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The objective of this study is to propose an instrument for identifying the level of maturity of pur-
chasing and supply management in relation to Strategic Sourcing. Based on an initial model, a
maturity measurement instrument was applied to a case study company in a chemical industry com-
pany in Vale dos Sinos, in order to validate the tool. Based on this, a survey was carried out with
the aim of capturing the perception of purchasing professionals on the topic. By sending a ques-
tionnaire to 250 professionals in the purchasing and supply management area, a return rate of 28%
(70 respondents) was obtained from this sample. For the data obtained, structural equation model-
ing (SEM) was carried out using Smart PLS 3.0® software. With the modeling, a load of 0.428 was
obtained for the suppliers construct, 0.555 for the inventory construct and 0.158 for the indicators
construct. Overall, the satisfactory constructs for this sample positively impact 67.8% on the Stra-
tegic Sourcing construct. Therefore, for this specific sample, the constructs referring to suppliers,

Structural equation modeling inventory and indicators jointly impact Strategic Sourcing. The research in question proposed a

model for a better understanding of Strategic Sourcing structures and aims to contribute to practical
and organizational contexts regarding the maturity of this topic among purchasing professionals.
This understanding aims to provide readers with greater empirical and academic understanding of
this emerging and important topic for business and company competitiveness.

© 2025 by the authors; licensee Growing Science, Canada

1. Introduction

Competitive pressures drive the evolution of corporate structures, exposing companies to shifts in markets, technological
advancements, and evolving customer preferences. Consequently, management teams must refine supply chain strategies to
thrive in these new environments. Strategic Sourcing (SS) leverages proactive planning and strategic alliances to enhance
corporate value (Yildiz Cankaya, 2020). This competitiveness extends beyond individual companies to encompass entire
supply chains (Tontini et al., 2016). Consequently, the procurement function assumes increasing strategic importance, un-
derscoring its pivotal role within supply management frameworks (Kim; Suresh and Kocabasoglu-Hillmer, 2015). Given the
growing significance of strategic purchasing within supply chain management and the heightened competitiveness among
relevant organizations in the market, SS emerges as a potent force influencing the quality, quantity, opportunities, and pricing
of procured products and services. This influence hinges on meticulous supplier selection and fostering strong supplier rela-
tionships, both pivotal for supply chain success (Yildiz Cankaya, 2020). Globally, empirical studies demonstrate the positive
impact of SS on companies, particularly in terms of performance enhancement. SS exhibits flexibility, effectively enhancing
performance across key dimensions including financial, operational, and supply chain aspects (Kim et al., 2015). It operates
both as an economic tool for short-term cost minimization and as a strategic mechanism for long-term risk reduction, the
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latter being a central focus of SS (Jensen, 2017). The evolution, implementation, and advancement of SS rely heavily on the
discretion of strategic buyers, who must navigate organizational planning and may employ multiple strategies to achieve
objectives (Huma et al., 2020).

Efforts such as outsourcing, inventory reduction, just-in-time practices, and fostering long-term partnerships among compa-
nies can yield advantages in terms of cost reduction and competitive edge. However, they also entail risks. Relying on single
sources of supply, maintaining low inventory levels, and dealing with increased product complexity leave little room for error
and render the procurement sector vulnerable. This vulnerability is particularly pronounced in industries such as automotive
manufacturing, where any disruption can lead to production stoppages and substantial financial losses. Nonetheless, this
situation has spurred interest in risk management, operational efficiency, and supply chain management within these indus-
tries (Kumar Sharma et al., 2018).Consequently, the strategic decisions surrounding outsourcing, supplier selection, and the
establishment of robust supply partnerships have emerged as pivotal components of corporate supply chain strategies. By
refining the supply chain system, companies can optimize their supplier base, mitigate overall supply costs, enhance the value
derived from contracted products and services, and conduct thorough risk assessments (Landale et al., 2017). Research indi-
cates that sourcing-related expenses typically account for 50% to 90% of revenue within the manufacturing industry, prompt-
ing increased investment in this domain to enable organizations to categorize commodities and broaden their supplier base
(Boehmke et al., 2020). However, there exists a need for research that establishes correlations between varying levels of SS.
Despite the existence of different proposals and implementation models, there lacks a unified understanding capable of trans-
lating purchasing strategies into actionable plans aligned with organizational objectives (Formentini et al., 2019). Against
this backdrop, the objective of this study is to introduce a tool for assessing the maturity level of purchasing and supply
management concerning SS. The goal is to underscore the significance of employing such a tool to gauge process maturity
and, subsequently, address identified weaknesses to enhance performance levels and fully integrate methodologies, exempli-
fied by SS.

Maturity models serve as invaluable tools for delineating a company's current position along the trajectory of continuous
improvement. Their outputs play a crucial role in the decision-making process, furnishing information that bolsters invest-
ment justifications and offers a comprehensive assessment of the organization's strengths and weaknesses (Ozturan et al.,
2019). SS, in essence, aims to structure and optimize procurement operations while fostering a holistic perspective of the
supply chain, with a primary focus on enhancing end customer service. It represents a strategic operational framework aligned
with the company's overarching strategy and service objectives (Khan & Pillania, 2008). The resulting benefits for the com-
pany include cost reduction, enhanced process flexibility, access to superior inputs and services, and economies of scope
through diversification (Mandal, 2020). Many approaches to SS focus on the efficiency of supplier selection, promoting
models that at the end of the process will provide the company with a solid structure for supplying and evaluating these
suppliers, while optimizing the purchasing area and reducing costs ( Knight et al., 2017).

While certain SS models lack quantitative indicators to demonstrate organizational performance gains post-implementation,
qualitative assessments are often employed to validate improvements.

2. Background

The role of supply management has undergone significant transformations over the past four decades. A pivotal moment
occurred in the early 1980s with the publication of “Purchasing must become Supply Management” by Kriljic (1983) (Ellram
and Tate, 2015). Kréljic's framework introduced a model for devising sourcing strategies for products and services (Landale
et al., 2017), establishing supply management and acquisition activities as strategic functions within organizations, particu-
larly in manufacturing sectors. These functions play a crucial role in enhancing sustainability and fostering competitive ad-
vantage for the entire company (Huma et al., 2020). According to Kréljic (1983), the necessity for a strategic supply model
hinges on several factors: strategic importance measured by added value per product line, impact on company profitability,
representation in total costs, complexity of the supplier market and logistical conditions, scarcity of supply, the pace of tech-
nological or material advancements, and even monopolistic market conditions. Evaluating these factors in the context of the
company's scenarios, senior management and procurement professionals must determine a supply strategy that empowers the
company to fortify its purchasing prowess with key suppliers, thereby minimizing risks. An effective supply chain is not only
marked by the company's adept management but also by its suppliers' role in meeting delivery deadlines for raw and indirect
materials efficiently. Additionally, suppliers increasingly contribute to fostering innovative practices such as integrating new
technologies into products and services (Mandal, 2020).

The purchasing function within the supply chain is primarily tasked with providing material and service solutions to fulfill
the needs of other departments promptly. It oversees the process of creating and overseeing purchase orders until their com-
plete receipt and storage, focusing on an organization's procurement needs (Dias, 2010).The objectives of the purchasing
function encompass acquiring inputs, both products and services, in sufficient quantities and meeting company stipulated
standards in terms of technical specifications and quality. This pursuit involves securing the most competitive prices, ensuring
optimal service, and aligning delivery schedules with the company's requirements. It also involves documenting all agree-
ments with supply sources and fostering strong relationships with current and potential suppliers, as well as internal customers
(Ayres, 2009).



T. Konrath et al. / Management Science Letters 15 (2025) 3

2.1 Strategic sourcing

In recent years, sourcing has emerged as a compelling topic for companies looking to focus their resources on core issues,
leading to significant evolution in the concept of Strategic Sourcing (SS) over the past two decades. Broadly, SS involves
managing and orchestrating a supply network in alignment with the company's operational and performance objectives (Akes-
son et al., 2007; Sislian & Satir, 2000). It can also be described as a supply management framework facilitating the organi-
zation and selection of suppliers (Kocabasoglu and Suresh, 2006). However, SS decisions extend beyond merely choosing
and nurturing strategic suppliers; they encompass executing and cultivating long-term partnerships with suppliers as well
(Yildiz Cankaya, 2020). To effectively engage in SS, companies must identify all processes, services, and products that hold
strategic significance, ensuring focused attention and allocation of appropriate resources (Talluri et al., 2013).

SS necessitates aligning sourcing activities with the company's long-term strategies, presenting an opportunity for the com-
pany to attract capital investments from external sources while reducing its own investments in capital, equipment, and in-
frastructure (Talluri et al., 2013). Consequently, SS can be delineated by four key dimensions or subconstructs: i) strategic
purchasing, ii) internal integration, iii) shared information, and iv) supplier development. Strategic purchasing involves
showcasing the strategic significance of the purchasing function in the company's long-term planning, exerting influence on
the agility of the supply chain and strategic relationships. Internal integration manifests in enhanced communication between
the purchasing department and other company departments, occurring with increased frequency and depth, thereby facilitat-
ing decision-making processes. Shared information pertains to the methods employed to cultivate mutually beneficial long-
term relationships with suppliers, thereby enhancing supply chain performance. Conversely, supplier development entails
harnessing the potential of key suppliers to mitigate risks, enhance performance, and bolster capacity to meet supply require-
ments (Eltantawy & Giunipero, 2013). Thus, SS evolves through the implementation, reinforcement, and unfolding of these
fundamental concepts, progressing in tandem with the evolution of its dimensions. Within the realm of scientific research,
studies on SS adopt various approaches, enabling categorization based on their primary themes. For instance, many studies
adopt the Make or Buy decision approach (Medinaserrano et al., 2020). Additionally, extensive exploration is conducted on
the effects stemming from Strategic Sourcing implementation, focusing on its impacts across different performance dimen-
sions and encompassing topics such as supplier selection and evaluation (Chiang et al., 2012; Yildiz Cankaya, 2020). More-
over, investigations delve into different dimensions and/or stages of SS, broadening the scope of study possibilities (Formen-
tini et al., 2019; Sislian and Satir, 2000; Tontini et al., 2016). Consequently, this research scrutinizes and monitors the levels
of development across purchasing dimensions, utilizing an instrument capable of discerning various stages of maturity.

2.2 Defining Purchasing and Supply Chain Maturity Levels

Purchasing and supply management professionals continuously seek alternatives for process improvement. However, deter-
mining the most effective action or initiative to positively impact company performance can be challenging, rendering the
area's development process highly complex (Schweiger, 2014). Consequently, linking the development of an area to the
performance it can achieve has become a focal point for studies. The ability to analyze a system and propose improvements
to attain higher levels of performance forms the basis of maturity models (Tontini et al., 2016). In this context, maturity can
be interpreted as "the level of professionalism of the purchasing function," and the models provide auditable stages that
organizations are expected to reach (Schiele, 2007). Academic interest in research considering the variable "maturity" in
processes as a focal point or in measurement models and self-assessment of system maturity has grown. Examples include
self-assessment models of maturity in risk management for clients in the public construction industry (Wibowo & Taufik,
2017), maturity assessment of the quality regulatory capacity of government procurement systems for public service (Xu &
Li, 2019), market maturity and purchasing as factors affecting private sector project grant performance (Opawole & Jagboro,
2017), and a study closely aligned with the theme of this research— the maturity model of purchasing and supply management
in small and medium-sized companies, which emphasizes that a maturity model consists of a sequence of levels for a partic-
ular class of objects (Tontini et al., 2016; Belvedere et al., 2018).

Considering existing methods of measuring the maturity of purchasing processes, numerous opportunities arise. While mod-
els may mention three to ten distinct and progressive levels of evolution, they are commonly condensed to four. These models
aim to assess the maturity of purchasing and supply management based on four levels, founded on the principles of
knowledge, formalization, and management (Schiele, 2007; Schweiger, 2014; Tontini et al., 2016):

Level 1: Indicates that the company lacks awareness of or does not apply structured purchasing and supply management
activities.

Level 2: The organization possesses knowledge regarding purchasing and supply management models, yet implementation
occurs without integration, formalization, and activity control, leading to suboptimal resource utilization and potential loss
of earnings performance.

Level 3: Signifies that the organization is undergoing adjustments and developing management models. While purchasing
and supply management concepts are applied extensively, integration is lacking, resulting in outcomes below their potential.
Level 4: The organization demonstrates adequate purchasing and supply management, optimizing resources and maximizing
company results.
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Employing maturity profiles facilitates communication and offers pathways for immediate decision-making in improvement
actions, enhancing the company's reliability, strategic analysis, innovation mastery, and managerial significance (Schiele,
2007). Additionally, it furnishes a standardized and systematic methodology enabling supply chain performance comparison
with other companies and market averages (Huang & Handfield, 2015).

3. Method

This research aims to apply an instrument to identify the level of maturity in purchasing concerning SS. The instrument has
been previously validated in research by Tontini et al., 2016, across metal-mechanical, chemical, and manufacturing indus-
tries spread throughout Brazil. A convenience sample method was employed for the researcher's convenience. The research
employed a combination of survey methods, case studies, and structural equation modeling. Structural Equation Modeling
(SEM) is utilized within the aspect of validating constructs and ensuring their reliability. SEM offers a measurement model
that delineates relationships between measured and latent variables, facilitating the estimation of reliability for both depend-
ent and independent variables. This approach allows researchers to assess the reliability of measured sets and establish con-
nections between constructs (Hair et al., 2009). An online questionnaire was developed using the Google Forms® tool to test
the hypotheses of the instrument. Professionals from various sectors of the supply chain participated, with a primary focus
on individuals with recent experience in purchasing or materials management within the supply chain. The responses were
generated using the degree of formalization and implementation technique. The assessment of maturity is based on objective
responses regarding the level of implementation (not implemented, under implementation, or implemented) and formalization
(formal or informal) (Tontini et al., 2016). This research aims to analyze four hypotheses:

H1: materials management positively influences the level of general maturity regarding SS.

H2: purchasing planning positively influences the level of general maturity regarding SS.

H3: the selection and development of suppliers positively influences the level of general maturity regarding SS.
H4: the purchasing process positively influences the level of general maturity regarding SS.

To validate the instrument in the defined sample, a pre-test was used. In this research, a sample of 13 respondents was used
to test the validity and accuracy of the questionnaire. In the pre-test of this questionnaire, the overall Cronbach's Alpha
obtained was 0.981 for a total of 53 questions. As this result was greater than 0.7, it was considered that the questionnaire
was valid and reliable. With the approval of the pre-test, the research began by sending the final questionnaire to the sample
groups, reaching buyers and other managers in the supply areas throughout Brazil, with the purpose of validating the research.
The sample used for the final survey included approximately 250 participants who were contacted over a period of 45 days,
resulting in a return rate of 28% (70 respondents).To carry out data analysis, a factorial model aided by IBM — SPSS software
was used. With the prior definition of the constructs and their variables, it was necessary to determine the indicators. At this
stage, general research acronyms were defined, such as MM(materials management), PP (procurement planning), PR (pro-
curement process), SS (supplier selection/evaluation) and VD (dependent variables: performance and service) to represent
the constructs, for each indicator. In the next stage, the results of the model were interpreted, and when considered approved,
it was then subjected to analysis to extract considerations about the findings, which were related to the studies undertaken so
far.

4. Results

The study was conducted at an American multinational corporation, established in 1918 in the United States. Operating glob-
ally, the company offers a diverse portfolio of chemical products and specialties to the market. In Brazil, it has been active
since 1997, serving the engineering materials sector. The company operates in two of Brazil's primary states, with manufac-
turing facilities located in Campo Bom, Rio Grande do Sul, and Suzano, Sdo Paulo, Brazil. Regarding suppliers, they vary
locally from plant to plant based on specific needs. While certain services are shared, each unit focuses on distinct product
portfolios. This necessitates greater flexibility and attention to regional particularities to ensure they do not compromise the
company’s strategic planning. Due to the multitude of variables involved, this study focused solely on analyzing the local
purchasing and supply areas.

4.1 Analysis of the Company’s Current Processes

The company's purchasing process commences with planning, where demands are entered into the purchasing system or
managed by the Material Requirements Planning system. Control and inventory turnover, as highlighted by authors in the
field, are fundamental aspects of Strategic Sourcing. Cost reductions are achieved through internal systems by minimizing
waste and stock, enhancing process efficiency, speed, and quality through clear stock replacement policies. However, low
stocks and increased product complexity leave little room for error, exposing the company to market risks and vulnerability
to suppliers. Communication among all involved areas in the purchasing process and formalization when communicating and
placing orders with suppliers are significant factors observed within the company. Clear communication underscores a posi-
tive relationship with suppliers, a point supported by literature emphasizing communication as crucial for optimal performance
and fostering long-term relationships with suppliers and internal departments.
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The importance of the company's policies and its relationship with key suppliers is also evident. These characteristics align
with literature on Strategic Sourcing, which emphasizes the strategic positioning of the process and the definition of specific
purchasing strategies for demand cases to ensure greater risk and opportunity control.

After analyzing these key points, it is imperative to apply the instrument to assess the company's maturity according to the
model.

4.2 Application of the Maturity Identification Tool and Analysis

Once validated, the questionnaire was administered to the company under study to ascertain its maturity level concerning the
established constructs. Responses were gathered from individuals responsible for the purchasing and supply management
departments and recorded in an Excel spreadsheet. The results obtained for each question are illustrated in Fig. 1:
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Fig. 1. Results obtained by the level model applied in the case study

Source: By the authors.

Fig. 1 depicts the constructs of materials management (H1), procurement planning (H2), supplier selection/evaluation (H3),
and procurement process (H4). Based on the results obtained for each indicator within these constructs, analysis can be con-
ducted. Within the materials management construct, a maturity level of 4 was observed for 95% of the indicators, with re-
sponses indicating the process as “effectively implemented and functioning”. This suggests a high level of maturity close to
4 for the entire sample, indicating a well-developed materials management process. The indicator MM 10, which assesses the
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implementation of supplier performance indicators periodically monitored by the supply area manager, is identified as needing
improvement, as it was rated as “formally implemented”.

In terms of procurement planning, the majority of responses (90.9%) indicated a maturity level of 4, with the process described
as "effectively implemented and functioning." The variable PP7, which relates to a purchasing policy predominantly based
on the ABC curve and its correlation with critical aspects from the XYZ curve, is identified as requiring further development.
Regarding the procurement process, 50% of the indicators in the case study sample achieved maturity level 4, indicating that
they are "effectively implemented and functioning." These indicators include criteria for adopting formal quotation and budg-
eting systems, prioritizing suppliers in purchasing processes, and contracting the supply of essential products. However, 37.5%
of the sample presented maturity level 1 in this construct, particularly in variables such as the adoption of tools for electronic
quoting, participation in purchasing groups, and a formal, defined, and controlled process for urgent purchases. These areas
require improvement to enhance the overall performance of the construct. Additionally, the PRS8 construct indicated a maturity
level of 2 concerning the monitoring and control of urgent purchases, highlighting the necessity for improvements in this
aspect. Finally, in the supplier selection/evaluation, a maturity level of 4 was attained in all analyzed constructs, with 100%
of responses indicating that the process is “effectively implemented and functioning.” This suggests that the purchasing sector
is fully developed in the proposed criteria for selection, qualification, approval, control, and revalidation of suppliers outlined
in this research.

4.3 Application of the survey with professionals in the area of purchasing and supply management

To facilitate comparison between the data obtained from the company under study and other companies within the Brazilian
context, a survey was conducted to gauge the perceptions of professionals in purchasing and supply management across
various industries. The objective was twofold: to identify the level of maturity in purchasing and supply management and to
validate the chosen instrument. The survey targeted 70 respondents selected through a non-probabilistic convenience sam-
pling method, considering the characteristics of the group. It was acknowledged that these respondents represent a subset of
the broader study population, comprising buyers and supply area managers (Freitas et al., 2000; Oliveira, 2001).

5. Discussion

By obtaining the necessary data through the questionnaire, it became possible to verify the sampling using the SPSS software,
with the objective of finding the adequacy of the sample represented by the Kaiser-Meyer-Olkin (KMO) and Barlett meas-
urement, of according to Table 1.

Table 1

KMO and Barlett
Kaiser-Olkin measure of sampling adequacy 0.75
Bartlett's sphericity test Qui-quadrado  3797.915 Df 990 Sig. 0.000

Source: By the authors.

Following the verification of sampling compliance, exploratory factor analysis (EFA) of the data was conducted using SPSS
software. In this study, Varimax rotation with Kaiser normalization was employed to attain the smallest number of columns
in the matrix. Factor loads were identified based on the criteria outlined in Table 2, which correlates the sample size with the
respective factor loads.

Table 2
Factor loadings based on sample size
Factor loading Sample Size Required for Significance

0.30 350
0.35 250
0.40 200
0.45 150
0.50 120
0.55 100
0.60 85
0.65 70
0.70 60
0.75 50

Source: Hair et al. (2009).

Based on the presented criteria, 23 variables were eliminated as they had a factor loading lower than 0.65 in the matrix of
rotated components for a sample size of 70. The remaining variables that exhibited a factor loading higher than 0.65 were
retained based on this criterion. In addition to the rotation with eight factors, tests were conducted with two to seven factors
to explore better results. However, none of these configurations yielded grouping similar to or superior to the rotation with
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eight factors. Following this factor analysis, it was necessary to reorganize the nomenclature of the previously used indicators
belonging to the four initial constructs, grouping them into eight constructs (see Chart 1).

Chart 1

New nomenclature of constructs
Previous name New nomenclature after EFA Final construct
MM4 MMP1
MM5 MMP2 MMP
MM7 MMP3
MMS MMRI1 MMR
MM10 MPRS1
PRS MPRS2
PR7 MPRS3
SS1 MPRS4
SS2 MPRS5 MPRS
SS3 MPRS6
SS4 MPRS7
SS5 MPRS8
SS6 MPRS9
MM12 MMAI1 MMA
MM16 MMPPE1
PP2 MMPPE2 MMPPE
PP3 MMPPE3
PP7 PPPR1
PR8 PPPR2 PPPR
PR1 PRS1 PRS
PR2 PRO1
PR3 PRO2 PRO

Source: By the authors.

The new groupings resulted in eight constructs. The MPRS (Suppliers) construct emerged as the largest group, comprising
nine variables (MPRS1 to MPRS9). These variables encompass evaluation criteria related to: (1) quantitative performance
of suppliers; (2) prioritization of participants in quotation processes; (3) procurement of essential products; (4) processes for
supplier selection, qualification, and approval; (5) control of suppliers' technical documentation; (6) initial qualification audits
for suppliers; (7) formal and periodic evaluation of suppliers; (8) revalidation and analysis of supplier performance indicators;
and (9) provision of evaluation feedback to suppliers for improvement or development. The MPRS construct distinctly ad-
dresses aspects of continuous improvement, the supplier market, and fostering long-term partnership relationships, aligning
with the principles of Strategic Sourcing (Eltantawy & Giunipero, 2013; Kocabasoglu & Suresh, 2006; Talluri et al., 2013;
Yildiz Cankaya, 2020). The constructs MMR (MMR1), MMA (MMA1), and PRS (PRS1) encompass criteria related to the
receipt process (whether centralized and formally defined), storage conditions (whether compliant with the necessary material
requirements), and formalization (existence of a formal quotation and budget system aiding purchasing decisions), respec-
tively. Prior to conducting the factor analysis, the variables of the MMR and MMA constructs were part of the materials
management construct, while the PRS variable belonged to the initial procurement process construct (Tontini et al., 2016).
Two constructs, PPPR and PRO, were formed, each comprising two variables. The PPPR variables pertain to inquiries about
indicators of supplier value accumulation, criticality for acquisition determinations, and indicators of urgent purchases. On
the other hand, both variables in PRO relate to the utilization of tools aimed at optimizing processes, expediting operations,
and identifying the most advantageous market proposals to strategically guide buyers in their purchasing decisions. Lastly,
the constructs MMP (Standardization) and MMPE (Stock) consist of three variables each. MMP variables focus on product
standardization criteria and defining technical material standards. Conversely, MMPR includes variables centered around
stock control, order tracking, and inventory turnover, all crucial components for facilitating a strategic, efficient, and stand-
ardized purchasing flow. Leveraging Strategic Sourcing principles, these constructs aim to capitalize on opportunities to
reduce waste and inventory, while establishing clear policies for managing more complex products (Kumar Sharma et al.,
2018; Thomas et al., 1989; Yildiz Cankaya, 2020). From these constructs, it was necessary to adjust the initial proposed
model, which included four hypotheses, to align with the scenario presented by the eight hypotheses in the new model derived
from factor analysis. The eight hypotheses generated from the exploratory factor analysis (EFA) are as follows:

Hi: Product standardization influences the overall maturity level of SS.

Hz: The product receiving process influences the overall maturity level of SS.

Ha: Suppliers influence the overall maturity level of SS.

Ha: The product storage process influences the overall maturity level of SS.

Hs: Inventory turnover influences the overall maturity level of SS.

He: Performance indicators of processes influence the overall maturity level of SS.
H7: Formal purchasing guidance systems influence the overall maturity level of SS.
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Hs: Optimization and agility tools for the purchasing and supply management area influence the overall maturity level of SS.

The expansion of these hypotheses can be visualized in the model depicted in Fig. 2.

Strategic

Sourcing

Fig. 2. Model representation after factor analysis
Source: By the authors.

With the establishment of this model and the results obtained from the conducted factor analysis, the structural equation
modeling process commenced using Smart PLS 3.0®. In Fig. 3, it is possible to highlight the layout of the model for the
proposed constructs and variables. The latent constructs are represented by circles, composed of latent variables, while the
observed variables or indicators are represented by rectangles, these being the independent variables. The relationships be-
tween the constructs and indicators, in turn, are presented through arrows, which when directed in the same direction are
considered a predictive relationship or causal relationship (Hair et al., 2009; Prates et al., 2003).

l MMPPET
0.878
—0.957+ MMPPE2
0.934
-
MMPPE3
MMPPE

0.555

ogsL 1|
0881 e

Strategic
Sourcing

09s5 ¥ 0!
0883y poos

PRO

Fig. 3. Final model

Source: By the authors.

The value depicted in the central circle represents the R? of the SS construct, assessing the proportion of variance explained
by the endogenous variables in the structural model. The remaining blue circles are denoted by acronyms for each construct,
named in accordance with Chart 2, which outlines the relationship between the acronym and the construct, along with the
composition of its variables (Ringle et al., 2014).
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Chart 2
Relationship of constructs and their compositions in the proposed model
Acronym Construct Variable composition
MMP Standardization Product standardization criteria
MMR Receipt Product receiving process
MPRS Suppliers Selection, qualification, evaluation, approval and revalidation of suppliers
MMA Storage Proper storage of materials
MMPPE Stock Inventory control and turnover
PPPR Indicators Purchase policy based on indicators and control of urgent purchases
PRS Formalization Formal purchasing guidance system
PRO Tools Auxiliary tools for purchasing optimization and agility

Source: By the authors.

After conducting the structural modeling, it becomes imperative to validate the measurement model. At this juncture, the
conducted checks assess how well the researcher's theory regarding the relationships between the constructs aligns with
reality. Thus, the PLS-SEM structural model establishes a set of criteria that must be met in the evaluation: (1) composite
reliability; (2) convergent validity; (3) discriminant validity; (4) indicator reliability (Hair et al., 2014).

Composite reliability assesses the consistency of the set of sample responses. This indicator pertains to the quality of a meas-
ure, evaluating the structural model in terms of its reliability (Hair et al., 2014). Values exceeding 0.7 are deemed acceptable
(Chin and Newsted, 1998). In exploratory research, there is some flexibility in what is considered adequate, typically ranging
between 0.6 and 0.7, while for other types of research, satisfactory results often fall between 0.7 and 0.9 (Hair et al., 2014).
For the present research, the composite reliability of the constructs were as follows: MMP: 0.936, MMR: 1.000, MPRS:
0.949, MMA: 1.000, MMPPE: 0.946, PPPR: 0.904, PRS: 1.000, and PRO: 0.819, with the central construct SS (Strategic
Sourcing) reaching 0.829, thus meeting the criteria established by the literature.

Convergent validity is achieved through positive correlations between the variables and their respective constructs, which
are elucidated by each latent construct. Therefore, this indicator is termed Average Variance Extracted (AVE), with conver-
gence to a satisfactory outcome considered when it exceeds 0.5 (Fornell & Larcker, 1981; Ringle et al., 2014). The respective
AVEs for the constructs in this sample are as follows: MMP: 0.831, MMR: 1.000, MPRS: 0.675, MMA: 1.000, MMPPE:
0.853, PPPR: 0.825, PRS: 1.000, and PRO: 0.699. Thus, these results affirm the convergent validity of the observed variables,
maintaining positive correlations between the validated constructs as evidenced by the AVEs.

Lastly, indicator reliability refers to constructs with high loads, indicating that the indicators share the latent construct being
measured. External loads exceeding 0.7 are considered above the recommended threshold in the literature, while in explora-
tory studies, values greater than 0.4 are acceptable (Hair et al., 2014). Table 3 displays the indicator reliability, wherein
squaring the loads reveals values greater than 0.4, ensuring the reliability of the factors (Hulland, 1999).

Table 3
Indicator reliability
Indicator reliability
Construct Variable External load Confiability
MMP MMP1 0.940 0.884
MMP3 0.901 0.812
MMR MMRI1 1.000 1.000
MPRS MPRS1 0.842 0.709
MPRS6 0.790 0.624
MPRS7 0.874 0.764
MPRSS8 0.882 0.778
MPRS9 0.860 0.740
MMA MMAI1 1.000 1.000
MMPPE MMPPEI1 0.878 0.771
MMPPE3 0.934 0.872
PPPR PPPRI 0.935 0.874
PRS PRSI 1.000 1.000
PRO PROI 0.965 0.931

Source: By the authors

In relation to the objective of this structural equation modeling, which was to test and validate the research hypotheses re-
garding the factors for identifying the level of purchasing maturity and supply management regarding Strategic Sourcing, it
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can be considered that the The proposed model according to figure 3 is valid, being verified based on the quantitative values
obtained in Table 3 and its qualitative composition of variables (Chart 2) (Chin and Newsted, 1998; Hair et al., 2014).

5.1 Analysis of hypotheses

After conducting the factor analysis, which encompassed all the proposed indicators, it became possible to address certain
inquiries regarding the influence of each construct in identifying the maturity level of purchasing and supply management
concerning SS fundamentals. Concerning H1 (hypothesis 1), which posits that product standardization affects the overall
maturity level concerning SS, it can be concluded that it does not exert a positive influence on the central SS construct. Its
factor loading of -0.151 fails to meet the minimum criterion for values greater than 0.10, which are considered significant in
the literature (HAIR et al., 2014). This construct also exhibits the lowest coefficient among the latent samples for the tested
sample, indicating a weak correlation (SILVA, 2006). Therefore, for this sample, the hypothesis does not positively impact
the central construct.

As for H2 (hypothesis 2), which suggests that factors associated with the product receiving process could influence the
concept of a more mature SS, the hypothesis is not supported by the data. The factor loading of -0.010, lower than 0.10,
suggests that the receiving process does not positively influence achieving higher levels of maturity regarding the SS con-
struct (Hair et al., 2014). Thus, this hypothesis does not positively impact the intended central construct for this sample.

In response to H3 (hypothesis 3), which encompasses factors directly related to suppliers as criteria influencing the maturity
of purchasing and supply management regarding SS fundamentals, a factor loading of 0.428 was obtained after factor anal-
ysis, confirming its positive impact on the central SS construct (Hair et al., 2014). This hypothesis is classified as the second
most influential within the context of the other constructs, aligning with the basic tenets of SS where suppliers play a crucial
role in its execution (Schiele, 2007).

Regarding H4 (hypothesis 4), which evaluates the relationship between the process of proper material storage and its influ-
ence on the SS construct, the factor analysis yielded a loading factor of -0.030. Consequently, it is deemed to have no impact
on the SS construct as it does not meet the established criteria (Hair et al., 2014). Therefore, hypothesis 4 does not positively
influence the central SS construct for the utilized sample.

Moving on to H5 (hypothesis 5), this construct focuses on inventory control and turnover, aiming to positively influence the
primary SS construct by enhancing maturity levels. After conducting the factor analysis, the index was 0.555, indicating and
validating its positive impact on the Strategic Sourcing construct (Hair et al., 2014). This construct, being the most significant
within the proposed model, is supported by the literature as the key determinant not only in stock and replacement policies,
control criteria, and stock turnover but also in managing the maintenance of minimum stocks and overall stock analysis aimed
at eliminating excess and obsolete stocks.

Regarding hypothesis 6 (H6), it pertains to indicators guiding process performance and the establishment of purchasing poli-
cies based on area indicators, thereby aiming to influence SS-related decisions. This hypothesis is classified positively in
terms of its impact on the SS construct, achieving a factor of 0.158 post-factor analysis, thus affirming its influence as per the
model (HAIR et al., 2014). The literature supports this construct by advocating for the application of indicators ensuring
process performance through SS tools (Medina-Serrano et al., 2020).

Hypothesis 7 (H7) posits that formal purchasing guidance systems affect the maturity of purchasing and supply management
concerning Strategic Sourcing. However, post-factor analysis, the construct in question attained an index of -0.097, failing to
meet the minimum significance criterion established by the literature, which stipulates factor values greater than 0.10 (Hair
et al., 2014). Consequently, the construct represented by hypothesis 7 does not positively impact the SS construct for the
utilized sample.

Lastly, H8 (hypothesis 8), representing optimization and agility tools for the purchasing and supply management area, seeks
to exert a certain influence on the SS construct. Nonetheless, post-factor analysis, the result indicates that this construct does
not positively impact the identification of purchasing and supply management maturity regarding Strategic Sourcing in the
proposed model. With a load of 0.055 on this factor, it is concluded that this construct does not impact SS (HAIR et al., 2014).

The model generally yields an R? of 0.678 for the endogenous variable Strategic Sourcing. This indicates that the impactful
latent variables in this model, mainly MPRS (suppliers), MMPPE (stock), and PPPR (indicators), elucidate the variance of
the proposed model in SS. Collectively, these variables influence 67.8% of the SS latent variable. The coefficients calculated
for MPRS, MMPPE, and PPPR are significant for this construct as they exhibit values exceeding 0.10 in their paths (Hair et
al., 2014; Wong, 2013). Therefore, the variables with values of 0.428, 0.555, and 0.158, respectively, positively impact the
SS latent variable, with MMPPE being the most influential coefficient and PPPR representing the lowest among the impacting
variables in the sample.
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Considering the research context, the hypotheses affirm their positive impact on the proposed SS construct, as they exhibit
correlations and interactions within the specified framework of the purchasing and supply management maturity model.

6. Final considerations

The primary aim of this study was to propose an instrument for assessing the maturity level of purchasing and supply man-
agement, with a focus on correlating it with the principles of Strategic Sourcing, thus validating the proposed model. Utilizing
a case study approach involving a company and engaging professionals from purchasing and supply management fields, we
employed structural equation modeling via Smart PLS 3.0® to develop a diagram and determine correlation loads between
the constructs. This instrument was then applied to validate the initial maturity identification model, obtaining insights into
the purchasing and supply management processes of the case study company vis-a-vis the Strategic Sourcing principles.

Upon applying the initial instrument to assess the maturity of purchasing and supply management processes within the case
study company, it became evident that improvements are necessary in several key areas. Specifically, the organization would
benefit from enhancing indicators such as MM10 for materials management (H1), PP7 for purchasing planning (H2), and
PR2, PR3, PR6, and PRS pertaining to the purchasing process (H4). However, regarding supplier selection and evaluation
(H3), no significant improvements were identified based on the criteria evaluated in this research.

To address the identified areas for improvement, specific recommendations are proposed. Firstly, to enhance MM 10 planning,
it is suggested to develop a supplier performance indicator to monitor corrective actions, thereby fostering continuous im-
provement in the supplier relationship process. For PP7 strategies, implementing a purchasing policy based on the ABC curve,
focusing on high-value items, in conjunction with aspects of the XYZ curve, is recommended to optimize performance. More-
over, to address constructs related to PR2, PR3, PR6, and PRS8, which involve electronic quotation tools, participation in
purchasing groups, formalized procedures for urgent purchases, and monitoring of emergencies, respectively, it is advisable
to further develop these areas to streamline processes, reduce costs, and ensure effective control and monitoring, as suggested
in the literature.

Upon validating the instrument with the case study company, it became apparent that further studies involving professionals
from the market were necessary to corroborate the findings. Subsequently, a questionnaire was administered to a sample of
buyers and supply managers, and data obtained from the survey, along with insights from the literature, were used to create
constructs through factor analysis. These constructs were aimed at testing and achieving the objectives outlined in the study,
resulting in hypotheses delineated for each construct.

To ensure the validity of the questionnaire, a pre-test was conducted with a reduced sample, yielding positive results based
on the Cronbach's Alpha reliability test, in line with literature recommendations. Following the validation of the pre-test, the
research proceeded to the final sample. Subsequent analysis of the sample size adequacy involved the KMO and Bartlett test,
which demonstrated suitable values to validate the model, followed by factor analysis to group related variables and unfold
constructs. Notably, constructs such as standardization (MMP), collection (MMR), suppliers (MPRS), storage (MMA), stock
(MMPPE), indicators (PPPR), formalization (PRS), and tools (PRO) were identified.

Among the conditional hypotheses, it was determined that constructs such as MPRS, MMPPE, and PPPR had a positive
impact on the central construct of Strategic Sourcing (SS), surpassing the factor load recommended in the literature. This
underscores the clarity in the relationship between constructs and their influence on the central focus of this research.

The analyses conducted to validate the measurement model yielded results superior to those suggested by the literature for
tests of composite reliability, convergent validity, discriminant validity, and indicator reliability within the constructs. Success
was achieved in developing, validating, and implementing the proposed instrument, aligning with the central theme of this
research.

In line with the overarching objective of this study, it was observed that constructs pertaining to suppliers, stock, and indicators
positively impacted the Strategic Sourcing construct within this specific sample. However, it's crucial to acknowledge that the
main limitation of this study lies in the sample format, as it was based on a non-probability sample for convenience. The
constructs identified as impacting purchasing maturity and supply management concerning Strategic Sourcing are only appli-
cable within the scope of this respondent group. Therefore, while this research cannot be considered definitive due to its
reliance on responses from seventy participants, it does mark a significant completion. It is recommended to apply this pro-
posed model in scenarios where Strategic Sourcing is effectively practiced, analyzing resulting behaviors. Additionally, future
research could explore the challenges and opportunities encountered by companies in implementing Strategic Sourcing as a
strategic model for their purchasing and supply management areas.

Ultimately, this study contributes to a deeper understanding of Strategic Sourcing frameworks, expands knowledge about
various perceptions related to purchasing, and underscores the research and methodology used in conceptualizing this study,
thereby enhancing understanding across multiple dimensions.



12

Acknowledgments

The authors acknowledge National Scientific Development Council and Technological — CNPq — Brazil, in carrying out the
research.

References

Akesson, J., Jonsson, P., & Edanius-Hillas, R. (2007). An assessment of sourcing strategies in the Swedish apparel indus-
try. International ~ Journal  of  Physical  Distribution &  Logistics =~ Management, 37(9),  740-762.
https://doi.org/10.1108/09600030710840840

Ayres, A. D. P. S. (2009). Gestdo  de  logistica e  operagoes. 1ESDE  BRASIL  SA.
https://doi.org/10.15957/j.cnki.jjd1.2009.07.004

Belvedere, V., Grando, A., & Legenvre, H. (2018). Testing the EFQM model as a framework to measure a company’s pro-
curement performance. Total Quality Management & Business Excellence, 29(5-6), 633-
651.https://doi.org/10.1080/14783363.2016.1224085

Boehmke, B., Hazen, B., Boone, C. A., & Robinson, J. L. (2020). A data science and open source software approach to
analytics  for  strategic  sourcing. International ~ Journal — of  Information — Management, 54,  102167.
https://doi.org/10.1016/j.ijinfomgt.2020.102167

Chiang, C. Y., Kocabasoglu-Hillmer, C., & Suresh, N. (2012). An empirical investigation of the impact of strategic sourcing
and flexibility on firm's supply chain agility. International Journal of Operations & Production Management, 32(1), 49-
78. https://doi.org/10.1108/01443571211195736

Chin, W. W. (1998). The partial least squares approach to structural equation modeling. Modern methods for business re-
search, 295(2), 295-336. http://books.google.com.sg/books?hl=en&lr=&id=EDZ5AgA AQBAJ&oi=fnd&pg=PA295&d

Dias, M. A. P. (1996). Administragdo de materiais: uma abordagem logistica. In Administragao de materiais: uma abordagem
logistica (pp. 399-399).

Ellram, L., & Tate, W. L. (2015). Redefining supply management’ s contribution in services sourcing. Journal of Purchasing
and Supply Management, 21(1), 64-78. https://doi.org/10.1016/j.pursup.2014.10.001

Eltantawy, R. A., & Giunipero, L. (2013). An empirical examination of strategic sourcing dominant logic: Strategic sourcing
centricity. Journal of Purchasing and Supply Management, 19(4), 215-226. https://doi.org/10.1016/j.pursup.2013.07.001

Formentini, M., Ellram, L. M., Boem, M., & Da Re, G. (2019). Finding true north: Design and implementation of a strategic
sourcing framework. Industrial Marketing Management, 77, 182-197. https://doi.org/10.1016/j.indmarman.2018.09.006

Fornell, C., Larcker, D. SEM with Unobservable Variables and Measurement Error: Algebra and Statistics. [S. I.: 5. n.]

Freitas, H., Oliveira, M., Saccol, A. Z., & Moscarola, J. (2000). O método de pesquisa survey. Revista de Administra&ccdeil;
ao da Universidade de Sao Paulo, 35(3).

Hair Jr, J. F., Sarstedt, M., Hopkins, L., & Kuppelwieser, V. G. (2014). Partial least squares structural equation modeling
(PLS-SEM): An emerging tool in business research. European  business  review, 26(2), 106-121.
https://doi.org/10.1108/EBR-10-2013-0128

Hair, J. F., Black, W. C., Babin, B. J., Anderson, R. E., & Tatham, R. L. (2009). Andlise multivariada de dados. Bookman
editora.

Hair, J. F., Ringle, C. M., & Sarstedt, M. (2011). PLS-SEM: Indeed a silver bullet. Journal of Marketing theory and Prac-
tice, 19(2), 139-152. https://doi.org/10.2753/MTP1069-6679190202

Huang, Y. Y., & Handfield, R. B. (2015). Measuring the benefits of ERP on supply management maturity model: a “big data”
method. International Journal of Operations & Production Management, 35(1), 2-25. https://doi.org/10.1108/IJOPM-07-
2013-0341

Hulland, J. (1999). Use of partial least squares (PLS) in strategic management research: A review of four recent studies. Stra-
tegic management Jjournal, 20(2), 195-204. https://doi.org/10.1002/(sici)1097-
0266(199902)20:2<195::aidsmj13>3.0.c0;2-7

Huma, S., Ahmed, W., & Najmi, A. (2020). Understanding the impact of supply-side decisions and practices on supply risk
management. Benchmarking: An International Journal, 27(5), 1769-1792. https://doi.org/10.1108/B1J-06-2019-0272

Jensen, P. A. (2017). Strategic sourcing and procurement of facilities management services. Journal of Global Operations
and Strategic Sourcing, 10(2), 138-158. https://doi.org/10.1108/JGOSS-10-2016-0029

Khan, K. A., & Pillania, R. K. (2008). Strategic sourcing for supply chain agility and firms' performance: A study of Indian
manufacturing sector. Management Decision, 46(10), 1508-1530. https://doi.org/10.1108/00251740810920010

Kim, M., Suresh, N. C., & Kocabasoglu-Hillmer, C. (2015). A contextual analysis of the impact of strategic sourcing and E-
procurement on performance. Journal of Business & Industrial Marketing, 30(1), 1-16. https://doi.org/10.1108/JBIM-01-
2012-0010

Knight, A. K., Blessner, P., Olson, B. A., & Blackburn, T. D. (2017). Strategic sourcing and corporate social responsibility:
Aligning a healthcare organization's strategic objectives. Journal of Purchasing and Supply Management, 23(2), 94-104.
https://doi.org/10.1016/j.pursup.2017.01.002

Kocabasoglu, C., & Suresh, N. C. (2006). Strategic sourcing: an empirical investigation of the concept and its practices in US
manufacturing  firms. Journal of Supply Chain  Management, 42(2), 4-16. https://doi.org/10.1111/.1745-
493X.2006.00008.x



T. Konrath et al. / Management Science Letters 15 (2025) 13

Kriljic, P. (1983). Purchasing Must Become Supply Management. Harvard Business Review, [S. ], n. September-October,
p. 109-117.

Kumar Sharma, S., Singh, R., & Matai, R. (2018). Force field analysis of Indian automotive strategic sourcing risk manage-
ment enablers and barriers. Measuring Business Excellence, 22(3), 258-275. https://doi.org/10.1108/MBE-09-2017-0062

Landale, K. A., Apte, A., Rendon, R. G., & Salmeron, J. (2018). Using analytics to inform category management and strategic
sourcing. Journal of Defense Analytics and Logistics, 1(2), 151-171. https://doi.org/10.1108/jdal-06-2017-0010

Lsj1H9txe9d X6 Zk#v=0onepage&q&f=false

Mandal, S. (2021). Impact of supplier innovativeness, top management support and strategic sourcing on supply chain resili-
ence. International ~ Journal of  Productivity and  Performance  Management, 70(7), 1561-1581.
https://doi.org/10.1108/IJPPM-072019-0349

Marconi, M. D. A, & Lakatos, E. M. (2004). Metodologia cientifica (Vol. 4). Sao Paulo: Atlas.
https://doi.org/10.1590/S1517-97022003000100005

Medina Serrano, R., Gonzélez-Ramirez, R., Gasco, J. L., & Llopis, J. (2020). Strategic sourcing: Developing a progressive
framework for make-or-buy decisions. https://doi.org/10.3926/jiem.2858

Oliveira, T. D. (2001). Amostragem ndo probabilistica: adequagdo de situagdes para uso e limitagdes de amostras por con-
veniéncia, julgamento e quotas. Administragdo on line, 2(3), 1-7. https://goo.gl/skzASC

Opawole, A., & Jagboro, G. O. (2017). Factors affecting the performance of private party in concession-based PPP projects
in Nigeria. Journal of Engineering, Design and Technology, 15(1), 44-57. https://doi.org/10.1108/JEDT-09-2015-0058

Ozturan, M., Mutlutiirk, M., Ceken, B., & Sar1, B. (2019). Evaluating the information systems integration maturity level of
travel agencies. Information Technology & Tourism, 21(2), 237-257. https://doi.org/10.1007/s40558-018-0138-3

Palvia, P. C., King, R. C., Xia, W., & Palvia, S. C. J. (2010). Capability, quality, and performance of offshore IS vendors: A
theoretical framework and empirical investigation. Decision sciences, 41(2), 231-270. https://doi.org/10.1111/j.1540-
5915.2010.00268.x

Prates, R. O., & Barbosa, S. D. J. (2003, July). Avaliacao de interfaces de usuario—conceitos e métodos. In Jornada de Atual-
izagdo em Informatica do Congresso da Sociedade Brasileira de Computagdo, Capitulo (Vol. 6, p. 28). sn.

g=chin+1998+PLS&ots=47qB7ro0np&sig=rihQBibvT6S-

Ringle, C. M., Da Silva, D., & de Souza Bido, D. (2014). Modelagem de equagdes estruturais com utilizagdo do
SmartPLS. REMark-Revista Brasileira de Marketing, 13(2), 56-73. https://doi.org/10.5585/remark.v13i2.2717

Schiele, H. (2007). Supply-management maturity, cost savings and purchasing absorptive capacity: Testing the procurement—
performance link. Journal of purchasing and supply management, 13(4), 274-293. https://doi.org/10.1016/j.pur-
sup.2007.10.002

Schweiger, J. (2014). A theory-based perspective on Maturity Models in Purchasing and Supply Management. In /nnovative
Methods in Logistics and Supply Chain Management: Current Issues and Emerging Practices. Proceedings of the Ham-
burg International Conference of Logistics (HICL), Vol. 18 (pp. 531-554). Berlin: epubli GmbH.

Silva, J. S. F. D. (2006). Modelagem de Equagdes Estruturais: Apresentacdo de uma metodologia. Dissertacdo de Mestrado
UFGRS. /S. L], p. 1-105.

Sislian, E., & Satir, A. (2000). Strategic sourcing: a framework and a case study. Journal of Supply Chain Management, 36(2),
4-11. https://doi.org/10.1111/1.1745-493X.2000.tb00246.x

Talluri, S., DeCampos, H. A., & Hult, G. T. M. (2013). Supplier rationalization: A sourcing decision model. Decision Sci-
ences, 44(1), 57-86. https://doi.org/10.1111/j.1540-5915.2012.00390.x

Thomas, H. R., Sanvido, V. E., & Sanders, S. R. (1989). Impact of material management on productivity—A case study. Jour-
nal of Construction Engineering and Management, 115(3), 370-384.

Tontini, G., de Carvalho, L. C., Schlindwein, N. F. D. C., & Tomarevski, V. (2016). Maturity model of procurement and
supply management in small and medium-size enterprises: A benchmarking of hospitals and metal-mechanic compa-
nies. International Journal of Quality and Service Sciences, 8(3), 315-333. https://doi.org/10.1108/1JQSS-04-2016-0036

Wibowo, A., & Taufik, J. (2017). Developing a self-assessment model of risk management maturity for client organizations
of public construction projects: Indonesian context. Procedia engineering, 171, 274-281. https://doi.org/10.1016/j.pro-
eng.2017.01.335

Wong, K. K. K. (2013). Partial least squares structural equation modeling (PLS-SEM) techniques using SmartPLS. Marketing
bulletin, 24(1), 1-32. http://marketingbulletin.massey.ac.nz/v24/mb_v24 tl wong.pdf%5Cnhttp://www.re-
searchgate.net/profile/Ke n_Wong10/publication/268449353 Partial Least Squares_Structural Equation_Modeling_ (P
LS-SEM) Techniques_Using_SmartPLS/links/54773b1b0cf293e2da25e3f3.pdf

Xu, L., & Li, P. (2019). Evaluation for quality regulatory capability maturity in government procurement of public service
based on probabilistic linguistic term sets. Journal of Intelligent & Fuzzy Systems,37(1), 1371-1384.
https://doi.org/10.3233/JIFS-182788

Yildiz Cankaya, S. (2020). The effects of strategic sourcing on supply chain strategies. Journal of Global Operations and
Strategic Sourcing, 13(2), 129-148. https://doi.org/10.1108/JGOSS-01-2019-0002



14

®)

© 2025 by the authors; licensee Growing Science, Canada. This is an open access article distrib-
uted under the terms and conditions of the Creative Commons Attribution (CC-BY) license
(http://creativecommons.org/licenses/by/4.0/).



