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Abstract 
Business process maturity models have been developed in several domains to offer organizations a 

simple but effective possibility to measure the quality of their processes and indicate a gradual 

roadmap for improvement. However, it is often unclear which practitioners should participate in 

assessments and empirical evidence that reveals the validity and usefulness of these models is scarce. 

To address these criticisms of procurement maturity models, this study aims to extent our 

understanding of the effects associated with the characteristics of the practitioners who assess 

procurement maturity and investigate its influence on procurement performance. The main objective 

of this study is to empirically examine the assumption that procurement maturity has a positive impact 

on procurement performance. To acquire the necessary information, a case study was conducted at 

Royal Philips in the Netherland. An assessment survey was designed to gather primary data on 

assessor characteristics and procurement maturity. In parallel, secondary data on procurement 

performance, defined by cost savings and contracting productivity in multiple years, was exported 

from existing business tools. Multiple regression analysis indicated that the assessments of managers 

reporting directly to the CPO seem biased by aspirations and global policies rather than facts. The 

most critical assessments can be obtained from assessors with 3 to 5 years of working experience and 

cultural differences potentially play a big role. Partial least squares structural equation modelling 

revealed a positive significant path from procurement maturity towards procurement performance in 

terms of cost savings and contracting productivity. This result empirically demonstrates the validity of 

the assumption that procurement maturity has a positive impact on procurement performance. 
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Executive summary 

Introduction 
Business processes are at the heart of each organization. They describe the way of working (Dijkman, 

Turetken, van IJzendoorn, & de Vries, 2019), and therefore impact how organizations perform (Van 

Looy, De Backer, & Poels, 2012). Since over half of the revenue of many companies flows back to 

suppliers, procurement is a major area for cost savings and process improvements (Monczka, 

Handfield, Giunipero, & Patterson, 2009). Business process maturity models have been developed to 

offer organizations a simple but effective possibility to measure the quality of their processes 

(Wendler, 2012) and indicate a gradual roadmap for improvement (De Bruin, Freeze, Kaulkarni, & 

Rosemann, 2005). However, it is often unclear which practitioners should participate in assessments 

and empirical evidence that reveals the validity and usefulness of these models is scarce (Tarhan, 

Turetken, & Reijers, 2016). To address these criticisms of procurement maturity models, this study 

aims to extent our understanding of the effects associated with the characteristics of the practitioners 

who assess procurement maturity and investigate its influence on procurement performance. The 

main objective of this study is to empirically examine the assumption that procurement maturity has 

a positive impact on procurement performance. 

Research design 
To visualize the constructs, Figure 1 presents our research model and corresponding hypotheses. 

 

Figure 1: Research model and hypotheses 
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In this model, procurement maturity is represented by a latent (i.e., unobserved) construct which was 

operationalized by the process dimensions of the selected and refined procurement maturity model 

(PSM2F). In general, not much is known about which assessor characteristics affect perceived 

procurement maturity. Van Looy (2015) found that top managers rather overestimate generic 

business process maturity. Hence, we hypothesized that hierarchy and management level positively 

affect perceived procurement maturity (H1 and H2). Hierarchy level represents how directly an 

employee reports to the CPO, while management level indicates the amount of reports an employee 

has.  

The underlying assumption behind every business process maturity model is that the higher the 

maturity level, the better business processes can be executed. As such, business process maturity 

expresses the expected business process performance based on the actual capabilities, in order to 

predict the actual performance of business processes (Rosemann & de Bruin, 2005; Van Looy, 2014). 

Accordingly, we hypothesized that procurement maturity has a positive effect on procurement 

performance (H3). 

To test the hypotheses and address the research objectives, a case study was conducted at Royal 

Philips in the Netherland. Two data collection methods were selected in order to acquire the necessary 

information. A survey was chosen to gather primary data on procurement maturity. This required the 

design of a questionnaire. In apparel, secondary data on procurement performance was exported 

from existing business tools. 

Results 
In total 590 employees were invited to participate in the procurement maturity assessment survey, of 

which 235 unique responses were collected. Not all assessors were directly responsible for cost 

savings and contracting productivity, so Figure 2 presents the two data sets that were obtained. 

 

Figure 2: The complete and performance data set 
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The analysis of which assessor characteristics affect perceived procurement maturity was able to make 

use of the complete data set (N=235). Multiple regression analysis was selected as data analysis 

technique. In total, three proposed maturity calculation methods were evaluated. The best results 

were achieved with PSM2F_hybrid, which takes the stepwise nature of maturity into account per 

process dimension by averaging the minimum level of each process dimension. 

𝑃𝑆𝑀2𝐹ℎ𝑦𝑏𝑟𝑖𝑑 =  𝑎𝑣𝑔( 𝑆𝑃𝑚𝑖𝑛, 𝑂𝐼𝑚𝑖𝑛, 𝑆𝐸𝑚𝑖𝑛, 𝐶𝑃𝑚𝑖𝑛, 𝑇𝑆𝑚𝑖𝑛, 𝑃𝐼𝑚𝑖𝑛, 𝐼𝑀𝑚𝑖𝑛 ) 

The multiple regression model with the highest predictive accuracy explained 28% of the variance in 

perceived procurement maturity (PSM2F_hybrid). Table 1 displays the significant independent 

predictor variables that were included in the model. The assumptions were satisfied so the inclusion 

and positive standardized beta coefficient of Hierarchy_4 indicates partial support for H1. 

Table 1: PSM2F_hybrid coefficients 

Model  
Unstandardized 

Coefficients 

Std. 

Coefficients 
t Sig. 

  B Std. Error Beta   

PSM2F_hybrid 

(Constant) 2.212 .052  42.737 .000 

Region_Asia .647 .082 .445 7.932 .000 

Exp_Org_3 -.345 .089 -.217 -3.884 .000 

Hierarchy_4 .590 .224 .147 2.631 .009 

Exp_Proc_1 .856 .340 .141 2.515 .013 

 

The analysis of the influence of procurement maturity on procurement performance made use of the 

performance data set (N=75). Many alternative partial least squares structural equation models were 

evaluated, but the model that best explained the influence on procurement performance used the 

minimum level of each process dimension as indicators for procurement maturity. Evaluation of the 

measurement model metrics of convergent validity, reliability and discriminant validity was 

satisfactory. To further evaluate the structural model, bootstrapping with 5000 subsamples was 

performed. The results of the bootstrapping procedure are displayed in Figure 3. 

 

Figure 3: Bootstrapping procedure PLS-SEM model of PM_min and PP 
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Procurement maturity was able to explain about 8% of the variance in procurement performance, 

which can be interpreted as weak (Hair, Hult, Ringle, & Sarstedt, 2017). From this result we can 

conclude there is much variation within this variable. Procurement performance measures rely much 

on the specific set of suppliers an account manager is responsible for. Table 2 presents the effect of 

procurement maturity on procurement performance in the model. Its significant and positive 

structural path coefficient provides clear support for H3. 

Table 2: Structural path PLS-SEM model of PM_min and PP 

Structural path 
Original 

Sample (O) 
Sample 

Mean (M) 
Std Dev 
(STDEV) 

T Statistic 
(|O/STDEV|) 

P Value 

PM_min → PP 0.286 0.325 0.098 2.908 0.004 

 

Conclusions 
Partial support was found for the positive effect of hierarchy level on perceived procurement maturity 

and the hypothesis relating procurement performance was supported. This result empirically 

demonstrates the validity of the assumption that procurement maturity has a positive impact on 

procurement performance in the case study context. Table 3 summarizes the results with respect to 

the hypotheses. 

Table 3: Summary of the results with respect to the hypotheses 

Hypothesis Result 

H1 Hierarchy level positively affects perceived procurement maturity Partially supported 

H2 
Management level positively affects perceived procurement 
maturity 

Rejected 

H3 
Procurement maturity has a positive effect on procurement 

performance 
Supported 

 

A notable limitation of this study is that procurement maturity is first an independent and then a 

dependent variable. The analysis of assessor characteristics is about differences in perceived 

procurement maturity, while assuming constant actual procurement maturity. However, the analysis 

of procurement performance assumes that perceived equals actual procurement maturity and thus 

assumes differences in both. These assumptions somewhat contradict each other. In reality, perceived 

and actual procurement maturity will both vary. 

Some practical implications can be derived from the results of this study. Business practitioners who 

are concerned with the effects of assessor characteristics on perceived procurement maturity can be 

assured that age group and education have little to no influence. The assessments of employees 

working at higher hierarchy levels seem biased by aspirations and global policies rather than facts (Van 

Looy, 2015). For the most critical assessments business practitioners should include assessors with 3 

to 5 years of working experience in the organization. Lastly, cultural differences could play a big role 

and should potentially be accounted for. 

In line with the results of this study, practitioners in similar business settings can expect improved 

procurement performance in terms of cost savings and contracting productivity, while focusing on 

increasing their level of procurement maturity according to the refined procurement maturity model.  
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1. Introduction 
Business processes are at the heart of each organization. They describe the way of working (Dijkman 

et al., 2019), and therefore impact how organizations perform (Van Looy et al., 2012). In recent years, 

organizations are facing increasingly larger and more complex processes (Dikici, Turetken, & Demirors, 

2018) combined with ever demanding customers (Van Looy, De Backer, & Poels, 2010). Business 

Process Management (BPM) has helped organizations improve and innovate (Brocke, Zelt, & 

Schmiedel, 2016). Today organizations continue to face pressure to gain and retain competitive 

advantage, identify ways of cutting costs, improve quality and reduce time to market (De Bruin et al., 

2005). With the growing competitiveness in the business environment, companies increasingly 

concentrate on their core business and rely more than ever on external resources, such that in many 

organizations more than half of the turnover value is spent on purchased goods and services (Van 

Weele, 2010). For this reason it is not difficult to see why procurement is a major area for cost savings 

and process improvements, since over half of the revenue flows back to suppliers (Monczka et al., 

2009). Suppliers are not only significant in term of resources spend on them, but their capabilities can 

also help differentiate a producer’s final goods or services. One of the most well-known high-level 

process overviews of a company is Porter’s value chain, displayed in Figure 4. It is composed of primary 

and support activities that should lead to margin when configured properly. Procurement relates to 

the function of purchasing inputs used in the company’s value chain. Because these inputs can be 

direct or indirect, procurement is classified as support activity. 

 

Figure 4: Value Chain. Source: (Porter, 1985) 

By now, many organizations have realized the importance of business processes in delivering high-

quality products and services (Tarhan et al., 2016). Business Process Maturity Models (BPMMs) have 

been developed to offer organizations a simple but effective possibility to measure the quality of their 

processes (Wendler, 2012). Additionally, they identify aspects that require attention and indicate a 

gradual roadmap for improvement (De Bruin et al., 2005). Two well-known generic examples are 

Capability Maturity Model Integration (CMMI) and the OMG standard Business Process Maturity 

Model, but many others exist (Van Looy, 2014). The success of CMMI actually inspired the 

development of several maturity models in other domains (Tarhan et al., 2016). This is certainly true 

for procurement. 
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1.1 Problem definition 
Despite that many generic BPMMs have been proposed in the last decade, the level of empirical 

evidence that reveals the validity and usefulness of these models is scarce (Tarhan et al., 2016). 

Overall, there are insufficient studies that demonstrate an increased process maturity of an 

organization (with respect to a particular BPMM) leads to an improved business performance (Tarhan 

et al., 2016). In Procurement this is recognized as well as Rozemeijer (2008) stresses the relevance of 

procurement maturity models for the profession, but also found that they should be used with great 

care and that further research is needed to test them empirically. On the other hand, Van Poucke 

(2016) stated that because the procurement maturity concept is critically disputed the models have 

been poorly applied in academic and empirical research. 

Empirical validation is not the only discussion point as Ramsay & Croom (2008) challenge the validity 

of the widespread consensus that has emerged in the Purchasing and Supply Management (PSM) field 

arguing that purchasing and supply activities may be allocated to the categories of “strategic” and 

“non-strategic”. Particularly with reference to the distribution of large and small companies in the 

economy. They conclude the models are only of interest and relevance to the very small number of 

large corporations.  

Another critical study by Andreasen & Gammelgaard (2018) found that extant PSM maturity models 

are too rigid for managers to apply, and although maturity models are commonly accepted in PSM 

literature, in practice, they may produce the opposite effect of what is promised. For this reason, Chief 

Procurement Officers (CPOs) call for academic literature offering more practical purchasing 

development tools and insights, as they still seem to encounter major difficulties in realizing a strategic 

position for their department in the organization (Van Poucke, 2016).  

Besides rigidity, lack of methodical detail forms another issue. It is often not clearly discussed if and 

when to repeat a maturity assessment and which practitioners should participate (Schweiger, 2016). 

For generic BPMMs Van Looy (2015) already found that the current literature still requires extensions 

of our understanding of the effects associated with the characteristics of the practitioners who assess 

maturity. This applies to the procurement domain as well.  

Because of the critical ongoing discussion in the scientific literature the development of procurement 

maturity models is moving forward. The core point of criticism, according to Schweiger (2016), is that 

these models do not provide proper mechanisms for a context specific and dynamic adaptation and 

follow a rigid structure of pre-defined stages indifferent of company specific goals, company size or 

branch. Moreover, content-related contradictions, a lack of empirical validation, unclear application 

logic and missing ready-to-use instruments can be highlighted as further points of criticism. Finally, 

the missing link from the actual assessment to the intended transformation is noted as well. Although 

studies have often been set up in the context of procurement’s development toward a strategic 

business function in the company, investigation of the development process itself has remained 

limited (Van Poucke, 2016).  
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1.2 Research objectives 
This study aims to explore business process maturity in the procurement domain. The study’s focus is 

further illustrated by a Venn diagram of the research area in Figure 5. The particular area of interest 

lies between the intersections of the two circles. Since procurement is an important part of the value 

chain of every organization and major business process on its own (Van Weele, 2010), this area is 

labeled as procurement maturity.  

 

Figure 5: Venn diagram of the research area 

Despite the ongoing debates in the scientific literature, academics and practitioners do agree that a 

mature PSM function can have a major impact on a company’s competitive position (Schweiger, 2016). 

Procurement maturity models are of great value because they help us systematically organize and 

make sense of the large body of knowledge in procurement. They also provide useful guidance to 

procurement managers in their day-to-day work and deliver a shared reference framework for them 

in discussions with executive management (Rozemeijer, 2008). 

To address two criticisms of procurement maturity models, it would be interesting to get a better 

understanding of the effects associated with the characteristics of the practitioners who assess 

maturity and investigate the influence of procurement maturity on procurement performance. 

Therefore, the main objective of this study is to empirically examine the assumption that procurement 

maturity has a positive impact on procurement performance. Given this objective, the following main 

research question is formulated: 

What is the empirical validity of the assumption that procurement maturity has a positive impact 

on procurement performance? 

To give more structure to the problem two sub-questions are formulated. Firstly, because it is often 

not clear which practitioners should participate, it is insightful to see what perceptual differences exist 

among procurement maturity assessments of respondents within the function and if those differences 

have anything to do with their characteristics. 

1. Which assessor characteristics affect perceived procurement maturity? 

Secondly, the impact of procurement maturity on procurement performance needs to be investigated 

to answer the main research question. 

2. How does procurement maturity influence procurement performance? 
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1.3 Contribution 
By conducting research on criticisms of procurement maturity models this study positions itself at the 

forefront of the discussion in the PSM field and contributes in multiple ways. 

Firstly, this case study was solely conducted at Royal Philips, a leading health technology company. 

For this reason, performing an interorganizational analysis was considered out of scope. While most 

procurement maturity studies focus on such comparisons between companies where performance 

measures are scored relative to major industry competitors on a Likert scale (Foerstl, Hartmann, 

Wynstra, & Moser, 2013; Hartmann, Kerkfeld, & Henke, 2012), this study aims to find meaningful 

insights from the data obtained within the borders of the case organization. This setup allowed for the 

use of objective individual performance measures in contrast to surveyed subjective company 

performance measures. Such a novel perspective adds to the existing body of knowledge in PSM. 

Secondly, the current literature still requires extensions of our understanding of the effects associated 

with the characteristics of the practitioners who assess procurement maturity. A better understanding 

of those effects provides valuable insight for the application and assessment method of procurement 

maturity models. This research therefore explores to what extent respondents within the function 

assess procurement maturity differently. 

Thirdly, the amount of studies that provide empirical evidence that validates procurement maturity 

models is scarce. By investigating how procurement maturity influences procurement performance, 

essential knowledge is added to the current literature. Possibly, the underlying assumption that 

procurement maturity is positively related to procurement performance can be confirmed, which 

would further demonstrate the usefulness of procurement maturity models. 

1.4 Outline 
The remainder of this report is organized as follows. In Chapter 2, the theoretical background is further 

elaborated upon and a summary of the structured literature review on business process maturity in 

the procurement domain is given. Thereafter, Chapter 3 describes the research design, which 

comprises the research process, research model and corresponding hypotheses. Chapter 4 provides 

an elaboration of the case study context and data collection methods. In Chapter 5, the results of the 

data analysis are detailed and interpreted in a discussion. Finally, Chapter 6 presents the conclusions 

of this study, along with a standpoint on limitations, future research and practical implications. 
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2. Background and literature review 
This chapter first describes the theoretical background of relevant concepts and provides a summary 

of the structured literature review by Jonker (2017) thereafter. 

2.1 Theoretical background 

2.1.1 Purchasing 
Although purchasing is generally perceived as a narrower term than procurement the two are still 

used interchangeably. According to Van Weele 

“purchasing is the management of the company’s external resources in such a way that the supply 

of all goods, services, capabilities, and knowledge which are necessary for running, maintaining 

and managing the company’s primary and support activities is secured at the most favorable 

conditions” (2010, p. 3). 

Purchasing is both a functional group (i.e., a formal entity on the organizational chart) as well as a 

functional activity (i.e., buying goods and services). The purchasing group performs many activities to 

ensure it delivers maximum value to the organization. These activities involve: Supplier identification 

& selection, Buying, Negotiation & contracting, Supply market research, Supplier measurement & 

improvement and Purchasing systems development (Monczka et al., 2009). 

2.1.2 Procurement 
Compared to purchasing, procurement is generally seen as a broader concept. Van Weele defined that  

“procurement includes all activities required in order to get the product from the supplier to its 

final destination. It encompasses the purchasing function, stores, traffic, and transportation, 

incoming inspection and quality control and insurance, allowing companies to make supplier 

selection decisions based on total cost of ownership (TCO), rather than price. Procurement is used 

when relating to buying based upon total cost of ownership in a project environment” (2010, p. 6). 

In Figure 6 the procurement process model is depicted along with related concepts. 

 

Figure 6: Procurement process model and related concepts. Source: (Van Weele, 2010) 

  



6 
 

Academics often use the term Purchasing and Supply Management (PSM), because in the past 

purchasing was more seen as operational function. This is the right side of the procurement process 

model. Kraljic even published a classic article on the distinction in which he argues that purchasing 

must become a strategic function: 

“To ensure long-term availability of critical materials and components at competitive cost, a host 

of manufacturers will have to come to grips with the risks and complexities of global sourcing. 

Others that already source on a global basis must learn to cope with uncertainties and supply or 

price disruptions on an unprecedented scale. Instead of simply monitoring current developments, 

management must learn to make things happen to its own advantage. This calls for nothing less 

than a total change of perspective: from purchasing (an operating function) to supply management 

(a strategic one)” (1983, p. 110). 

Moreover, an important development in later years was to split the purchasing function into a more 

strategically oriented set of activities around selecting and contracting suppliers and more operatively 

oriented activities ensuring the ordering and delivery of materials and services (Schiele, 2019). The 

reason for this split is twofold: on the one hand, an often-observed phenomenon is that if strategic 

and operative activities are bundled in one job, the preponderance of operative day-to-day activities 

prevent the execution of more strategic and long-term activities. On the other hand, strategic and 

operative activities require different skills and differently educated people. 

2.1.3 Maturity 
Stepping away from the procurement related concepts, maturity aims at systematically improving the 

capabilities of business processes and their organizations to deliver higher performance over time 

(Van Looy, 2014). That makes maturity a measure to indicate how well business processes can 

perform. It relates to the expected performance, which is an indicator of the actual performance (Van 

Looy et al., 2012). The focus can be on the maturity of specific business processes, or more generally, 

on the maturity of the overall management of business processes within the organization.  

The notion of maturity was first proposed by Phillip Crosby (1979) and is defined as “the state of being 

complete, perfect, or ready” (Tarhan et al., 2016). Within procurement, maturity is also referred to as 

the level of professionalism within the function (Rozemeijer, Van Weele, & Weggeman, 2003). 

2.1.4 Business process maturity 
Organizations are facing increasingly larger and more complex processes (Dikici et al., 2018). To 

measure business process maturity a large variety of models have been develop over the years. In 

general, a maturity model is a tool to systematically assess and improve capabilities or critical success 

factors to reach a goal (Van Looy, 2014). Moreover, they offer organizations a simple but effective 

possibility to measure the quality of their processes (Wendler, 2012). Becker, Knackstedt, & 

Pöppelbuß defined that 

“a maturity model consists of a sequence of maturity levels for a class of objects. It represents an 

anticipated, desired, or typical evolution path of these objects shaped as discrete stages. Typically, 

these objects are organizations or processes. The bottom stage stands for an initial state that can 

be, for instance, characterized by an organization having little capabilities in the domain under 

consideration. In contrast, the highest stage represents a conception of total maturity” (2009, p. 

213). 
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Figure 7 presents an example of the underlying conceptual model of business process maturity. It 

consists of the six core elements representing a critical success factor for BPM (Vom Brocke & 

Rosemann, 2015). 

The underlying assumption of the model is that the factors (on the left-hand side) represent 

independent variables that determine the dependent variable (process success). This variable, in turn, 

is assumed to determine business success (Rosemann & de Bruin, 2005). 

 

Figure 7: Conceptual model of business process maturity. Source: (Rosemann & de Bruin, 2005) 

An additional assumption is that higher maturity in each of these factors will be reflected in higher 

levels of process success and thus business success. Finally, it is important to identify relevant 

contextual factors. For instance, there might be differences between organizations in the public and 

private sector (Rosemann & de Bruin, 2005). 

2.1.5 Procurement maturity 
Reck & Long (1988) were amongst the first to come with a coherent development model describing 

different development stages between purchasing and a more integrated strategic function. Since 

then there has been a steady flow of ideas from academics and consultants regarding the stage-like 

development of purchasing toward a strategic business function (Rozemeijer, 2008). The term 

development was more often replaced with maturity and purchasing became purchasing and supply 

management or procurement in recent years. Combining the concepts of procurement and maturity 

models, Schweiger proposed the following definition for procurement maturity models:   

“A procurement maturity model is a strategic instrument for evaluating the current policies, 

processes and structural elements of the purchasing and supply management function according 

predefined stages and predefined dimensions based on key evaluation points. The evaluation of 

the attained performance level can be done independently by the company itself or by a third-

party. The overall goal is to create transparency about strengths and weaknesses of the purchasing 

and supply management function as basis for launching improvement initiatives in order to better 

respond to current or future challenges” (2016, p. 38). 
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Figure 8 gives an example of a procurement maturity research model. Hartmann, Kerkfeld, & Henke 

(2012) proposed a comprehensive performance measurement using PSM outcomes as intermediary 

results that mediate the relationship between PSM drivers and financial outcomes. Purchasing 

maturity is the latent capability that was operationalized by the five PSM drivers. Their research 

findings supported the first four hypotheses confirming that an advanced, comprehensive 

implementation of PSM activities contributes to an improvement in PSM outcomes, which in turn 

mediates improvements of financial outcomes. 

 

Figure 8: Research model of PSM drivers & performance outcomes. Source: (Hartmann et al., 2012) 

Adding the parameter estimates to a research model results in a structural model, of which a 

procurement specific example is displayed in Figure 9. In their study Foerstl, Hartmann, Wynstra, & 

Moser (2013) found support for eight of the nine hypotheses. In particular, a positive impact was 

found of cross-functional integration and functional coordination on purchasing performance, and of 

purchasing performance on company performance. 

 

Figure 9: Structural model with standardized parameter estimates. Source: (Foerstl et al., 2013) 
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2.1.6 Procurement strategy 
Positioning determines whether a company’s profitability is above or below the industry average. The 

fundamental basis of above-average performance in the long run is sustainable competitive 

advantage, according to Porter (1980). Therefore, he developed three generic strategies to achieve 

such a position. They are depicted in Figure 10. The notion underlying the concept of generic strategies 

is that competitive advantage is at the heart of any strategy, and achieving competitive advantage 

requires a company to make a choice (Porter, 1980). Without going into detail, it goes without saying 

that the consequences of making a choice will have to be translated in terms of procurement and 

supplier strategies. Each one of them requires different types of supplier networks. For cost leadership 

prices and costs are essential, while differentiation would require more focus on collaboration and 

involvement in new product development (Van Weele, 2010). 

 

Figure 10: Generic competitive strategies. Source: (Porter, 1980) 

When designing procurement strategies, it is recommended to apply the purchasing portfolio matrix 

of Kraljic (1983). The concept has stood the test of time and is still considered very useful in practice 

(Gelderman & van Weele, 2003). Through Kraljic’s approach it becomes clear that not all products and 

buyer-supplier relationships are to be managed in the same way. The purchasing portfolio matrix aims 

at developing differentiated strategies through classifying products based on two dimensions: Supply 

risk and Profit impact. The general idea is to classify the products as per their preferred purchasing 

strategy that leads to minimize the supply risk and make most out of the buying power to enhance 

the purchasing performance and the yield of organizations (Padhi, Wagner, & Aggarwal, 2012). The 

result is illustrated by the 2 by 2 matrix in Figure 11. 

 

Figure 11: Kraljic’s purchasing portfolio matrix. Source: (Padhi et al., 2012) 
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Depending on the product segment of the portfolio, the supply strategy will differ. The emphasis 

should lie with the strategic and leverage products as they generally make up 80% of the total 

turnover. For strategic products the suggested strategy is a performance-based partnership. The 

objective of this strategy is to create mutual commitment in a long-term relationship through pre-

planned and mutually agreed cost and operational improvements targets (Van Weele, 2010). The 

preferred strategy to purchase leverage products, where the supply risk is lower, is competitive 

bidding. Suppliers and products are basically interchangeable, so the goal is to secure the best deal 

for the short-term (Van Weele, 2010). Leverage products are opposed by bottleneck products where 

securing the continuity of supply is the most important, albeit at additional costs. At the same time, 

activities are conducted aimed at reducing the dependence on these suppliers (Van Weele, 2010). 

Finally, the proposed strategy for non-critical products, with few technical and commercial difficulties, 

is labeled category management. This strategy is aimed at reducing the number of suppliers, 

administrative costs and logistic complexities (Van Weele, 2010). 

2.1.7 Procurement performance 
Measuring procurement performance is a major concern for many companies, but it is often difficult 

to develop measures that direct behavior or activity exactly as intended (Monczka et al., 2009). Van 

Weele conceptually defined that 

“procurement performance is the extent to which the purchasing function is able to realize its 

predetermined goals at the sacrifice of a minimum of the company’s resources, i.e., costs” (2010, 

p. 60). 

To summarize, he suggested four key areas of procurement performance measurement (2010): 

• Materials costs/prices, referring to the relationship between standard and actual prices paid 

for materials and services 

• Product/quality, about the function’s responsibility regarding the quality of purchased 

materials and services 

• Logistics, referring to procurement’s role in contributing to an efficient incoming flow of 

purchased materials and services 

• Organization, meaning the major resources that are used to achieve the goals and objectives 

of the purchasing function 

These key areas give high-level guidance of procurement performance measurement, but the 

researchers that already investigated the link between maturity and performance all had their own 

elaboration of the construct. 

Batenburg & Versendaal (2006) decided on using quality conformance, price purchase index, supplier 

delivery accuracy and transaction costs. The constructs were measured through eight questions about 

the perceived and relative success of the respondents’ organization.  

Schiele (2007) focused on the purchasing function’s financial contribution to the company in 

particular. Therefore, he innovatively measured procurement performance as a company’s ability to 

pinpoint cost saving opportunities in multiple workshops. 

Hartmann et al. (2012) selected three PSM performance outcomes with multiple items, which were 

measured by a five-point Likert scale: Costs performance, Quality performance and Innovation 

performance. In the survey the key informants were asked to rate the level of their operational 

performance compared to the performance level of their best competitors (Hartmann et al., 2012). 
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Foerstl et al. (2013) use another definition of procurement performance compared to Van Weele 

(2010): The performance of the PSM function in terms of price savings, total cost, quality, lead-times 

and contribution to innovation – all with regard to purchased items. They also chose to conduct a 

survey to collect perceptual data on the five purchasing performance dimensions in their definition. 

These performance dimensions were all scored relative to major industry competitors on a five-point 

Likert scale with five reflecting far better and one reflecting far worse performance (Foerstl et al., 

2013). 

Similar to Schiele (2007), Úbeda et al. (2015) also reviewed procurement performance in terms of cost 

savings. They additionally found that more mature purchasing departments use a broader set of 

purchasing tools, methodologies and a higher number of cost-saving levers. 

Next to academia, industry has their own findings on procurement performance. In their annual Global 

CPO survey, which has provided a global benchmark of the sentiment of procurement leaders and an 

insight into the key themes and challenges facing procurement, Deloitte (2017, 2018b) found that cost 

reduction continues to be the number one priority for procurement leaders. 

In 2017, with uncertainty and growth ambitions being a constant in many organizations, it was 

understandable that the number one priority for 79% of CPOs surveyed was reducing costs, which was 

closely linked to the 48% of CPOs wanting to increase cash flow. A year later, 78% of over 500 

procurement leaders identified cost reduction as their top priority strategy, followed by new 

products/market development with 58% and managing risks at 54%. Regarding the measures that 

formed the surveyed organization’s procurement balanced scorecard, it becomes clear from Figure 12 

that they are cost dominated as well. 

 

Figure 12: Procurement balanced scorecard measures. Source: (Deloitte, 2017) 
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2.2 Structured literature review 
Prior to this study a structured literature review of business process maturity in the procurement 

domain was performed, which followed Randolph’s (2009) proposed research stages.  

The review sought to answer four research questions. Maturity is measured by models, so firstly it 

was important to find out which ones exist and what general characteristics they have. Moreover, 

there is a lack of studies validating the underlying assumption of generic business process maturity 

models (Tarhan et al., 2016), but it was not clear to what extent this has been tested in the 

procurement domain. Additionally, although all models try to approximate the real world as best as 

they can, they are never perfect. Therefore, it was interesting to review what the criticisms of 

procurement maturity models were. Finally, to conduct a case study and apply a procurement 

maturity model, it was necessary to determine the most useful ones and eventually select one model. 

Assessment availability was an essential trait here, because otherwise replicability of the study is 

impossible. 

These research questions will be individually elaborated upon in this chapter, but first an overview of 

the scientific literature search results is given.  

2.2.1 Search results 
Searching the digital libraries with the search query, applying the “snowballing method” and 

evaluating the returned articles based on the selection criteria resulted in a list of 29 relevant studies. 

Appendix A provides the full list of these studies in chronological order. Given the scope of this review 

it is believed that this number of publications was sufficient. Figure 13 shows the distribution of 

articles by year (from 1998 until 2016) and publication type (Journal, Conference proceeding, Book 

section and Other). The trend of the distribution by year graph illustrates that the topic has gradually 

gained more interest over time. 2006 was an exceptional year with the introduction of three new 

procurement maturity models. The number of publications was also way above average in 2008. In 

more recent times, after some relatively quiet years, the number of publications became more stable 

with an average of three since 2013. 

In terms of publication type, journal articles and conference proceedings both cover a little over one 

third of the article pool. With five articles they are followed by the “Other” category (Technical reports, 

Theses and Dissertations). Book section is the smallest group with only two included articles.  

 

Figure 13: Distribution of articles by year and type. Adapted from (Tarhan et al., 2016) 
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2.2.2 Overview of maturity models in procurement  
In total 17 maturity models were identified in the scientific literature. These models are summarized 

by author(s), model, levels and assessment availability in Table 4. The assessment availability criteria 

is adapted from Van Looy et al. (2012) and is of vital importance for applicability. Without the 

assessment questions and corresponding level calculation publicly available a case study can’t be 

conducted. In this column “Fully known” means that the assessment is either free or at a cost, e.g., on 

a website, in a book or article, etc. It can be used for educating the process team members or for 

earning credibility. “Partially known” points to either the assessment questions or maturity level 

calculation not being publicly available. Assessment availability is “Fully unknown” when capabilities 

and their scores are merely described at a high-level, e.g., in consultancy. 

This is not the first time an overview like this is created. For example, Schiele (2007) provided a table 

with ten other procurement maturity models before introducing his own. Also, Schweiger (2014) 

wrote a theory-based perspective on maturity models in purchasing and supply management, 

producing his own a year later. Even Van Weele & Rozemeijer (1998) reviewed 12 other contributions 

from 1988 – 1996.  

Table 4: Identified procurement maturity models 

Author(s) Model Levels 
Performance 

link 

Assessment 

Availability 

(Monczka, 1993) 
Michigan State University (MSU) 

model 
101 Yes 

Fully known 

(in Dutch) 

(Van Weele & 

Rozemeijer, 1998) 

Integrated Purchasing 

Developmental Model (IPDM)  
6 No 

Partially 

known 

(Beukers, Versendaal, 

Batenburg, & 

Brinkkemper, 2006) 

Procurement Alignment 

Framework (PAF) 
6 Yes 

Fully 

known 

(Cousins, Lawson, & 

Squire, 2006) 

Purchasing Function 

Configurations (PFC) 
72 Yes 

Fully 

known 

(Møller, Hedegaard, 

Petersen, Vendelbo, 

& Jakobsen, 2006) 

Public Procurement 

Development Model (PPDM)  
5 No 

Fully 

unknown 

(Paulraj, Chen, & 

Flynn, 2006) 

Levels of Strategic Purchasing 

Model (LSPM)  
3 Yes 

Partially 

known 

(Schiele, 2007) 
Supply-management Maturity 

Model (SMM) 
4 Yes 

Fully 

known 

(Batenburg & 

Versendaal, 2008) 

Procurement Maturity and 

Alignment Model (PMAM) 
5 Yes 

Fully 

unknown 

(Rendon, 2008) 
Contract Management Maturity 

Model (CMMM) 
5 No 

Fully 

unknown 

(Van Weele, 2010) 
Purchasing and Supply 

Development Model (PSDM) 
6 No 

Partially 

known 

(Hartmann et al., 

2012) 

Purchasing and Supply 

Management Driver Model 

(PSMDM) 

5 Yes 
Fully 

known 
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(Bemelmans, 

Voordijk, & Vos, 

2013) 

Purchasing Maturity Tool (PMT) 6 No 
Partially 

known 

(Foerstl et al., 2013) 

Purchasing and Supply 

Management Maturity Model 

(PSMMM) 

5 Yes 
Fully 

known 

(Keith, Vitasek, 

Manrodt, & Kling, 

2015) 

Strategic Sourcing Maturity 

Model (SSMM)  
5 No 

Fully 

unknown 

(Schweiger, 2015) 

Purchasing and Supply 

Management Maturity 

Framework (PSM2F) 

43 No 
Fully 

known 

(Úbeda et al., 2015) 
Conceptual Purchasing Maturity 

Model (CPMM)  
5 Yes 

Partially 

known 

(Tontini, de Carvalho, 

Schlindwein, & 

Tomarevski, 2016) 

Maturity Model of Procurement 

and Supply Management 

(MMPSM) 

4 No 
Partially 

known 

1 The MSU model contains 14 processes, which each consist of 10 maturity stages 
2 four purchasing function configurations were identified 
3 The framework does not aggregate its eight dimensions of high maturity in PSM to one maturity level 
 
In terms of the number of maturity levels the models consist of, there is a wide variety. Schweiger 

(2015) does not choose for a solution with an aggregated maturity level but instead his model offers 

a comprehensive summary of indicators for high maturity in its kernel. The Michigan State University 

(MSU) model on the other hand contains as much as 10 maturity levels for 14 different processes. 

From this table it is also evident already that “Fully known” assessment availability is a rare trait. Most 

models have an assessment availability that is “Partially known” or “Fully unknown”. About half of the 

retrieved models demonstrate a positive link between procurement maturity and performance, but 

this topic will be further elaborated upon in the next section. 

Besides the attention these models receive in academic literature, consultancy companies are also 

applying their own versions of them. Deloitte (2018a) has created a Digital Maturity Model (DMM) as 

a tool to enable digital transformation in companies. Moreover, Implement Consulting Group (2011) 

has developed their own Implement Procurement Maturity Model (IPPM) which can be used by 

functions focusing on efficiency. It measures maturity within eight dimensions of procurement: 

Sourcing, Strategy, Organization, Procure-2-pay, Reporting & documentation, System support, 

Supplier relationship management and Change & effect. According to PwC (2014), their online 

Procurement Maturity Index (PDI) assessment helps to identify gaps in the operating model which 

need addressing to sustain savings deliver and effectively manage an organization’s third party spend. 

Finally, Roland Berger (2014, 2016) has been measuring the maturity of different sectors in dealing 

with nine cross-industry procurement challenges in their CPO agenda studies. 

These examples show that academic knowledge is transferring to business practitioners. However, 

CPOs call for academic literature offering more practical procurement development tools and insights, 

as they still seem to encounter major difficulties in realizing a strategic position for their department 

in the organization (Van Poucke, 2016). 
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2.2.3 The link between procurement maturity and performance 
A common criticism of procurement maturity models is that there is limited evidence demonstrating 

a positive relation between the maturity level and business performance. Our literature review has 

identified nine models that address this issue in some way. 

For the MSU model it was found that higher proficiency levels (relative to other business units) will 

lead to relatively higher savings as percentage of spend in the next year (Hoffmann, van Raaij, & 

Wynstra, 2008). 

With the PAF eight statements about performance were surveyed on a 5-point Likert scale and 

aggregated. Batenburg & Versendaal (2006) found that the maturity/alignment factor correlates 

significantly and positively with procurement performance. 

Differences among the clusters of Cousins et al. (2006) showed that purchasing functions make greater 

contributions to performance as they mature, moving from undeveloped to capable to strategic 

configurations.  

Paulraj et al. (2006) analyses revealed that strategic purchasing can have a profound impact on supply 

chain performance for both buyer and supplier companies. 

Instead of sending out a survey Schiele (2007) measured cost savings in commodity workshops and 

showed a highly significant relationship between purchasing’s maturity level and cost-reduction 

results.  

Batenburg & Versendaal (2008) state about their PMAM that maturity has a positive and significant 

effect on procurement performance, but the explanatory power is limited with an adjusted R2 of 

around 0.1. It also did not change significantly when the maturity-alignment interaction was added. 

In a later study Hartmann et al. (2012) presented the PSMDM that explained a more sizable portion 

of the variance of four dependent performance construct: cost performance 54.9%, quality 

performance 50.0%, innovation performance 38.7%, and financial performance 31.9%. Purchasing 

maturity had a direct effect on the first three PSM outcomes and an indirect effect on the financial 

outcome. For that reason, they concluded that an advanced, comprehensive implementation of PSM 

activities contributes to an improvement in PSM outcomes, which in turn mediates company success. 

One year after that Foerstl et al. (2013) came up with a model in which four investigated PSM practices 

explained 0.4 of the variance of purchasing performance. They found evidence that more mature PSM 

functions, significantly reduce costs, enhance quality and contribute to the innovativeness of the 

buying company’s products and services, which in turn contributes to company performance. 

Finally, Úbeda et al. (2015) provided the most recent work that addresses the maturity – performance 

link. With their CPPM they found higher cost savings in more mature organizations, with a significant 

correlation of 0.7 between cost savings and purchasing maturity level. 

Although there are quite some studies that found a positive link between procurement maturity and 

performance, further insight is required in how procurement maturity relates to procurement 

performance. So far, researchers have based their analyses and conclusions on cross-sectional data 

and/or single observations rather than longitudinal data and far too many generalizations from small, 

atypical samples have been made (Van Poucke, Van Weele, & Matthyssens, 2014). 
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2.2.4 Criticism of procurement maturity models 
The last section discussed a common criticism of procurement maturity models, but there are more 

weaknesses and challenges. Almost every author is, in a way, aware of this and therefore most of 

them also include chapters discussing the limitations of their presented work. Schweiger (2016) 

provided the most recent and comprehensive study of points of criticism. They’ll be briefly elaborated 

upon in this section. 

Rigidity and inflexibility 

A core point of criticism is that procurement maturity models do not provide proper mechanisms for 

a context specific and dynamic adaptation and follow a rigid structure of pre-defined stages indifferent 

of company specific goals, company size or branch. Therefore, these models mostly exclude or do not 

sufficiently address the ideas and findings from contingency theory, resource-based view and the 

dynamic capabilities approach, as an organization’s ability to reconfigure its competences and 

structures to address rapidly changing internal and external requirements. Aspects concerning 

weighting of criteria for a better fit to organization-specific needs are not addressed at all or only 

insufficiently by current models (Schweiger, 2016). For example, reaching the highest levels of 

maturity is often not possible if you are not an internationally operating organization. 

Content-related contradictions 

As noted earlier, the models differ in term of the number of maturity levels they contain. Besides that, 

some choose for a Likert scale while others opt for predefined statements per maturity level. These 

are just design choices, but sometimes authors also don’t agree about the description of the final level 

of maturity. For example, there are different opinions concerning recommendations about the “right” 

organizational structure. Whereas some authors (Bemelmans et al., 2013; Van Weele, 2010) define a 

centrally-led PSM structure as a criterion of high maturity, other authors (Schiele, 2007) insist on not 

prescribing any particular form of organization as better (Schweiger, 2016). These contradictions are 

confusing for practitioners. 

Lack of empirical validation 

Not so many models have been empirically tested so far. The previous section already elaborated 

upon this issue. Out of the 17 identified procurement maturity models, nine tested the hypothesis 

that higher procurement maturity leads to higher performance in some way. 

Unclear application logic and missing ready-to-use instruments 

In the majority of publications about procurement maturity models, clearer recommendations for 

proper application settings in a company would be desirable (Rozemeijer, 2008). It is often not clearly 

discussed if and when to repeat the assessment and which practitioners should participate. Some 

models indicate the average time the assessment would take, but most don’t.  

An important aspect of maturity models is the assessment method itself, but full details are not always 

indicated in the respective publications (Schweiger, 2016). This makes many of the procurement 

maturity models unusable for practitioners and the study results not replicable for academics. 

Missing link from assessment to transformation 

Maturity assessment and gap identification is the core focus of most studies, whereas the 

transformation and change management aspects are not covered and discussed sufficiently. Of 

course, most authors provided some recommendations, like to ensure management support, but 

consistent and scientifically well-founded factor model including critical success factors for fostering 

the change management capability in PSM remains missing to date (Schweiger, 2016). 
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2.2.5 Procurement maturity model selection  
Not all identified procurement maturity models from the overview can be used for application in the 

case study. The assessment needs to be disclosed and therefore only models with fully known 

assessment availability can be selected. The seven models that meet this requirement are listed in 

Table 5. 

Table 5: Procurement maturity models with fully known assessment availability 

Author(s) Model Levels 
Performance 

link 

Assessment 

Availability 

(Monczka, 1993) 
Michigan State University (MSU) 

model 
10 Yes 

Fully known 

(in Dutch) 

(Beukers et al., 2006) 
Procurement Alignment 

Framework (PAF) 
6 Yes 

Fully  

known  

(Cousins et al., 2006) 
Purchasing Function 

Configurations (PFC) 
7 Yes 

Fully  

known 

(Schiele, 2007) 
Supply-management Maturity 

Model (SMM) 
4 Yes 

Fully  

known 

(Hartmann et al., 

2012) 

Purchasing and Supply 

Management Driver Model 

(PSMDM) 

5 Yes 
Fully  

known 

(Foerstl et al., 2013) 

Purchasing and Supply 

Management Maturity Model 

(PSMMM) 

5 Yes 
Fully  

known 

(Schweiger, 2015) 

Purchasing and Supply 

Management Maturity 

Framework (PSM2F) 

4 No 
Fully  

known 

 

Because of the international environment at the case organization it would not be useful to apply the 

MSU model since that assessment is only available in Dutch. Moreover, since it is the oldest model 

one could assume that it is less applicable to the present-day state of the procurement function. 

Another important requirement that the selected model should have is an extensive amount of 

maturity questions/statements on multiple dimensions. Although the procurement maturity models 

of Cousins et al. (2006), Hartmann et al. (2012) and Foerstl et al. (2013) are well-suited to quickly 

assess many multiple organizations, they are much less detailed with only 18, 15 and 12 maturity 

assessment statements/questions respectively. This is considered too little for the following case 

study in a single company. 

The procurement maturity models of Beukers et al. (2006) and Schiele (2007) provide a more 

extensive assessment with over 50 questions to evaluate, but they are also significantly older. 

Moreover, all previously mentioned procurement maturity models have demonstrated some sort of 

link between maturity and performance already. For the case study it would be interesting to 

empirically test the only model with fully known assessment availability that has not addressed this 

relation yet. This is the PSM2F of Schweiger (2015). 
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Additionally, the PSM2F is the most recently published maturity model with a well-founded basis, 

taking 47 maturity models, 20 PSM frameworks and 11 studies about trends in PSM into consideration 

for the formulation of the maturity statements. The models of Beukers et al. (2006), Cousins et al. 

(2006), Schiele (2007) and Hartmann et al. (2012) also all come back in Schweiger’s literature review 

(2016). 

Finally, the assessment method that the PSM2F provides is the most extensive of all. Overall, 127 

maturity statements were derived and can be understood as a set of best practice recommendations 

or principles of “good” PSM derived from theory and empirical investigation. A company and in a 

narrower sense a PSM department can choose from these statements to reach the intended 

objectives or better cope with current or anticipated contingency factors (Schweiger, 2016). The eight 

process dimensions and number of maturity statements of the PSM2F are displayed in Table 6. 

Table 6: Process dimensions of the PSM2F 

Process dimensions 
Maturity 

statements 

Strategy & Plans 20 

Organization & Internal Interfaces 19 

Supplier Management & External Interfaces 28 

Controlling & Performance Management  10 

Talents & Skills  13 

Process Excellence & ICT  16 

Innovation & Methods  12 

Sustainability & Ethics 9 

Total 127 
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3. Research design 
This chapter describes the research design which comprises the research process and methods that 

were applied. It also introduces the research model and corresponding hypotheses. 

3.1 Research process 
In order to systematically address the defined research objectives, this study has followed a research 

process based on the empirical cycle for of van Aken, Berends, & van der Bij (2012). The focus was on 

the theory-testing process which concentrates on the second part of the cycle. The derived steps that 

form the research process are illustrated in Figure 14. The whole process can be divided in three 

research stages which are listed next to the process steps. This research process served as a guideline 

throughout the study. Although the steps are displayed separately, there has been some overlap 

between the activities. 

 

Figure 14: Research process with stages 

The theory-testing process always starts with a business phenomenon that has not been fully 

addressed by the academic literature. While the phenomenon has been elaborated upon to a 

considerable extent, the evidence on the theoretical explanations is still inconclusive, so there’s a gap 

in the literature field that needs to be closed (van Aken et al., 2012). 
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This phenomenon of business process maturity was described in the introduction and subsequently 

addressed with a problem definition and the formulation of research objectives. Afterwards a 

structured literature review produced an overview of the significant literature published on the topic 

of business process maturity in the procurement domain. There have been some iterations between 

these first two steps, because it only became clear later that it would be interesting to get a better 

understanding of the effects associated with the characteristics of the practitioners who assess 

maturity and investigate the relationship between procurement maturity and procurement 

performance. The structured literature review provided enough insights to select a useful 

procurement maturity model for the case study. To illustrate the different relationships and formulate 

hypotheses a research model was constructed. Subsequently a case study was performed, which 

required the design of a survey for the collection of primary data on procurement maturity. The 

gathered primary data was combined with secondary data on procurement performance and 

extensively analyzed.  After the case study was finalized the results were presented and further 

interpreted in a discussion. Finally, the research process ended with the conclusions. This step 

included a summary of the study and answered the research questions. Moreover, the limitations of 

the work, suggestions for future research and practical implications were described.  

3.2 Research model and hypotheses 
To visualize the set of constructs, Figure 15 presents our research model of assessor characteristics, 

procurement maturity and procurement performance. In this model, procurement maturity is 

represented by a latent (i.e., unobserved) construct which needed to be operationalized and 

measured. This operationalization was achieved by the process dimensions of the PSM2F.  

In general, not much is known about which assessor characteristics affect perceived procurement 

maturity. Van Looy (2015) found that top managers rather overestimate generic business process 

maturity. Hence, we hypothesized that hierarchy and management level positively affect perceived 

procurement maturity: 

H1: Hierarchy level positively affects perceived procurement maturity 

H2: Management level positively affects perceived procurement maturity 

Hierarchy level represents how directly an employee reports to the CPO, while management level 

indicates the amount of reports an employee has. 

Procurement performance measurement was earlier elaborated upon in the theoretical background 

section. Taking the knowledge and research from academia into consideration, combined with the 

findings from industry, it is clear that cost savings is a fundamental procurement performance 

measure. The large number of factors influencing the financial outcomes of a company has limited the 

explanatory power of other measures. Until the 1980s, a pragmatic solution to this issue was to mainly 

focus on cost reductions as the key financial outcome (Hartmann et al., 2012). Since cost savings is a 

reliable and widely recognized indicator it was selected as first measure of procurement performance 

in the case study.  

As PSM started to transform into a new role the cost focus became too limited. A strong need 

presented itself to consider additional operational PSM measures, like quality, logistics or supplier 

performance (van Weele, 1984). These kinds of indicators remain more difficult to be measured 

directly, but the terms and conditions for them are captured in contracts with suppliers. Thus, 

contracting productivity was selected as second measure of procurement performance in the case 

study. 
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Procurement performance is modelled as a higher-order latent construct composed of cost savings 

and contracting productivity. Cost savings and contracting productivity are lower-order latent 

constructs, which were operationalized by variables of those performance indicators in multiple years. 

The underlying assumption behind every BPMM is that the higher the maturity level, the better 

business processes can be executed. As such, business process maturity expresses the expected 

business process performance based on the actual capabilities, in order to predict the actual 

performance of business processes (Rosemann & de Bruin, 2005; Van Looy, 2014). Alternatively, the 

premise is that maturity aims at systematically increasing the capabilities of a business process and 

the entire organization to deliver higher performance over time (Van Looy, De Backer, & Poels, 2011). 

Accordingly, we hypothesized that procurement maturity has a positive effect on procurement 

performance: 

H3: Procurement maturity has a positive direct effect on procurement performance 

 

Figure 15: Research model and hypotheses 

This research model and its proposed hypotheses helped in answering the research questions set forth 

in the research objectives.   
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4. Case study 
This chapter elaborates upon the case study context in which the research was conducted. Afterwards 

it discusses the two data collection methods and briefly describes the data analysis techniques that 

were performed.  

4.1 Case organization and target participants 
The case study was conducted at Royal Philips in the Netherland. Philips was founded in 1891, in 

Eindhoven, to manufacture incandescent lamps and other electrical products. By now they’ve 

transformed themselves into a leading health technology company focused on improving people's 

health and enabling better outcomes across the health continuum (Figure 16). Philips strive to make 

the world healthier and more sustainable through innovation and their concrete goal is to improve 

the lives of 3 billion people a year by 2030. 

 

Figure 16: Philips health continuum 

In their ambitions, Philips also recognizes the importance of processes and systems in describing the 

ways of working. Together they define the customer end-to-end value chain. The Philips Excellence 

Process Framework (PEPF) was created to describe all processes within Philips (Figure 17). The PEPF 

drives process standardization and enables continuous improvement of processes.  

 

Figure 17: Philips Excellence Process Framework (PEPF) 
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Last year’s annual report announced that the company’s health technology portfolio generated 2019 

sales of EUR 19.5 billion across three business clusters (Figure 18). Around the globe Philips employs 

approximately 80,000 employees with sales and services in more than 100 countries. 

 

Figure 18: Philips business clusters in 2019 

At Philips almost 50% of the sales is spent on purchased goods and services, under the management 

of the procurement function. The procurement department is supervised by the integrated supply 

chain organization and consists of around 1,300 employees. On the highest level it is split between 

central procurement and business procurement: 

- Central procurement is referred to as Commodity Management (CM). They represent the 

connection to the company’s external resources and are responsible for supplier 

management. Commodity Management is further divided in Bill of Material (BOM) and 

Indirect Materials & Services (IMS). 

 

- Business procurement is known as Procurement Engineering (PE) and represent procurement 

in the business. They directly contribute to bringing new products and solutions to market for 

a certain business. Procurement Engineering covers the in-depth understanding of the 

product context, from suppliers to end customers.  

For successful application of the case study it was important that the right participants were targeted 

within the procurement function. The participants who assessed procurement maturity needed to 

fulfil two requirements. With reference to the first sub-question, the characteristics of the assessors 

had to vary as much as possible. They needed to be from different age groups, have different 

educational backgrounds and varied working experience. Additionally, is was important that they 

worked at all levels within the function and were situated in various teams across the globe. To be 

able to answer the second sub-question, a substantial part of them needed to be directly responsible 

for procurement performance. Only then it was possible for their input to be linked to the 

procurement performance measures of cost savings and contracting productivity. 
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Besides the split between central procurement and business procurement, the procurement function 

is divided in seven job family groups each consisting of various job families. The job catalog was useful 

in identifying and selecting the right potential survey participants. It is depicted in Figure 19. 

This case study focused on the maturity of the teams responsible for procurement of the parts, 

components and sub-systems used in the BOM to manufacture end products. Consequently, only the 

employees in the blue encircled job families working for the Commodity Management BOM and 

Procurement Engineering organization were invited participate in the survey. In total this selection 

consisted of 590 employees. 

 
Figure 19: Procurement job catalog and targeted job families 

All in all, the innovative, diverse and international environment at Philips provided an interesting 

context for the case study. 

4.2 Data collection methods 
To acquire the necessary information, two data collection methods were selected. A survey was 

chosen to gather primary data on procurement maturity. This required the design of a questionnaire. 

In apparel, secondary data on procurement performance was exported from existing business tools. 

4.2.1 Primary data on procurement maturity 
A survey involves questioning people and recording their responses for analysis. The great strength of 

the survey as a primary data collection method is its versatility. Abstract information of all types can 

be gathered. However, its major weakness is that the quality of the secured information depends 

heavily on the ability and willingness of participants to cooperate (Blumberg, Cooper, & Schindler, 

2011). 

For the execution of the survey we selected a web-based approach, because it has a global reach, adds 

no extra costs and requires relatively little time investment. 
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4.2.2 Questionnaire design and deployment 
The first step that had to be performed in order to deploy the survey was the design of the 

questionnaire. It consisted of two parts. The first part involved general questions about the age, 

gender, education and work experience of the participants in Philips and in procurement. The full 

details on these questions are provided in Appendix B. The second part related to the maturity (i.e., 

level of professionalism) the participants perceive within the function. The PSM2F provided extensive 

input for this part with 127 maturity statements divided over eight process dimensions.  

To achieve a meaningful response rate is was clear from the beginning that not all 127 statement could 

be used in the survey. Then it would have taken the participants too long to complete. However, to 

be able to deduce meaningful results it was important that the process dimensions were represented 

by enough maturity statements. To make sure each dimension was equally important and had the 

same weight, it was decided that an equal number of underlying maturity statements had to be 

selected per dimension.  

Taking these requirements into account, the questionnaire was refined through expert evaluation 

(Churchill, 1979). The aim was to create a survey that would take between 10 – 15 minutes to 

complete. A test round with three employees helped determine that around 30 – 40 maturity 

statements had to be included to reach the desired completion time. Furthermore, in consultation 

with a senior director in procurement it was decided to not include the process dimension of 

Sustainability & Ethics. This dimension had the least amount of statements to select from and the 

topic is handled by a small separate team in the procurement function of Philips. With that the 

conclusion was reached to select five maturity statement for seven process dimensions. To 

summarize, an overview of the number of selected maturity statements per process dimension is 

given in Table 7. 

Table 7: Selected maturity statements per process dimension of the PSM2F 

Process dimension 
Maturity 

statements 

Selected maturity 

statements 

Strategy & Plans 20 5 

Organization & Internal Interfaces 19 5 

Supplier Management & External Interfaces 28 5 

Controlling & Performance Management  10 5 

Talents & Skills  13 5 

Process Excellence & ICT  16 5 

Innovation & Methods  12 5 

Sustainability & Ethics 9 0 

Total 127 35 

 

Another goal of the refinement was to make the questionnaire more relevant to the targeted 

participants. The PSM2F is a model that covers the entire procurement process (Figure 6), from 

internal customers to suppliers. However, the targeted participants mostly work in strategic 

purchasing roles. Operational purchasing is handled by a different department within the integrated 

supply chain, called operational material management. Consequently, the refinement made sure the 

strategic purchasing relevant statements were included. 
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Several functional experts have been consulted to select maturity statements. Table 8 displays them 

for each process dimension. Additionally, a Procurement Project Manager was involved in the 

selection for every dimension. The way of working was that both the functional expert and the project 

manager picked five statements they felt had to be included. Conflicts were discussed and afterwards 

resolved. 

Table 8: Functional experts for each process dimension  

Functional expert  Process dimension 

Senior Director Procurement 

Strategy & Plans 

Organization & Internal Interfaces 

Supplier Management & External Interfaces 

Controller Commodity Management BOM Controlling & Performance Management  

HR Project Manager Talents & Skills  

Procurement Business Process Expert Process Excellence & ICT  

Procurement Business Process Owner I2M Innovation & Methods  

 

For the maturity level descriptions, the PSM2F adopted the rating scale of SPICE (Software Process 

Improvement and Capability Determination). SPICE was originally planned solely for assessing 

software processes, but is now also used for the determination of maturity levels of general business 

processes (Schweiger, 2016). Table 9 lists the SPICE rating scale for all four maturity levels.  

Table 9: Maturity levels and SPICE (ISO/IEC 15504) rating scale 

Maturity level SPICE rating scale 

Low (1) Not achieved (0–15%) 

Medium (2) Partially achieved (>15–50%) 

 High (3) Largely achieved (>50–85%) 

Very high (4) Fully achieved (>85–100%) 

 

  



27 
 

The final procurement maturity assessment survey statements that passed the refinement step are 

presented in Table 10. For the sake of completeness, this overview can also be found in Appendix B. 

Table 10: Procurement maturity assessment survey statements 

Process 
dimension 

Code Maturity statement 
Maturity 

level 

Strategy & 
Plans                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   

SP_1 
Based upon a corporate strategy, procurement develops an overall 
procurement strategy as well as SMART based plans and goals. 

1 2 3 4 

SP_2 
Formulated and differentiated sourcing strategies (per category 
and/or supplier) are established based upon a structured process. 

1 2 3 4 

SP_3 
Risk and market monitoring are established as integrated part of 
the procurement operations to secure the supply. 

1 2 3 4 

SP_4 
The procurement strategy and goals are known by the relevant 
internal practitioners and the management team. 

1 2 3 4 

SP_5 
Procurement knows the main goals of the other departments to 
create a better process and strategy alignment. 

1 2 3 4 

Organization 
& Internal 
Interfaces 

OI_1 
There are – interfaces and communication structures to the 

relevant departments and teams in the company. 
1 2 3 4 

OI_2 
Roles and responsibilities for specific tasks, processes and approval 
steps are clearly defined (e.g. job descriptions). 

1 2 3 4 

OI_3 
Procurement is a professional business partner with high visibility 
to internal and external practitioners (e.g. design of RFQ, offer 
comparison, negotiation, meeting coordination). 

1 2 3 4 

OI_4 
A working climate and culture of continuous improvement and 
knowledge sharing is established 

1 2 3 4 

OI_5 
The needs of the internal and external customers are known and 
procurement regularly asks for feedback. 

1 2 3 4 

Supplier 
Management 
& External 
Interfaces 

SE_1 
Structured policies, clear responsibilities and documented 
procedures for the core phases in the supplier management 
process are in place. 

1 2 3 4 

SE_2 
Contract management is established at a professional level (e.g. 
standards, different templates, digital storage, compliance rules, 
workflows). 

1 2 3 4 

SE_3 
For selecting new suppliers, a multi-dimensional approach 
covering not only price issues is applied. 

1 2 3 4 

SE_4 
The supplier portfolio is regularly analyzed for optimization 
possibilities and improvement opportunities. 

1 2 3 4 

SE_5 
For the most important suppliers, regular reviews are held and the 
defined and agreed measures for improvement are monitored in a 
structured way. 

1 2 3 4 

                                                                                              
Controlling & 
Performance 
Management 

CP_1 
KPIs for critical processes and goals are defined and are regularly 
reviewed. 

1 2 3 4 

CP_2 
Standard and ad-hoc reporting is available and used as basis for 
improvement and for informing internal and external 
practitioners. 

1 2 3 4 

CP_3 
Purchasing controlling comprises well-balanced quantitative and 
qualitative KPIs. 

1 2 3 4 

CP_4 
Purchasing performance management is strongly linked with the 
monitoring of the strategy implementation and the status of target 
achievement. 

1 2 3 4 

CP_5 
The defined KPIs in procurement encourage cross-functional 
teamwork. 

1 2 3 4 
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Talents & 
Skills 

TS_1 
Cross-functional trainings and workshops prepare the 
procurement team for its tasks. 

1 2 3 4 

TS_2 
Clear targets and a standardized feedback process for personnel 
are in place. 

1 2 3 4 

TS_3 
There is an excellent communication culture and style between 
the leadership and the procurement team. 

1 2 3 4 

TS_4 
A culture of collaboration and constructive feedback is established 
to foster organizational learning. 

1 2 3 4 

TS_5 
The procurement team knows the products, customers and 
industry-specific market requirements and business models. 

1 2 3 4 

Process 
Excellence & 
ICT 

PI_1 
Powerful ICT tools (e.g. ERP, SRM, BI) support routine tasks and 
make the procurement function more productive. 

1 2 3 4 

PI_2 
Clear documentation of core procurement processes which fulfils 
the recommendations of business process management and 
compliance guidelines. 

1 2 3 4 

PI_3 
Professional e-Auction and tendering/RFQ usage for suitable parts 
is established. 

1 2 3 4 

PI_4 
The critical communication (e.g. orders, confirmations, contracts) 
with the supplier is archived and accessible in a suitable form (e.g. 
ERP, DMS). 

1 2 3 4 

PI_5 
Process automation (e.g. workflows) is used for stabilizing 
processes and securing more time for strategic issues. 

1 2 3 4 

Innovation & 
Methods 

IM_1 
Procurement takes a driving role in creating new business 
opportunities and bringing innovations into the firm. 

1 2 3 4 

IM_2 
A knowledge database about past projects or success factors of 
negotiations is available and increases the efficiency and 
effectiveness of future activities. 

1 2 3 4 

IM_3 
Projects for reducing complexity within processes, the 
procurement portfolio or the procurement structure are carried 
out. 

1 2 3 4 

IM_4 
The company draws on the services of external 
consultants/universities for innovative and methodological advice 
if necessary. 

1 2 3 4 

IM_5 
Concept competitions are used to obtain innovative ideas from the 
suppliers. 

1 2 3 4 

 

After the questionnaire design was finished the survey was deployed with Microsoft Forms. 

Screenshots of the survey in that environment are provided in Appendix C. An introduction made sure 

the invitees were aware of the academic research purposes and benefits to Philips. In total four 

invitations to participate in the survey have been sent between end of May and middle of June. They 

can be found back in Appendix D. The survey was closed again after being open for participants for 

about three weeks. To boost the response rate even further a pitch deck was created and presented 

is several team meetings. Screenshot of this deck are presented in Appendix E. 

4.2.3 Secondary data on procurement performance 
Every day, organizations at all levels collect a tremendous amount of information and record it in 

databases as part of an advanced control and monitoring process. Such information can be very useful 

in investigating research problems (Blumberg et al., 2011). Because the data on procurement 

performance was already available at Philips it could be exported from two existing business tools and 

incorporated in the analysis.  



29 
 

Data on cost savings was gathered from the Supply Management Reporting System (SMRS), which is 

a tool used across Philips for reporting actual, projected and funnel savings. It allows savings to be 

linked to part numbers, therefore ensuring maximum possible transparency and granularity. Cost 

savings are calculated by comparing benchmark prices of parts with (last) invoiced prices multiplied 

by invoiced or forecasted quantities. In this report cost savings are referred to as relative measure, so 

they’re defined as the total savings percentage. The formulas that make up total savings percentage 

are defined below. 

𝑇𝑜𝑡𝑎𝑙 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 =
𝑇𝑜𝑡𝑎𝑙 𝑠𝑎𝑣𝑖𝑛𝑔𝑠

𝑇𝑜𝑡𝑎𝑙 𝑠𝑝𝑒𝑛𝑑 + 𝑇𝑜𝑡𝑎𝑙 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 
 

𝑇𝑜𝑡𝑎𝑙 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 = 𝐴𝑐𝑡𝑢𝑎𝑙 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 + 𝑃𝑟𝑜𝑗𝑒𝑐𝑡𝑒𝑑 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 

𝐴𝑐𝑡𝑢𝑎𝑙 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 = 𝑄𝑖𝑛𝑣 × (𝑃𝑏𝑒𝑛𝑐ℎ − 𝑃𝑖𝑛𝑣) 

𝑃𝑟𝑜𝑗𝑒𝑐𝑡𝑒𝑑 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 = 𝑄𝑓𝑜𝑟 × (𝑃𝑏𝑒𝑛𝑐ℎ − 𝑃𝑙𝑎𝑠𝑡_𝑖𝑛𝑣) 

Data on contracting productivity was retrieved from the Contract Lifecycle Management (CLM) tool 

called SAP Ariba. It is used for supplier contract workspace creation, approvals, storage and 

maintenance of all related documentation. Moreover, it is a single repository where all process steps 

and tasks for contracting are available and must be completed. Contracting productivity is defined as 

the total number of effectuated master purchase, quality and logistic performance agreement 

contract workspaces. These are the typical contracts the procurement function strives to close with 

suppliers because they benefit Philips. The formula for contracting productivity is given below. 

𝐶𝑜𝑛𝑡𝑟𝑎𝑐𝑡𝑖𝑛𝑔 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦 = 𝑀𝑃𝐴𝑒𝑓𝑓 + 𝑄𝐴𝑒𝑓𝑓 + 𝐿𝑃𝐴𝑒𝑓𝑓 

4.3 Data analysis 
To be able to investigate the influence of procurement maturity on procurement performance the 

survey data set needed to be linked to the cost savings and contracting productivity data sets. This 

link was established with the email address of participants as unique identifier. Microsoft Forms was 

able to register the email address of every respondents and both SMRS and the CLM tool provided the 

option to export this field. Of course, the procurement performance measures were calculated per 

individual. Both cost savings and contracting productivity data was exported for the years of 2018, 

2019 and 2020. For 2020 the projected savings were used to get a better picture of the expected full 

year cost savings. For contracting productivity there was no projection, so only data for the first half 

of the year could be considered. 

For the analysis of the data we used multiple regression analysis and Structural Equation Modelling 

(SEM). Multiple regression analysis is a technique that can be used to analyze the relationship between 

a single dependent (criterion) variable and several independent (predictor) variables (Hair, Black, 

Babin, & Anderson, 2013). SEM on the other hand is a technique that combines aspects of factor 

analysis and multiple regression. This technique allows for simultaneous examination of a series of 

interrelated dependence relationships among the measured variables and latent constructs as well as 

between several latent constructs (Hair et al., 2013). Within SEM there are basically two different 

approaches called covariance-based SEM (CB-SEM) and partial least squares SEM (PLS-SEM). The latter 

makes no distributional assumptions, and generally achieves high levels of statistical power with small 

sample sizes. It also has no identification issues with small sample size and handles single-item 

constructs (Hair et al., 2017). For these reasons PLS-SEM was used in the analysis. 

Multiple linear regression was performed with IBM SPSS Statistics 27. The software application that 

was used for the PLS-SEM analysis was SmartPLS 3 (Ringle, Wende, & Becker, 2015). 
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5. Results and Discussion 
This chapter starts with descriptive statistics on the survey response rate and research constructs. 

Next it presents the results of the data analysis and provides a discussion on the interpretation of the 

results for both sub-questions. 

5.1 Descriptive statistics 
To get a better understanding of the data this section provides descriptive statistics on the survey 

response rate, assessor characteristics, procurement maturity and procurement performance. 

5.1.1 Overall response rate 
In total 590 employees were invited to participate in the procurement maturity assessment survey. 

After the survey was closed 235 unique responses were obtained, which resulted in a response rate 

of 39.8%. This result was accomplished by sending out multiple invitations to participate and pitching 

the study in several team meetings. 

With a confidence level of 95%, a margin of error of 5% and a population proportion of 50% the 

survey’s sample size is greater than the minimum required sample size of 233. This means that we can 

be 95% confident that the real maturity level is within plus–minus 5% of the measured maturity level. 

The formula for the required sample size is given in Appendix F. 

5.1.2 Assessor characteristics 
The respondents who assessed procurement maturity came from four different job family groups all 

working in either the central or business procurement organization. Table 11 gives a detailed overview 

of structure and lists the invitees, respondents and response rate per job family. With all response 

rates, except Procurement Top Management, above 25% the job families are well represented in the 

survey sample. 

Table 11: Response rate of procurement maturity assessment survey by job family 

Job family group Job family Invitees Respondents 
Response 

rate 

PT Commodity 

Management 

Commodity Management 56 29 51.8% 

Commodity Program Management 7 5 71.4% 

Supplier Account Manager 128 66 51.6% 

PT Excellence PT Excellence Consulting 11 3 27.3% 

PT General 
PT Analyst 15 4 26.7% 

PT Project Management 18 9 50.0% 

PT Procurement 

Engineering 

Procurement Engineering 253 80 31.6% 

Procurement Engineering BP 49 24 49.0% 

Site Project Procurement 52 15 28.8% 

PT Top Management Procurement Top Management 1 0 0.0% 

Total  590 235 39.8% 
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To summarize, the characteristics of the assessors can be divided in three separate groups which are 

listed in Appendix G. Firstly, there are primary general characteristics derived from the general 

questions in the survey (Table 35). Additionally, there are secondary general and geographical 

characteristics, which were enriched with help of Human Resources (HR) information (Table 36 and 

Table 37). 

Two examples of secondary general variables are hierarchy level and management level. Hierarchy 

level represents how directly an employee reports to the CPO. So, level 4 reports to the CPO, while 

level 3 reports to level 4 and so on. Table 12 demonstrates that every employee at level 4 belongs to 

middle management. As the hierarchy level decreases the amount or managers decreases as well. 

However, tactical staff is also present at level 3.  

Table 12: Hierarchy and management level structure of respondents 

Hierarchy level1 Management level Frequency Percent 

Level 4 Middle management 7 3.0 

Level 3 

Middle management 5 2.1 

Lower management 16 6.8 

Strategic staff 21 8.9 

Tactical staff 16 6.8 

Level 2 

Lower management 9 3.8 

Strategic staff 9 3.8 

Tactical staff 100 42.6 

Level 1 Tactical staff 52 22.1 

1 Level 5 = CPO    

 

The geographical characteristics are made up of two variables: Region and Country. These variables 

are based on the actual country where the respondent works. Table 13 illustrates that the invitees are 

roughly equally distributed across the three regions of the world. The response rates are very similar 

as well, so every region is well represented. 

Table 13: Response rate of procurement maturity assessment survey by region 

Region Invitees Respondents 
Response 

rate 

Americas 200 79 39.5% 

Europe 224 79 35.3% 

Asia 166 77 46.4% 

Total 590 235 39.8% 
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5.1.3 Procurement maturity 
The PSM2F does not provide a method to aggregate its process dimensions of high maturity in PSM to 

one maturity level. Instead it compares the maturity scenario in each process dimension with a desired 

target scenario (Schweiger, 2016). This case study required a final maturity level so we proposed three 

maturity calculation methods to evaluate different models. The most simple and opportunistic one is 

taking an average of the average maturity level of each process dimension. 

𝑃𝑆𝑀2𝐹𝑎𝑣𝑔 = 𝑎𝑣𝑔(𝑆𝑃𝑎𝑣𝑔, 𝑂𝐼𝑎𝑣𝑔, 𝑆𝐸𝑎𝑣𝑔, 𝐶𝑃𝑎𝑣𝑔, 𝑇𝑆𝑎𝑣𝑔, 𝑃𝐼𝑎𝑣𝑔, 𝐼𝑀𝑎𝑣𝑔) 

The means of the PSM2F_avg method are displayed in Figure 20. The maturity level is almost 3 which 

correspondents with largely achieved (>50–85%). 

 

Figure 20: Procurement maturity - PSM2F_avg 

PSM2F_hybrid is probably the most realistic method for calculating maturity because it takes the 

stepwise nature of maturity into account per process dimension. It does so by averaging the minimum 

level of each process dimension. PSM2F_stepwise on the other hand is rather unforgiving because it 

does not only take the minimum level of each process dimension, but then takes the minimum again.  

𝑃𝑆𝑀2𝐹ℎ𝑦𝑏𝑟𝑖𝑑 =  𝑎𝑣𝑔( 𝑆𝑃𝑚𝑖𝑛, 𝑂𝐼𝑚𝑖𝑛, 𝑆𝐸𝑚𝑖𝑛, 𝐶𝑃𝑚𝑖𝑛, 𝑇𝑆𝑚𝑖𝑛, 𝑃𝐼𝑚𝑖𝑛, 𝐼𝑀𝑚𝑖𝑛 ) 

𝑃𝑆𝑀2𝐹𝑠𝑡𝑒𝑝𝑤𝑖𝑠𝑒 =  𝑚𝑖𝑛( 𝑆𝑃𝑚𝑖𝑛, 𝑂𝐼𝑚𝑖𝑛, 𝑆𝐸𝑚𝑖𝑛, 𝐶𝑃𝑚𝑖𝑛, 𝑇𝑆𝑚𝑖𝑛, 𝑃𝐼𝑚𝑖𝑛, 𝐼𝑀𝑚𝑖𝑛 ) 

The means of the PSM2F_hybrid and PSM2F_stepwise methods are displayed in Figure 21. 

 

Figure 21: Procurement maturity - PSM2F_hybrid and PSM2F_stepwise 
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Besides the means of each maturity calculation method, Table 14 additionally provides some other 

standard descriptive statistics. The skewness and kurtosis statistics indicate that the data might not 

be normally distributed. 

Table 14: Procurement maturity descriptive statistics 

Procurement 

Maturity 
N Mean Std Dev Skewness Kurtosis 

 Statistic Statistic Statistic Statistic Std. Error Statistic Std. Error 

PSM2F_avg 235 2.9159 .57633 -.195 .159 -.062 .316 

PSM2F_hybrid 235 2.3683 .68306 .243 .159 -.386 .316 

PSM2F_stepwise 235 1.7447 .78086 .699 .159 -.350 .316 

 

From the boxplots in Figure 22 it becomes clear that PSM2F_avg has some lower outliers while 

PSM2F_stepwise has higher outliers. PSM2F_hybrid is the most spread out calculation method.  

 

Figure 22: Boxplots of procurement maturity 

The normality of procurement maturity is further explored with tests and histograms in Appendix H. 

All Shapiro-Wilk tests are significant indicating that the data is not normally distributed.  
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Looking at procurement maturity by various assessor characteristics we sometimes find substantial 

differences, but in general the means are mostly not far apart. Figure 23 displays procurement 

maturity by organization and region. The difference between Asia and the rest of the world seems 

significant. All remaining relevant figures are provided in Appendix I. 

   

Figure 23: Procurement maturity means by organization and region 

5.1.4 Procurement performance 
A substantial part of the respondents who assessed maturity needed to be directly responsible for 

procurement performance in order to investigate the influence of procurement maturity on this 

construct. Figure 24 illustrates how the performance data set is a subset of the complete data set from 

the assessment survey. For 75 assessors it was possible to establish a link to procurement performance 

in terms of cost savings and contracting productivity. As said, for both measures data was exported 

for the years of 2018, 2019 and 2020. 

 

Figure 24: The complete and performance data set 
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The requirement for respondents to be linked to procurement performance was that they manage 

suppliers with a total yearly spend of at least EUR 0.5 million. Therefore, it makes sense that almost 

all them are working as supplier account managers. A few commodity managers and three 

respondents from site project procurement could also be included in the performance data set. Table 

15 shows the portion of procurement performance respondents by job family. 

Table 15: Portion of procurement performance respondents by job family 

Job family group Job family 
Respon-

dents 

Performance 

respondents 
Portion 

PT Commodity 

Management 

Commodity Management 29 9 31.0% 

Commodity Program Management 5 0 0.0% 

Supplier Account Manager 66 63 95.5% 

PT Excellence PT Excellence Consulting 3 0 0.0% 

PT General 
PT Analyst 4 0 0.0% 

PT Project Management 9 0 0.0% 

PT Procurement 

Engineering 

Procurement Engineering 80 0 0.0% 

Procurement Engineering BP 24 0 0.0% 

Site Project Procurement 15 3 20.0% 

PT Top Management Procurement Top Management 0 0 - 

Total  235 75 31.91% 

 

Table 16 provides some standard descriptive statistics on cost savings. The spread of all the measures 

is quite high with standard deviations above 3. The boxplots in Figure 25 also show a couple negative 

and positive outliers.  

Table 16: Cost savings descriptive statistics 

Cost savings N Mean Std Dev Skewness Kurtosis 

 Statistic Statistic Statistic Statistic Std. Error Statistic Std. Error 

Savings_18 75 1.9112 3.22194 .132 .277 2.109 .548 

Savings_19 75 1.6571 3.74472 -1.445 .277 14.313 .548 

Savings_20 75 2.3461 3.28782 1.142 .277 5.056 .548 
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Figure 25: Boxplots of cost savings (2018-2020) 

Some standard descriptive statistics on contracting productivity are listed in Table 17. All the measures 

are positively skewed which means the tails are pointing to the right. The boxplots in Figure 26 also 

illustrate that with some positive outliers.  

Table 17: Contracting productivity descriptive statistics 

Contracting 

productivity 
N Mean Std Dev Skewness Kurtosis 

 Statistic Statistic Statistic Statistic Std. Error Statistic Std. Error 

Contracts_18 75 1.7200 2.45258 1.971 .277 4.669 .548 

Contracts_19 75 2.5733 3.40180 3.431 .277 17.146 .548 

Contracts_20 75 .5600 .94783 1.682 .277 2.149 .548 

 

 

Figure 26: Boxplots of contracting productivity (2018-2020) 
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5.2 Assessor characteristics and procurement maturity 
The analysis of which assessor characteristics affect perceived procurement maturity was able to make 

use of the complete data set (N=235). Missing values were not an issue in this data set. As mentioned, 

the technique of multiple linear regression was performed with IBM SPSS Statistics 27. 

5.2.1 Multiple regression approach 
To ensure statistical power and generalizability of results an adequate sample size should be obtained 

to perform multiple regression analysis (Hair et al., 2013). The sensitivity analysis in Appendix J shows 

that we’re able to detect a small/medium effect size (0.06) with our sample size by making use of max 

six predictor variables, specifying a 95% confidence level and setting the statistical power at a standard 

level of 80% (Cohen, 2013). Generalizability is achieved because the ratio of observations to 

independents is much higher than the desired level of 20 (Hair et al., 2013). 

The assessor characteristics that were selected as independent variables to predict perceived 

procurement maturity are displayed in Table 18 together with the variable type and number of 

response attributes per variable. Indicator coding was used to create multiple dummy variables for 

the nominal variables (Hair et al., 2013). Education missed a clear order in the response attributes to 

be classified as ordinal. 

Table 18: Independent variables multiple regression 

Independent variable  Variable code Variable type Response attributes 

Age group Age Ordinal 5 

Education Education Nominal 6 

Experience organization Exp_Org Ordinal 6 

Experience procurement Exp_Proc Ordinal 6 

Organization Organization Dichotomous 2 

Hierarchy level Hierarchy Ordinal 4 

Management level Management Ordinal 4 

Region Region Nominal 3 

 

The multiple regression assumptions to be examined in four areas are (Hair et al., 2013):  

- Linearity of the phenomenon 

- Constant variance of the error terms 

- Independence of the error terms 

- Normality of the error term distribution 

Additionally, the impact of multicollinearity should also be evaluated in the interpretation of the 

regression variate. Variance Inflation Factor (VIF) values below the conservative threshold of 3 are 

indicative of low correlation among variables (Hair et al., 2013). To identify the model with the highest 

predictive accuracy the stepwise estimation approach was utilized, after which the results were 

presented with the enter method. The most used measure of predictive accuracy of the regression 

model is the coefficient of determination (i.e., R-squared). It represents the amount of variance in the 

dependent variable explained by the independent variables. To be able to compare models involving 

different numbers of independent variables the adjusted R-squared is evaluated (Hair et al., 2013). 

The following sections provide separate analyses of the procurement maturity calculation methods 

separately.  



38 
 

5.2.2 Procurement maturity – average method 
The most simple and opportunistic way of calculating perceived procurement maturity is taking the 

average of the average maturity level of all process dimensions. This construct was the dependent 

variable in the analysis. 

𝑃𝑆𝑀2𝐹𝑎𝑣𝑔 = 𝑎𝑣𝑔(𝑆𝑃𝑎𝑣𝑔, 𝑂𝐼𝑎𝑣𝑔, 𝑆𝐸𝑎𝑣𝑔, 𝐶𝑃𝑎𝑣𝑔, 𝑇𝑆𝑎𝑣𝑔, 𝑃𝐼𝑎𝑣𝑔, 𝐼𝑀𝑎𝑣𝑔) 

For the initial multiple regression, the independent variables from Table 18 were used as listed. The 

result was a model in which the only significant relationships were the dummy variables of Region. 

With Europe as reference the standardized beta coefficient for Asia (0.323) was positive while the one 

for Americas (-0.164) was slightly negative. The adjusted R-squared value can be interpreted as weak 

at 0.177 (Hair et al., 2017). Because this was just the initial model, we’re not performing assumption 

checking, but Appendix K does provide a summary of the regression results. 

To further explore which assessor characteristics could affect perceived procurement maturity 

(PSM2F_avg), indicator coding was used again to also create multiple dummy variables for the ordinal 

variables. The regression model with the highest predictive accuracy included five variables of which 

a summary is given in Table 19. The adjusted R-squared improved slightly, but is still considered weak 

at 0.246 (Hair et al., 2017). 

Table 19: PSM2F_avg model summary 

Model R R Squared 
Adjusted R 

Squared 

Std. Error of the 

Estimate 

PSM2F_avg .512a .262 .246 .50039 

a. Predictors: (Constant), Region_Amec, Hierarchy_4, Exp_Org_3, Exp_Proc_1, Region_Asia 

 
Table 20 displays the significant independent variables that were included in the regression model 

sorted by their contribution to the explained variance in perceived procurement maturity 

(PSM2F_avg). The inclusion and positive standardized beta coefficient of Hierarchy_4 could indicate 

partial support for H1 when the multiple regression assumptions are met. 

Table 20: PSM2F_avg coefficients  

Model  
Unstandardized 

Coefficients 

Std. 

Coefficients 
t Sig. 

  B Std. Error Beta   

PSM2F_avg 

(Constant) 2.886 .059  48.999 .000 

Region_Asia .411 .080 .335 5.105 .000 

Exp_Org_3 -.289 .076 -.215 -3.779 .000 

Exp_Proc_1 .699 .292 .136 2.391 .018 

Hierarchy_4 .439 .193 .130 2.279 .024 

Region_Amec -.169 .080 -.139 -2.113 .036 
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The ANOVA analysis in Table 21 provides the statistical test for the overall model fit in terms of the F 

ratio. The highly significant result indicates that the slope of the variate is statistically different from 

zero (Hair et al., 2013). 

Table 21: PSM2F_avg ANOVA 

Model  
Sum of 

Squares 
df 

Mean 

Square 
F Sig. 

PSM2F_avg 

Regression 20.385 5 4.077 16.283 .000 

Residual 57.339 229 .250   

Total 77.724 234    

 

To check the assumptions and assess the impact of multicollinearity Appendix L discloses the full 

details of the multiple regression output. 

Firstly, the scatterplot does not indicate any nonlinear pattern to the residuals, so the assumption of 

linearity is fulfilled. Although one outlier is identified in the scatterplot (standardized predicted value 

above 3), the variance of the residuals can be considered constant. No consistent pattern was found 

when evaluating potential sequencing variables, so independence of the residuals can be relied upon. 

Finally, the values of the normal P-P plot fall along the diagonal without substantial departures, so the 

regression variate has also met the assumption of normality (Hair et al., 2013). 

The impact of multicollinearity was not an issue in this model because all independents variable VIF 

values are well below the conservative threshold of 3 (Hair et al., 2013).  

To summarize, we found five independent variables for a regression model that statistically 

significantly predicted PSM2F_avg, F(5, 229) = 16.283, p < 0.001, adjusted R-squared = 0.246. All 

variables added statistically significantly to the prediction, p < 0.05. 

5.2.3 Procurement maturity – hybrid method 
The hybrid method is probably the most realistic way of calculating maturity because it takes the 

stepwise nature of maturity into account per process dimension by averaging the minimum level of 

each process dimension. 

𝑃𝑆𝑀2𝐹ℎ𝑦𝑏𝑟𝑖𝑑 =  𝑎𝑣𝑔( 𝑆𝑃𝑚𝑖𝑛, 𝑂𝐼𝑚𝑖𝑛, 𝑆𝐸𝑚𝑖𝑛, 𝐶𝑃𝑚𝑖𝑛, 𝑇𝑆𝑚𝑖𝑛, 𝑃𝐼𝑚𝑖𝑛, 𝐼𝑀𝑚𝑖𝑛 ) 

For the initial multiple regression, the independent variables from Table 18 were used again as listed. 

The result was a model in which the only significant relationship was the dummy variable of the region 

of Asia. To further explore which assessor characteristics could affect perceived procurement maturity 

(PSM2F_hybrid), indicator coding was used again to also create multiple dummy variables for the 

ordinal variables. The regression model with the highest predictive accuracy included four variables 

of which a summary is given in Table 22. The adjusted R-squared can be considered weak at 0.271 

(Hair et al., 2017). 

Table 22: PSM2F_hybrid model summary 

Model R R Squared 
Adjusted R 

Squared 

Std. Error of the 

Estimate 

PSM2F_hybrid .532a .283 .271 .58324 

a. Predictors: (Constant), Exp_Proc_1, Hierarchy_4, Exp_Org_3, Region_Asia 
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Table 23 displays the significant independent variables that were included in the regression model 

sorted by their contribution to the explained variance in perceived procurement maturity 

(PSM2F_hybrid). The inclusion and positive standardized beta coefficient of Hierarchy_4 could indicate 

partial support for H1 when the multiple regression assumptions are met. 

Table 23: PSM2F_hybrid coefficients 

Model  
Unstandardized 

Coefficients 

Std. 

Coefficients 
t Sig. 

  B Std. Error Beta   

PSM2F_hybrid 

(Constant) 2.212 .052  42.737 .000 

Region_Asia .647 .082 .445 7.932 .000 

Exp_Org_3 -.345 .089 -.217 -3.884 .000 

Hierarchy_4 .590 .224 .147 2.631 .009 

Exp_Proc_1 .856 .340 .141 2.515 .013 

 

The ANOVA analysis in Table 24 provides the statistical test for the overall model fit in terms of the F 

ratio. The highly significant result indicates that the slope of the variate is statistically different from 

zero (Hair et al., 2013). 

Table 24: PSM2F_hybrid ANOVA 

Model  
Sum of 

Squares 
df 

Mean 

Square 
F Sig. 

PSM2F_hybrid 

Regression 30.939 4 7.735 22.738 .000 

Residual 78.238 230 .340   

Total 109.177 234    

 

To check the assumptions and assess the impact of multicollinearity Appendix M discloses the full 

details of the multiple regressions results output.  

Firstly, the scatterplot does not indicate any nonlinear pattern to the residuals, so the assumption of 

linearity is fulfilled. Again, one outlier is identified in the scatterplot (standardized predicted value 

above 3), but the variance of the residuals can be considered constant. No consistent pattern was 

found when evaluating potential sequencing variables, so independence of the residuals can be relied 

upon. Finally, the values of the normal P-P plot fall along the diagonal without substantial departures, 

so the regression variate has also met the assumption of normality (Hair et al., 2013). 

The impact of multicollinearity was not an issue in this model because all independents variable VIF 

values are well below the conservative threshold of 3 (Hair et al., 2013).  

To summarize, we found four independent variables for a regression model that statistically 

significantly predicted PSM2F_hybrid, F(4, 230) = 22.738, p < 0.001, adjusted R-squared = 0.271. All 

variables added statistically significantly to the prediction, p < 0.05. 
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5.2.4 Procurement maturity – stepwise method 
The stepwise calculation is a rather unforgiving method because it does not only take the minimum 

level of each process dimension, but then takes the minimum again. 

𝑃𝑆𝑀2𝐹𝑠𝑡𝑒𝑝𝑤𝑖𝑠𝑒 =  𝑚𝑖𝑛( 𝑆𝑃𝑚𝑖𝑛, 𝑂𝐼𝑚𝑖𝑛, 𝑆𝐸𝑚𝑖𝑛, 𝐶𝑃𝑚𝑖𝑛, 𝑇𝑆𝑚𝑖𝑛, 𝑃𝐼𝑚𝑖𝑛, 𝐼𝑀𝑚𝑖𝑛 ) 

For the initial multiple regression, the independent variables from Table 18 were used again as listed. 

Like the initial model of PSM2F_hybrid, the result was a model in which the only significant relationship 

was the dummy variable of the region of Asia. To further explore which assessor characteristics could 

affect perceived procurement maturity (PSM2F_stepwise), indicator coding was used again to also 

create multiple dummy variables for the ordinal variables. The regression model with the highest 

predictive accuracy included seven variables of which a summary is given in Table 25. The adjusted R-

squared can be considered weak at 0.248 (Hair et al., 2017). 

Table 25: PSM2F_stepwise model summary 

Model R R Squared 
Adjusted R 

Squared 

Std. Error of the 

Estimate 

PSM2F_stepwise .520a .271 .248 .67712 

a. Predictors: (Constant), Education_4, Hierarchy_3, Exp_Proc_1, Hierarchy_4, Exp_Org_3,  
Region_Asia, Management 

 
Table 26 displays the significant independent variables that were included in the regression model 

sorted by their contribution to the explained variance in perceived procurement maturity 

(PSM2F_stepwise). The inclusion and positive standardized beta coefficient of Hierarchy_3 and 

Hierarchy_4 could indicate partial support for H1 when the multiple regression assumptions are met. 

On the other hand, the negative standardized beta coefficient of Management could contradict H2.  

Table 26: PSM2F_stepwise coefficients 

Model  
Unstandardized 

Coefficients 

Std. 

Coefficients 
t Sig. 

  B Std. Error Beta   

PSM2F_stepwise 

(Constant) 1.777 .107  16.534 .000 

Region_Asia .662 .095 .399 6.944 .000 

Exp_Proc_1 .988 .397 .142 2.490 .013 

Hierarchy_4 1.383 .331 .302 4.178 .000 

Management -.224 .071 -.253 -3.143 .002 

Hierarchy_3 .302 .127 .167 2.375 .018 

Exp_Org_3 -.249 .104 -.137 -2.391 .018 

Education_4 .469 .232 .115 2.020 .045 

 

The ANOVA analysis in Table 27 provides the statistical test for the overall model fit in terms of the F 

ratio. The highly significant result indicates that the slope of the variate is statistically different from 

zero (Hair et al., 2013). 
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Table 27: PSM2F_stepwise ANOVA 

Model  
Sum of 

Squares 
df 

Mean 

Square 
F Sig. 

PSM2F_stepwise 

Regression 38.602 7 5.515 12.028 .000 

Residual 104.078 227 .458   

Total 142.681 234    

 

To check the assumptions and assess the impact of multicollinearity Appendix N discloses the full 

details of the multiple regressions results output. 

Firstly, the scatterplot does not indicate any nonlinear pattern to the residuals, so the assumption of 

linearity is fulfilled. Although one or two outliers are identified in the scatterplot (standardized 

predicted value above 3), the variance of the residuals can be considered constant. No consistent 

pattern was found when evaluating potential sequencing variables, so independence of the residuals 

can be relied upon. Finally, the values of the normal P-P plot show substantial departures from the 

diagonal, so the regression variate has not met the assumption of normality (Hair et al., 2013). 

The impact of multicollinearity was not an issue in this model because all independents variable VIF 

values are well below the conservative threshold of 3 (Hair et al., 2013).  

To summarize, we found seven independent variables for a regression model that statistically 

significantly predicted PSM2F_stepwise, F(7, 227) = 12.028, p < 0.001, adjusted R-squared = 0.248. All 

variables added statistically significantly to the prediction, p < 0.05, but because of the violation of the 

assumption of normality these results can’t be considered valid. 

5.2.5 Discussion on assessor characteristics and procurement maturity 
This section interprets and discusses the results of the effect of assessor characteristics on perceived 

procurement maturity in order to address the first sub-question:  

1. Which assessor characteristics affect perceived procurement maturity? 

In total eight independent variables were evaluated to predict perceived procurement maturity based 

on three alternative calculation methods. For two predictor variables scientific literature was found 

to formulate hypotheses. Performing initial multiple regression analyses with the variables in Table 18 

resulted in models that only included the dummy variables of Region. The figures in Appendix I indicate 

this is caused by a lack of substantial linear relationships between the assessor characteristics and 

perceived procurement maturity. The multiple regression analyses that used more dummy variables 

for the ordinal variables achieved higher predictive accuracy. Because the model of PSM2F_stepwise 

did not meet the normality of the error term distribution assumption a transformation was still 

performed. This action did unfortunately not resolve the violation, so the model of PSM2F_stepwise is 

not further interpreted. Probably the calculation method was too unforgiving, because over 80% of 

the assessors arrived at a maturity level lower of equal to two.  

PSM2F_avg and PSM2F_hybrid did achieve valid results because all assumptions were met and the 

impact of multicollinearity was minimal. In both models the most important variable in the overall 

prediction of perceived procurement maturity was Region_Asia with a beta of 0.335 and 0.445. This 

outcome could indicate a cultural influence in maturity assessments or potentially an actual difference 

between the maturity level in the region of Asia versus the rest of the world.  
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The variable that followed Region_Asia in both models was Exp_Org_3 with a beta of -.215 and -.217. 

The negative influence of this variable shows that the most critical assessments can be obtained from 

assessors with 3 to 5 years of working experience in the organization.  

Furthermore, Exp_Proc_1 had a comparable positive influence in both maturity calculation methods 

with a beta of .136 and .141. The number of assessors in this group with less than 1 year of working 

experience in procurement was only 3, however.  

Then, the last significant variable that the multiple regression analyses had in common was 

Hierarchy_4 with a beta of .130 and .147. The inclusion and positive effect of this variable indicates 

partial support for H1, which predicted that hierarchy level positively affects perceived procurement 

maturity. Figure 33 in Appendix I already displayed the increase in perceived procurement maturity 

with every step up in hierarchy level, but the differences between hierarchy level 1, 2 and 3 were not 

substantial enough for the ordinal variable to be included in the model. That reporting directly to the 

CPO has a positive effect on the assessment of procurement maturity indicates that those responses 

are influenced by aspirations and global policies rather than facts (Van Looy, 2015). Lastly, the model 

of PSM2F_avg still included Region_Americas with a negative effect of -.139 which again could indicate 

a cultural influence in maturity assessments or potentially an actual difference between the maturity 

level in the region of Americas versus the rest of the world. No support was found for H2 as 

management level was not included in either multiple regression models. 

The adjusted R-squared of PSM2F_avg and PSM2F_hybrid does not differ much but the PSM2F_hybrid 

calculation method achieves slightly better predictive accuracy with 27% versus 25% of the variance 

in perceived procurement maturity explained by assessor characteristics. Moreover, the 

PSM2F_hybrid calculation method takes the stepwise nature of maturity into account, so it is 

considered the best model to predict perceived procurement maturity. 

Because assessors are grouped by regions multilevel modelling was explored. However, Appendix O 

illustrates that not enough variation was present at both levels to continue with this technique for 

PSM2F_avg and PSM2F_hybrid. The variance estimates of the intercept of the region variable were not 

statistically significant. 

Multiple regression models that used the minimum level of the process dimensions as dependent 

variable gave similar results. Table 28 displays the R-squared each model achieved and lists the top 

three predictor variables, based on the contribution to the amount of variance explained in the 

dependent variables. In every model Region_Asia was the most important positive predictor, usually 

followed by Exp_Org_3 as second-best negative predictor. 

Table 28: Summary of process dimension (min) models 

Model R Squared 1st predictor 2nd predictor 3rd predictor 

SP_min .245 Region_Asia Exp_Org_3 Organization 

OI_min .163 Region_Asia Exp_Org_3 - 

SE_min .150 Region_Asia Exp_Org_3 Hierarchy_4 

CP_min .264 Region_Asia Exp_Org_3 Exp_Org_5 

TS_min .160 Region_Asia Exp_Org_3 Exp_Proc_1 

PI_min .266 Region_Asia Management_3 Hierarchy_4 

IM_min .253 Region_Asia Exp_Proc_3 Exp_Proc_1 
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5.3 Procurement maturity and procurement performance 
The analysis of the influence of procurement maturity on procurement performance made use of the 

performance data set (N=75), because only certain assessors were directly responsible for 

procurement performance in terms of cost savings and contracting productivity. This data set also did 

not contain any missing values. As explained, the PLS-SEM technique and SmartPLS 3 tool were used 

to perform the analysis (Ringle et al., 2015).  

Many alternative PLS-SEM models were created and evaluated, but the model that best explained the 

influence of procurement maturity on procurement performance is presented in Figure 27. This model 

uses the minimum level of each process dimension as indicators for procurement maturity. Moreover, 

it models procurement performance as a higher-order construct (HOC) consisting of cost savings and 

contracting productivity as lower-order constructs (LOCs). In doing so this hierarchical component 

model (HCM) makes use of the repeated indicator approach, which means that all indicators of the 

LOCs are also assigned to the HOC as well (Sarstedt, Hair, Cheah, Becker, & Ringle, 2019). 

 

Figure 27: PLS-SEM model of PM_min and PP 

5.3.1 Minimum sample size requirements 
As a rough guideline, the minimum sample size in a PLS-SEM analysis should be equal to ten times the 

largest number of structural paths directed at any construct in the structural model (Hair et al., 2017). 

Our model and performance data set satisfy this guideline. More accurately, PLS-SEM requires 

consideration of the sample size against the background of the model and data characteristics. The 

required sample size should therefore be determined by means of power analysis. Cohen (1992) 

provided guidelines in his statistical power analyses for multiple linear regression models. For 

instance, when the maximum number of independents variables is two, we would already need 72 

observations to achieve a statistical power of 80% for detecting R-squared (explained variance) values 

of at least 0.1 (with a confidence level of 90%). When the R-squared and effect size are known later, a 

post hoc power analysis can be performed.  

5.3.2 Evaluation of the measurement models 
The most important measurement model metrics for PLS-SEM are convergent validity, reliability and 

discriminant validity (Hair et al., 2017). For the HOC of procurement performance, the measures 

needed to be calculated manually with the formulas from Appendix P, because the repeated indicators 

are only used to identify the model (Sarstedt et al., 2019). 
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Firstly, convergent validity is the extent to which a measure correlates positively with alternative 

measures of the same construct. It is assessed by evaluating the outer loadings, indicator reliability 

and Average Variance Extracted (AVE) values (Hair et al., 2017). After dropping the indicators for cost 

savings in 2020 and contract productivity in 2018 all outer loadings were above the threshold of 0.7, 

which suggested sufficient levels of indicator reliability. The AVE values were also well above the 

required minimum level of 0.5 (Hair et al., 2017). The convergent validity of the initial PLS-SEM model 

is provided in Table 38 in Appendix Q. The convergent validity of the refined model is presented here 

in Table 29. 

Table 29: Convergent validity PLS-SEM model of PM_min and PP 

Latent variable Indicator Outer loading 
Indicator 

reliability 
AVE 

Procurement 

Maturity 

(PM_min) 

CP_min 0.870 0.757 

0.686 

IM_min 0.845 0.714 

OI_min 0.901 0.812 

PI_min 0.817 0.667 

SE_min 0.753 0.567 

SP_min 0.872 0.760 

TS_min 0.722 0.521 

Procurement 

Performance (PP) 

CS 0.714 0.510 
0.584 

CP 0.811 0.658 

Cost Savings (CS) 
Savings_18 0.905 0.819 

0.811 
Savings_19 0.896 0.803 

Contracting 

Productivity (CP) 

Contracts_18 0.813 0.661 
0.653 

Contracts_19 0.803 0.645 

 

Secondly, the reliability assessment allows the evaluation of the extent to which a variable or set of 

variables is consistent in what it intends to measure (Esposito Vinzi, Chin, Henseler, & Wang, 2010). 

The conservative criterion for internal consistency reliability is Cronbach’s alpha. Due to Cronbach’s 

alpha’s limitations, it is technically more appropriate to apply the compose reliability measure for 

internal consistency reliability. This measure is able to take the different outer loadings of the indicator 

variables into account (Hair et al., 2017). The outcomes of the internal consistency reliability measures 

are displayed in Table 30. Only the Cronbach’s alpha of procurement maturity and procurement 

performance are below the threshold of 0.6 for exploratory research. Because Cronbach’s alpha is 

known to produces relatively low reliability values and the composite reliability values are all well 

above 0.7 the internal consistency reliability is regarded as satisfactory (Hair et al., 2017). 

Table 30: Internal consistency reliability PLS-SEM model of PM_min and PP 

Latent variable Cronbach’s alpha Composite reliability 

Procurement Maturity (PM_min) 0.469 0.790 

Procurement Performance (PP) 0.289 0.736 

Cost Savings (CS) 0.767 0.896 

Contracting Productivity (CP) 0.924 0.938 
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Thirdly, discriminant validity is the extent to which a construct is truly distinct from other constructs 

by empirical standards. Establishing discriminant validity implies that a construct is unique and 

captures phenomena not represented by other constructs in the model (Hair et al., 2017).  

Traditionally, the cross-loadings and Fornell-Larcker criterion were evaluated to assess discriminants 

validity. Recent research that critically examined the performance of these approaches has found that 

neither of them reliably detects discriminants validity issues. As a remedy Henseler, Ringle, & Sarstedt 

(2015) propose assessing the heterotrait-monotrait (HTMT) ratio of the correlations. In short, HTMT 

in the ratio of the between-trait correlations to the within-trait correlations (Hair et al., 2017). 

All HTMT values in Table 31 are much lower than the conservative threshold of 0.85, so discriminant 

validity is established (Henseler et al., 2015). The HTMT ratio between the LOCs and HOC is not 

assessed because a violation of discriminant validity between these construct is expected because the 

measurement model of procurement performance repeats the indicators of its two LOCs  (Sarstedt et 

al., 2019). 

Table 31: HTMT ratio PLS-SEM model of PM_min and PP 

 CP CS PM_min PP 

CP     

CS 0.280    

PM_min 0.403 0.176   

PP - - 0.495  

 

5.3.3 Evaluation of the structural model 
For the structural model, the most important evaluation metrics are R-squared (explained variance), 

effect size and the size and statistical significance of the structural path coefficients (Hair et al., 2017). 

Because the LOCs are not considered as being part of the structural model only the relationship 

between procurement maturity and procurement performance was assessed (Sarstedt et al., 2019). 

Following the assessment procedure, the structural model needed to be checked for collinearity issues 

first by examining the VIF values of all sets of predictor constructs in the structural model (Hair et al., 

2017). The path coefficients might be biased if the estimation involves critical levels of collinearity 

among the predictor constructs. The inner VIF value in Table 32 is clearly below the threshold of 5, so 

therefore collinearity among the predictor variables is not a critical issue in the structural model which 

means we can continue examining the results (Hair et al., 2017). 

Table 32: Inner VIF value PLS-SEM model of PM_min and PP 

Construct path VIF 

PM_min → PP 1.000 

 

To further evaluate the structural model, bootstrapping was performed. In bootstrapping, subsamples 

are created with observations randomly drawn (with replacement) from the original set of data. To 

ensure stability of results, the number of subsamples should be large (Ringle et al., 2015). Our analysis 

used the recommended number of 5000 subsamples with a two tailed test type. The results of the 

bootstrapping procedure of the PLS-SEM model are displayed in Figure 28. 
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Figure 28: Bootstrapping procedure PLS-SEM model of PM_min and PP 

To start with, the most commonly used measure to evaluate the structural model is the coefficient of 

determination, better known as the R-squared value. It represents the amount of variance in the 

endogenous constructs explained by all of the exogenous constructs pointing to it (Hair et al., 2017). 

In Figure 28 the R-squared values are displayed within the endogenous constructs. Following the rules 

of thumb, the value of procurement performance (0.082) can be interpreted as weak (Hair et al., 

2017). This means that not much of the variance in procurement performance is explained by 

procurement maturity. It seems like the LOCs of procurement performance are displayed as 

endogenous variables, but they are not consider part of the structural model (Sarstedt et al., 2019). 

Because of the weak R-squared value, the effect size of procurement maturity on procurement 

performance (0.089) can be classified as small/medium according to convention (Cohen, 2013). A post 

hoc power analysis in Figure 36 in Appendix R shows that with this effect size the achieved power for 

detecting the R-squared value is just above 0.8 at a 90% confidence level. The sample size would have 

needed to be slightly higher to achieve this result at 95% confidence (Hair et al., 2013). 

Moving on to the structural model relationship, the path coefficient from procurement maturity 

towards procurement performance is positive and significant at p < 0.01. This means the effect is 

significantly different from 0 with 99% confidence. Path coefficients can be interpreted as 

standardized regression coefficients, so a one-unit change of the exogenous construct changes the 

endogenous construct by the size of the path (Hair et al., 2017). Table 33 displays the structural path 

in the PLS-SEM model of procurement maturity and procurement performance. The effect of 

procurement maturity on procurement performance, based on the minimum level of each process 

dimension, is 0.286. This result provides clear evidence for support of H3. As said, the LOCs of 

procurement performance are left out because they are not considered part of the structural model 

(Sarstedt et al., 2019). 

Table 33: Structural path PLS-SEM model of PM_min and PP 

Construct path 
Original 

Sample (O) 
Sample 

Mean (M) 
Std Dev 
(STDEV) 

T Statistic 
(|O/STDEV|) 

P Value 

PM_min → PP 0.286 0.325 0.098 2.908 0.004 
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5.3.4 Discussion on procurement maturity and procurement performance 
This section interprets and discusses the results of the influence of procurement maturity on 

procurement performance in order to address the second sub-question:  

2. How does procurement maturity influence procurement performance? 

Many different PLS-SEM models have been evaluated, but only the model that best explained the 

influence of procurement maturity on procurement performance has been presented in this report. 

This model made use of the minimum level of each process dimension as indicators for procurement 

maturity. Models that used all indicators from the maturity assessment surveys and modelled 

procurement maturity as a HOC of the process dimension construct were less successful. The process 

dimensions turned out to not be distinct enough from each other, as the principle components 

analysis in Figure 37 in Appendix S illustrates. The analysis extracted four components based on 

Eigenvalues greater than 1, instead of the expected seven procurement process dimensions. Besides, 

not all indicators loaded highest to their own construct. 

With the minimum level of each process dimension as indicators for procurement maturity a reliable 

and valid PLS-SEM model was obtained. The significant and positive structural path coefficient towards 

procurement performance provides clear support for H3. This result extends the work of Hartmann et 

al. (2012), who already found a positive effect of procurement maturity on cost savings. It also 

addresses the concern of Rozemeijer (2008) who stated that procurement maturity models should be 

used with great care and that further research is needed to test them empirically.  

From the weak R-squared value of procurement performance (0.082) we can conclude there is much 

variation within this variable (Hair et al., 2017). Procurement performance measures rely much on the 

specific set of suppliers an account manager is responsible for. Outstanding cost savings in a prior year 

usually mean less opportunities the next year. If all goes well, the right contracts might already be in 

place with suppliers. Other times, the power balance between a buyer and supplier can make it almost 

impossible to close any contracts. Even though stable relationships are preferred, supplier ownership 

also changes sometimes. Taking these limitations into account it is impressive that the PLS-SEM model 

was able to predict procurement performance in terms of cost savings and contracting productivity in 

multiple years. 

Out of curiosity, Appendix T presents an extended PLS-SEM model Figure 38, which explains 22% of 

the variance in procurement performance with the addition of spend tier and hierarchy level as 

independents variables. Spend tier places account managers in three groups based on the yearly 

amount of money spend on the suppliers they’re responsible for. 
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6. Conclusions 
The main objective of this study was to empirically examine the assumption that procurement 

maturity is positively related to procurement performance. Given this objective, the following main 

research question was formulated: 

What is the empirical validity of the assumption that procurement maturity has a positive impact 

on procurement performance? 

More concretely, this research aimed to address two criticisms of procurement maturity models by 

extending our understanding of the effects associated with the characteristics of the practitioners who 

assess procurement maturity and investigate its influence on procurement performance. Following a 

structured literature review, the PSM2F was selected as procurement maturity model and further 

refined to meet the case study requirements. Data on assessor characteristics was acquired through 

the procurement maturity assessment survey and with the help of HR information. Procurement 

maturity was solely measured with the assessment survey, while measures for procurement 

performance were retrieved from secondary business tools. Procurement performance was defined 

in terms of cost savings and contracting productivity. Eventually, the different data sets were linked 

together with the email address of participants as unique identifier. 

While making use of the full data set (N=235), partial support was found for the positive effect of 

hierarchy level on perceived procurement maturity. The hypothesis for management level was 

rejected because no meaningful effect was found. Possibly employees working at higher hierarchy 

levels have a better view on each process dimension. However, it seems more likely that their 

responses are biased by aspirations and global policies rather than facts (Van Looy, 2015). Including 

assessors with 3 to 5 years of experience in the organization would ensure that a more critical 

perspective is obtained. Moreover, cultural differences should also be taken into consideration. 

The smaller performance data set (N=75) provided support for the hypothesis relating procurement 

performance. Procurement maturity turned out to have a positive influence on procurement 

performance, defined by cost savings and contracting productivity in multiple years. This result 

empirically demonstrates the validity of the assumption that procurement maturity has a positive 

impact on procurement performance in the case study context. More generally, it addresses a major 

concern with BPPMs and indicates their potential usefulness (Tarhan et al., 2016).  

Table 34 still summarizes the results with respect to the hypotheses. 

Table 34: Summary of the results with respect to the hypotheses 

Hypothesis Result 

H1 Hierarchy level positively affects perceived procurement maturity Partially supported 

H2 
Management level positively affects perceived procurement 
maturity 

Rejected 

H3 
Procurement maturity has a positive direct effect on procurement 

performance 
Supported 
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6.1 Limitations 
This research has various limitations which should be considered. Firstly, the procurement maturity 

model (PSM2F) was refined to be more applicable to the strategic purchasing process, as displayed in 

Figure 6. It therefore has less focus on the operational purchasing process. 

Secondly, the refined procurement maturity model was empirically validated within a single case 

organization. It is not proven to produce the same outcomes when applied in different business 

settings. 

Furthermore, procurement maturity is first an independent and then a dependent variable in this 

study. The analysis of assessor characteristics is about differences in perceived procurement maturity, 

while assuming constant actual procurement maturity. However, the analysis of procurement 

performance assumes that perceived equals actual procurement maturity and thus assumes 

differences in both. These assumptions somewhat contradict each other. In reality, perceived and 

actual procurement maturity will both vary. 

Another limitation is the difference in sample size between both analyses. The analysis of 

procurement maturity and procurement performance had less statistical power, because not all 

assessors were directly responsible for procurement performance in terms of cost savings and 

contracting productivity.  

Lastly, procurement performance consists of more measures than only cost savings and contracting 

productivity. As mentioned, the included performance measures rely much on the specific set of 

suppliers an account manager is responsible for. Prior results, market conditions and the buyer-

supplier power balance have a big influence as well. 

6.2 Future research 
The limitations of this study provide suggestions for future research to focus on. By replicating this 

study in other organizations, the refined procurement maturity model could be validated in different 

business settings. 

Moreover, future research could include additional performance measures to accomplish a more 

comprehensive view on procurement performance.  

This study aimed to predict procurement performance based on procurement maturity, but future 

research could include other independent constructs to explain a bigger portion of the variance in 

procurement performance. Appendix T already provides an exploratory extended PLS-SEM model 

which achieves higher predictive accuracy with an R-squared value of 0.221. 

6.3 Practical implications 
Some practical implications can be derived from the results of this study. Business practitioners who 

are concerned with the effects of assessor characteristics on perceived procurement maturity can be 

assured that age group and education have little to no influence. The assessments of employees 

working at higher hierarchy levels seem biased by aspirations and global policies rather than facts (Van 

Looy, 2015). For the most critical assessments business practitioners should include assessors with 3 

to 5 years of working experience in the organization. Lastly, cultural differences could play a big role 

and should potentially be accounted for. 

In line with the results of this study, practitioners in similar business settings can expect improved 

procurement performance in terms of cost savings and contracting productivity, while focusing on 

increasing their level of procurement maturity according to the refined procurement maturity model.  
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Appendix B: Procurement maturity assessment survey 
 

Variable Which gender do you identify most with? 

Gender 
Male 

Female 

 

Variable What is your age group? 

Age group 

≤ 19 years 

20 - 29 years 

30 - 39 years 

40 - 49 years 

50 - 59 years 

≥ 60 years 

 

Variable What is your level of education? 

Education 

High school degree 

Bachelor's degree 

Master's degree 

Professional degree 

Doctoral degree 

Other 

 

Variable How long have you been working for Philips? 

Experience organization 

< 1 year 

1 - 2 years 

3 - 5 years 

6 - 9 years 

10 - 19 years 

≥ 20 years 

 

Variable What is your work experience in procurement? 

Experience procurement 

< 1 year 

1 - 2 years 

3 - 5 years 

6 - 9 years 

10 - 19 years 

≥ 20 years 
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Process 
dimension 

Code Maturity statement 
Maturity 

level 

Strategy & 
Plans                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   

SP_1 
Based upon a corporate strategy, procurement develops an overall 
procurement strategy as well as SMART based plans and goals. 

1 2 3 4 

SP_2 
Formulated and differentiated sourcing strategies (per category 
and/or supplier) are established based upon a structured process. 

1 2 3 4 

SP_3 
Risk and market monitoring are established as integrated part of 
the procurement operations to secure the supply. 

1 2 3 4 

SP_4 
The procurement strategy and goals are known by the relevant 
internal practitioners and the management team. 

1 2 3 4 

SP_5 
Procurement knows the main goals of the other departments to 
create a better process and strategy alignment. 

1 2 3 4 

Organization 
& Internal 
Interfaces 

OI_1 
There are clear interfaces and communication structures to the 
relevant departments and teams in the company. 

1 2 3 4 

OI_2 
Roles and responsibilities for specific tasks, processes and approval 
steps are clearly defined (e.g. job descriptions). 

1 2 3 4 

OI_3 
Procurement is a professional business partner with high visibility 
to internal and external practitioners (e.g. design of RFQ, offer 
comparison, negotiation, meeting coordination). 

1 2 3 4 

OI_4 
A working climate and culture of continuous improvement and 
knowledge sharing is established 

1 2 3 4 

OI_5 
The needs of the internal and external customers are known and 
procurement regularly asks for feedback. 

1 2 3 4 

Supplier 
Management 
& External 
Interfaces 

SE_1 
Structured policies, clear responsibilities and documented 
procedures for the core phases in the supplier management 
process are in place. 

1 2 3 4 

SE_2 
Contract management is established at a professional level (e.g. 
standards, different templates, digital storage, compliance rules, 
workflows). 

1 2 3 4 

SE_3 
For selecting new suppliers, a multi-dimensional approach 
covering not only price issues is applied. 

1 2 3 4 

SE_4 
The supplier portfolio is regularly analyzed for optimization 
possibilities and improvement opportunities. 

1 2 3 4 

SE_5 
For the most important suppliers, regular reviews are held and the 
defined and agreed measures for improvement are monitored in a 
structured way. 

1 2 3 4 

                                                                                              
Controlling & 
Performance 
Management 

CP_1 
KPIs for critical processes and goals are defined and are regularly 
reviewed. 

1 2 3 4 

CP_2 
Standard and ad-hoc reporting is available and used as basis for 
improvement and for informing internal and external 
practitioners. 

1 2 3 4 

CP_3 
Purchasing controlling comprises well-balanced quantitative and 
qualitative KPIs. 

1 2 3 4 

CP_4 
Purchasing performance management is strongly linked with the 
monitoring of the strategy implementation and the status of target 
achievement. 

1 2 3 4 

CP_5 
The defined KPIs in procurement encourage cross-functional 
teamwork. 

1 2 3 4 
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Process 
dimension 

Code Maturity statement 
Maturity 

level 

Talents & 
Skills 

TS_1 
Cross-functional trainings and workshops prepare the 
procurement team for its tasks. 

1 2 3 4 

TS_2 
Clear targets and a standardized feedback process for personnel 
are in place. 

1 2 3 4 

TS_3 
There is an excellent communication culture and style between 
the leadership and the procurement team. 

1 2 3 4 

TS_4 
A culture of collaboration and constructive feedback is established 
to foster organizational learning. 

1 2 3 4 

TS_5 
The procurement team knows the products, customers and 
industry-specific market requirements and business models. 

1 2 3 4 

Process 
Excellence & 
ICT 

PI_1 
Powerful ICT tools (e.g. ERP, SRM, BI) support routine tasks and 
make the procurement function more productive. 

1 2 3 4 

PI_2 
Clear documentation of core procurement processes which fulfils 
the recommendations of business process management and 
compliance guidelines. 

1 2 3 4 

PI_3 
Professional e-Auction and tendering/RFQ usage for suitable parts 
is established. 

1 2 3 4 

PI_4 
The critical communication (e.g. orders, confirmations, contracts) 
with the supplier is archived and accessible in a suitable form (e.g. 
ERP, DMS). 

1 2 3 4 

PI_5 
Process automation (e.g. workflows) is used for stabilizing 
processes and securing more time for strategic issues. 

1 2 3 4 

Innovation & 
Methods 

IM_1 
Procurement takes a driving role in creating new business 
opportunities and bringing innovations into the firm. 

1 2 3 4 

IM_2 
A knowledge database about past projects or success factors of 
negotiations is available and increases the efficiency and 
effectiveness of future activities. 

1 2 3 4 

IM_3 
Projects for reducing complexity within processes, the 
procurement portfolio or the procurement structure are carried 
out. 

1 2 3 4 

IM_4 
The company draws on the services of external 
consultants/universities for innovative and methodological advice 
if necessary. 

1 2 3 4 

IM_5 
Concept competitions are used to obtain innovative ideas from the 
suppliers. 

1 2 3 4 
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Appendix C: Procurement maturity assessment survey screenshots 
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Appendix D: Invitations for procurement maturity assessment survey 
 

First invitation on Wednesday 27th May 2020: 
 
This internal Philips survey is sent to all members of our Commodity Management BOM and 
Procurement Engineering organization. 
 
Dear colleagues, 
 
We would like to ask for your participation in the Procurement Maturity Assessment Survey. 
 
The goal of this survey is to provide more insights into the maturity (i.e., level of professionalism) of 
the procurement function of Philips.  
The results will be used for academic research purposes as this survey is an important part of my 
Master Thesis at Eindhoven University of Technology.  
Additionally, your input will help to identify improvement opportunities for Philips’ procurement 
department. 
 
The survey takes about 10 - 15 minutes to complete. 
You can take it here: Procurement Maturity Assessment Survey 
 
Please be assured that the data will be analyzed and reported in an anonymized aggregated format. 
Survey answers are retained no longer than required for reporting the results.  
For further information on how data is protected, shared, and processed, please see the attached 
Privacy Notice. 
 
Many thanks in advance! 
 
Best regards, 
 
Thomas Jonker 
 

First reminder on Wednesday 3rd June 2020: 
 
This internal Philips survey is sent to all members of our Commodity Management BOM and 
Procurement Engineering organization. 
 
Dear colleagues, 
 
Last week we’ve invited you to participate in the Procurement Maturity Assessment Survey. Thanks 
for the input we’ve received up until now! 
If you haven’t already completed the survey, it would be great to get your perspective as well. 
 
The goal of this survey is to provide more insights into the maturity (i.e., level of professionalism) of 
the procurement function of Philips.  
The results will be used for academic research purposes as this survey is an important part of my 
Master Thesis at Eindhoven University of Technology.  
Additionally, your input will help to identify improvement opportunities for Philips’ procurement 
department. 
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The survey takes about 10 - 15 minutes to complete. 
You can take it here: Procurement Maturity Assessment Survey 
 
Please be assured that the data will be analyzed and reported in an anonymized aggregated format. 
Survey answers are retained no longer than required for reporting the results.  
For further information on how data is protected, shared, and processed, please see the attached 
Privacy Notice. 
 
Many thanks in advance! 
 
Best regards, 
 
Thomas Jonker 
 

Second reminder on Tuesday 9th June 2020: 
 
This internal Philips survey is sent to all members of our Commodity Management BOM and 
Procurement Engineering organization. 
 
Dear colleagues, 
 
Two weeks ago we’ve invited you to participate in the Procurement Maturity Assessment Survey. 
Thanks for the input we’ve received so far! 
If you haven’t already completed the survey, it would be great to get your perspective as well for 
more reliable results.  
 
The goal of this survey is to provide more insights into the maturity (i.e., level of professionalism) of 
the procurement function of Philips.  
The results will be used for academic research purposes as this survey is an important part of my 
Master Thesis at Eindhoven University of Technology.  
Additionally, your input will help to identify improvement opportunities for Philips’ procurement 
department. 
 
The survey takes about 10 - 15 minutes to complete. 
You can take it here: Procurement Maturity Assessment Survey 
 
Please be assured that the data will be analyzed and reported in an anonymized aggregated format. 
Survey answers are retained no longer than required for reporting the results.  
For further information on how data is protected, shared, and processed, please see the attached 
Privacy Notice. 
 
Thanks a lot for the support! 
 
Best regards, 
 
Thomas Jonker 
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Final reminder on Monday 15th June 2020: 
 
This internal Philips survey is sent to all members of our Commodity Management BOM and 
Procurement Engineering organization. 
 
Dear colleagues, 
 
This is the final invitation to participate in the Procurement Maturity Assessment Survey. Thanks for 
the input we’ve received so far! 
As was just presented in the CM All Hands, the survey will close on Wednesday the 17th of June at 
23:59. 
If you haven’t already completed the survey, it would be great to get your perspective as well for 
more reliable results. 
 
The goal of this survey is to provide more insights into the maturity (i.e., level of professionalism) of 
the procurement function of Philips.  
The results will be used for academic research purposes as this survey is an important part of my 
Master Thesis at Eindhoven University of Technology.  
Additionally, your input will help to identify improvement opportunities for Philips’ procurement 
department. 
 
The survey takes about 10 - 15 minutes to complete. 
You can take it here: Procurement Maturity Assessment Survey 
 
Please be assured that the data will be analyzed and reported in an anonymized aggregated format. 
Survey answers are retained no longer than required for reporting the results.  
For further information on how data is protected, shared, and processed, please see the attached 
Privacy Notice. 
 
Thanks a lot for all the support! 
 
Best regards, 
 
Thomas Jonker 
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Appendix E: Procurement maturity assessment survey pitch deck 
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Appendix F: Required survey sample size 
The below formula provides the calculation for the required sample (SurveyMonkey Inc., 2020). At a 

confidence level of 95% the z-score equals 1.96. 

𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑖𝑧𝑒 =  

𝑧2 × 𝑝(1 − 𝑝)
𝑒2

1 + (
𝑧2 × 𝑝(1 − 𝑝)

𝑒2𝑁
)

 

𝑁 =  𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑠𝑖𝑧𝑒 

𝑧 =  𝑧 − 𝑠𝑐𝑜𝑟𝑒 

𝑒 =  𝑚𝑎𝑟𝑔𝑖𝑛 𝑜𝑓 𝑒𝑟𝑟𝑜𝑟 

𝑝 =  𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 
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Appendix G: Descriptive statistics of respondents 
 

Table 35: Primary general descriptive statistics of respondents 

Variable Response Attribute Frequency  Percent 

Gender 
Male 176 74.9 

Female 59 25.1 

Age group 

20 - 29 years 13 5.5 

30 - 39 years 60 25.5 

40 - 49 years 89 37.9 

50 - 59 years 64 27.2 

≥ 60 years 9 3.8 

Education 

High school degree 9 3.8 

Bachelor's degree 78 33.2 

Master's degree 128 54.5 

Professional degree 9 3. 8 

Doctoral degree 3 1.3 

Other 8 3.4 

Experience organization  

< 1 year 14 6.0 

1 - 2 years 32 13.6 

3 - 5 years 57 24.3 

6 - 9 years 41 17.4 

10 - 19 years 60 25.5 

≥ 20 years 31 13.2 

Experience procurement 

< 1 year 3 1.3 

1 - 2 years 16 6.8 

3 - 5 years 25 10.6 

6 - 9 years 40 17.0 

10 - 19 years 107 45.5 

≥ 20 years 44 18.7 
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Table 36: Secondary general descriptive statistics of respondents 

Variable Attribute Frequency  Percent 

Organization 
Central Procurement 107 45.5 

Business Procurement  128 54.5 

Job family group 

PT Commodity Management 100 42.6 

PT Excellence 3 1.3 

PT General 13 5.5 

PT Procurement Engineering 119 50.6 

Job family 

Commodity Management 29 12.3 

Commodity Program Management 5 2.1 

Supplier Account Manager 66 28.1 

PT Excellence Consulting 3 1.3 

PT Analyst 4 1.7 

PT Project Management 9 3.8 

Procurement Engineering 80 34.0 

Procurement Engineering BP 24 10.2 

Site Project Procurement 15 6.4 

Hierarchy level 

Level 1 52 22.1 

Level 2 118 50.2 

Level 3 58 24.7 

Level 4 7 3.0 

Management level 

Tactical staff 168 71.5 

Strategic staff 30 12.8 

Lower management 25 10.6 

Middle management 12 5.1 
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Table 37: Geographical descriptive statistics of respondents 

Variable Attribute Frequency  Percent 

Region 

Americas 79 33.6 

Europe 79 33.6 

Asia 77 32.8 

Country 

Brazil 4 1.7 

Costa Rica 1 .4 

United States of America 74 31.5 

Austria 4 1.7 

Belgium 1 .4 

Germany 9 3.8 

Israel 5 2.1 

Italy 3 1.3 

Netherlands 50 21.3 

Poland 2 .9 

Romania 3 1.3 

Spain 1 .4 

United Kingdom 1 .4 

China 36 15.3 

Hong Kong 13 5.5 

India 15 6.4 

Japan 1 .4 

Singapore 12 5.1 
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Appendix H: Procurement maturity normality 
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Appendix I: Procurement maturity means by assessor characteristics 
 

 

Figure 29: Procurement maturity means by age group 

 

Figure 30: Procurement maturity means by education 

 

Figure 31: Procurement maturity means by experience organization 
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Figure 32: Procurement maturity means by experience procurement 

 

Figure 33: Procurement maturity means by hierarchy level 

 

Figure 34: Procurement maturity means by management level 
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Appendix J: Sensitivity analysis multiple regression 
 

 

Figure 35: effect size analysis multiple regression 
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Appendix K: Initial multiple regression PSM2F_avg 
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Appendix L: Multiple regression PSM2F_avg 
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Appendix M: Multiple regression PSM2F_hybrid 
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Appendix N: Multiple regression PSM2F_stepwise 
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Appendix O: Multilevel model PSM2F_avg and PSM2F_hybrid 
 

PSM2F_avg: 

 

 

 

PSM2F_hybrid: 
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Appendix P: Manual calculation of HOC reliability and validity 
We can manually calculate the relevant statistics for assessing the reliability and validity of 

procurement performance by using the correlation between cost savings and contracting productivity 

(0.169). The formulas are from Sarstedt et al. (2019). 

The AVE is defined as: 

𝐴𝑉𝐸 =
(∑ 𝑙𝑖

2𝑀
𝑖=1 )

𝑀
 

The composite reliability is defined as:  

ρ𝑐 =
(∑ 𝑙𝑖

𝑀
𝑖=1 )

2

(∑ 𝑙𝑖
𝑀
𝑖=1 )

2
+ ∑ 𝑣𝑎𝑟(𝑒𝑖)𝑀

𝑖=1

 

Similarly, Cronbach’s alpha is by:  

𝐶𝑟𝑜𝑛𝑏𝑎𝑐ℎ′𝑠 𝛼 =
𝑀 ∙ �̅�

(1 + (𝑀 − 1) ∙ �̅�)
 

The formula for the HTMT ratio is defined as the quotient of the heterotrait-heteromethod 

correlations and the geometric mean of the average monotrait-heteromethod correlations. 
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Appendix Q: Convergent validity initial PLS-SEM model of PM_min and PP 
 

Table 38: Convergent validity initial PLS-SEM model of PM_min and PP 

Latent variable Indicator Outer loading 
Indicator 

reliability 
AVE 

Procurement 

Maturity 

(PM_min) 

CP_min 0.862 0.743 

0.684 

IM_min 0.850 0.723 

OI_min 0.899 0.808 

PI_min 0.823 0.677 

SE_min 0.756 0.572 

SP_min 0.878 0.771 

TS_min 0.702 0.493 

Procurement 

Performance (PP) 

CS 0.725 0.526 
0.584 

CP 0.802 0.643 

Cost Savings (CS) 

Savings_18 0.532 0.283 

0.601 Savings_19 0.898 0.806 

Savings_20 0.845 0.714 

Contracting 

Productivity (CP) 

Contracts_18 0.719 0.517 

0.507 Contracts_19 0.777 0.604 

Contracts_20 0.632 0.399 
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Appendix R: Post hoc power analysis PLS-SEM model of PM_min and PP 
 

 

Figure 36: Post hoc power analysis PLS-SEM model of PM_min and PP 
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Appendix S: Principle components analysis  
 

 

Figure 37: Principle components analysis of procurement process dimensions 
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Appendix T: Extended PLS-SEM model of PM_min and PP 
 

 

Figure 38: Bootstrapping procedure extended PLS-SEM model of PM_min and PP 


	Abstract
	Executive summary
	Introduction
	Research design
	Results
	Conclusions

	Acknowledgements
	List of Figures
	List of Tables
	List of Abbreviations
	1. Introduction
	1.1 Problem definition
	1.2 Research objectives
	1.3 Contribution
	1.4 Outline

	2. Background and literature review
	2.1 Theoretical background
	2.1.1 Purchasing
	2.1.2 Procurement
	2.1.3 Maturity
	2.1.4 Business process maturity
	2.1.5 Procurement maturity
	2.1.6 Procurement strategy
	2.1.7 Procurement performance

	2.2 Structured literature review
	2.2.1 Search results
	2.2.2 Overview of maturity models in procurement
	2.2.3 The link between procurement maturity and performance
	2.2.4 Criticism of procurement maturity models
	Rigidity and inflexibility
	Content-related contradictions
	Lack of empirical validation
	Unclear application logic and missing ready-to-use instruments
	Missing link from assessment to transformation

	2.2.5 Procurement maturity model selection


	3. Research design
	3.1 Research process
	3.2 Research model and hypotheses

	4. Case study
	4.1 Case organization and target participants
	4.2 Data collection methods
	4.2.1 Primary data on procurement maturity
	4.2.2 Questionnaire design and deployment
	4.2.3 Secondary data on procurement performance

	4.3 Data analysis

	5. Results and Discussion
	5.1 Descriptive statistics
	5.1.1 Overall response rate
	5.1.2 Assessor characteristics
	5.1.3 Procurement maturity
	5.1.4 Procurement performance

	5.2 Assessor characteristics and procurement maturity
	5.2.1 Multiple regression approach
	5.2.2 Procurement maturity – average method
	5.2.3 Procurement maturity – hybrid method
	5.2.4 Procurement maturity – stepwise method
	5.2.5 Discussion on assessor characteristics and procurement maturity

	5.3 Procurement maturity and procurement performance
	5.3.1 Minimum sample size requirements
	5.3.2 Evaluation of the measurement models
	5.3.3 Evaluation of the structural model
	5.3.4 Discussion on procurement maturity and procurement performance


	6. Conclusions
	6.1 Limitations
	6.2 Future research
	6.3 Practical implications

	References
	Appendices
	Appendix A: Studies in the systematic literature review of procurement maturity
	Appendix B: Procurement maturity assessment survey
	Appendix C: Procurement maturity assessment survey screenshots
	Appendix D: Invitations for procurement maturity assessment survey
	Appendix E: Procurement maturity assessment survey pitch deck
	Appendix F: Required survey sample size
	Appendix G: Descriptive statistics of respondents
	Appendix H: Procurement maturity normality
	Appendix I: Procurement maturity means by assessor characteristics
	Appendix J: Sensitivity analysis multiple regression
	Appendix K: Initial multiple regression PSM2F_avg
	Appendix L: Multiple regression PSM2F_avg
	Appendix M: Multiple regression PSM2F_hybrid
	Appendix N: Multiple regression PSM2F_stepwise
	Appendix O: Multilevel model PSM2F_avg and PSM2F_hybrid
	Appendix P: Manual calculation of HOC reliability and validity
	Appendix Q: Convergent validity initial PLS-SEM model of PM_min and PP
	Appendix R: Post hoc power analysis PLS-SEM model of PM_min and PP
	Appendix S: Principle components analysis
	Appendix T: Extended PLS-SEM model of PM_min and PP


