, competitors, and universities provide strategic insights into market trends,
technological developments, and business opportunities, which can help improve firms’ competitive positioning (Saghiri
& Mirzabeiki, 2021). Even the literature acknowledges that firms’ use of external knowledge can lead them to engage in
eco-innovation (Wugan & Guangpei, 2018). However, our results did not find evidence of a relationship between knowledge
sources and market and environmental performance. Therefore, this result does not support hypothesis H2c. One possible
argument is that Peruvian KIBS are focused on bringing solutions to market because they are widely accepted, and their
clients seek short-term results (Seclen-Luna et al., 2024a). That is to say, external sources are inputs in their innovation
processes and are not automatically translated into performance. Also, since small firms dominate the sample (about 60%),
their ability to capture the economic benefits may be limited (Lafuente & Vaillant, 2023).

Third, research on innovation in service firms shows that KIBS firms that develop both technological and non-
technological innovations tend to improve their performance (Doloreux et al., 2019). For example, Grazzi et al. (2016)
observed that technological innovation affects a firm’s sales and productivity; however, in developing countries, product
and process innovations do not always result in increased sales (Feng et al., 2021). Recent studies also reveal that product
and process innovations can reduce a firm’s environmental impact; however, in some cases, they are negatively associated
with firm value (Yao et al., 2019). Similarly, Szutowski (2021) emphasizes the negative impact of process innovation on
stock returns. Therefore, the links between technological and non-technological innovation and market and environmental
performance remain uncertain.

Our study contributes to this debate and shows that Peruvian KIBS’ technological and non-technological innovation
is not significantly linked to market and environmental performance. As a result, this does not support hypotheses Hia
and Hib. This indicates that innovation alone does not automatically lead to better performance, particularly in contexts
dominated by small businesses and highly competitive informal markets. This does not mean that innovation is unimportant
for business performance; rather, its relationship may be more complex than traditional linear models of innovation
suggest. One possible explanation concerns the time lag between the introduction of innovations and the achievement of
economic or environmental outcomes. In particular, innovations in services often require organizational adaptation and
customer acceptance, which can delay the realization of their benefits (Djellal & Gallouj, 2018). Furthermore, the fact that a
significant proportion of the sample consists of small KIBS may influence these results. Small businesses often face greater
difficulties in scaling and commercializing their innovations, which can limit their ability to capture the economic benefits
of these activities fully (Lafuente & Vaillant, 2023).

Fourth, in response to calls in the KIBS literature to compare KIBS subsectors (e.g., Rodriguez et al., 2017), this study
provides an empirical comparative analysis of T-KIBS and P-KIBS. As shown earlier, there are slight differences between
the two KIBS groups. For example, T-KIBS show the strongest positive association between knowledge sources and
innovations (technological and non-technological) compared with P-KIBS. This result aligns with previous studies in Latin
America (e.g., Seclen-Luna & Moya-Fernandez, 2020), which found that T-KIBS are more likely to achieve innovation than
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P-KIBS. However, the analysis of the relationship between innovation and performance reveals no statistically significant
association in either KIBS group. Therefore, these results only partially support hypothesis H3.

Lastly, regarding the control variables, our results show that the coefficients are very small and not significant for both
variables. Therefore, the age and size of Peruvian KIBS do not influence these relationships, especially between knowledge
sources and innovations, as Amara et al. (2016) also found.

6. Conclusions, Implications, and Limitations

The goal of this research was to examine how different sources of knowledge contribute to both technological and non-
technological innovation. It also aimed to explore the relationship between these types of innovation and the market and
environmental performance of Peruvian KIBS firms. The results indicate that, in Peruvian KIBS, external knowledge sources
are the main drivers of innovation. However, innovation does not automatically lead to improved business performance
(Djellal & Gallouj, 2018); they face greater challenges in realizing the economic benefits of innovation. Additionally, in
relative terms, P-KIBS rely more on knowledge sources than T-KIBS.

6.1 Theoretical Implications

This work’s primary contribution is demonstrating that when KIBS access multiple knowledge sources, they expand
their knowledge base, enabling the development of both technological and non-technological innovations. This aligns with
earlier research showing that KIBS connected to various actors within the innovation ecosystem can assimilate knowledge
to boost their innovative capacity (e.g., Doloreux et al., 2019; Rodriguez et al., 2017). Nevertheless, external knowledge
sources can have heterogeneous effects on performance (Moya-Fernandez & Seclen-Luna, 2024). Our findings add to this
discussion by not revealing a significant relationship between knowledge sources and performance (Feng et al., 2021).
Similar outcomes have been noted in previous studies, indicating that collaboration in eco-innovation does not always yield
positive outcomes (Yao et al., 2019).

The lack of a significant link between innovation and firm performance can be attributed to several factors. Firstly,
the cross-sectional data do not account for the time lag between implementing innovations and their influence on
performance. Secondly, many innovations in KIBS are incremental, improving operational efficiency but not providing
immediate competitive advantages. Thirdly, intense competition in service markets may diminish the effect of innovation
on performance. Lastly, since small firms dominate the sample (about 60%), their ability to capture the economic benefits
of innovation may be limited (Lafuente & Vaillant, 2023).

Secondly, our study helps to deepen the understanding of the differences between the two KIBS groups. Literature
acknowledges distinctions among KIBS subsectors, mainly based on their knowledge bases (e.g., Rodriguez et al., 2017; Pina
& Tether, 2016) and modes of innovation (Jensen et al., 2007). P-KIBS are typically seen as heavy users of technology and
are associated with non-technological innovation. At the same time, T-KIBS rely on scientific and technological knowledge
and are primarily linked to technological innovation (Seclen-Luna et al., 2022). We observe slight differences between these
groups. For instance, T-KIBS firms show stronger positive relationships between knowledge sources and both technological
and non-technological innovations than P-KIBS firms. This aligns with earlier findings in the Latin American context (e.g.,
Seclen-Luna & Moya-Fernandez, 2020), which suggest that T-KIBS are more likely to innovate than P-KIBS.
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6.2 Managerial Implications

First, since various knowledge sources are linked to both technological and non-technological innovation, managers
should focus on effectively managing external relationships to boost innovation capacity, improve value co-creation, and
develop business models. Our research indicates that T-KIBS are more likely to source knowledge from universities, while
P-KIBS depend more on competitors. That means T-KIBS seek scientific knowledge, while P-KIBS tend to seek incremental
or existing knowledge. Therefore, innovation management should systematically plan, organize, coordinate, and control
internal and external resources, especially concerning business model innovation and stakeholder roles (Schaltegger et al.,
2015). Additionally, since Peruvian KIBS firms are mainly small, they tend to be market-oriented solution providers, so
managers should enhance firm’s absorptive capacity and integrate collaboration into their environmental strategies. This
highlights the need for public policies aimed not only at stimulating innovation but also at strengthening firms’ capacity to
capture the economic benefits of these innovations.

Secondly, the findings can help policymakers strengthen knowledge networks, since external sources are crucial to the
local ecosystem. Therefore, policies should promote collaboration among universities, businesses, innovation clusters, and
cooperation platforms. Moreover, given the importance of universities, governments should enhance knowledge-transfer
programs, including technology-transfer offices, collaborative projects, and applied research. Finally, because small businesses
often face financial constraints and organizational challenges, policies could include subsidies for innovation and training
initiatives. This aligns with the framework proposed by Acs et al. (2022) for Latin America, Szerb et al. (2019) for Europe, and
Lafuente et al. (2024) at the global scale, which highlights that the success of the entrepreneurship and innovation policies
depends on their ability to target the local ecosystem bottlenecks rather than using one-size-fits-all solutions.

6.3 Limitations

First, our findings are based on the experience of Peruvian KIBS, which may raise concerns about applicability in
other sectoral, geographical, and cultural contexts. Future research should adopt a cross-country approach to consider
the influence of different institutional environments and cultural differences. Second, since this study is cross-sectional,
it does not capture the dynamic nature of innovation processes, which may involve more complex variables such as
network structures and interaction intensity. For this reason, further longitudinal studies are recommended to examine
the relationships between external knowledge sources, technological and non-technological innovation, and market
and environmental performance over time. Third, although this study distinguishes between P-KIBS and T-KIBS, this
categorization may not fully capture the heterogeneity within each subsector, potentially limiting the analysis. Future
research could classify KIBS by industrial sector, following the International Standard Industrial Classification. Finally,
the reliance on self-reported measures may introduce bias.
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