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Management summary
Vanderlande Industries is the global market leader for end-to-end, value-added logistic pro-
cess automation at airports and in the parcel market. It is also a market-leading supplier for
process automation solutions for warehouses. Vanderlande is situated in a very competitive
environment and is forced to reduce costs to stay competitive. Also, due to the growth of
Vanderlande, the impact of sourcing on the financial figures has increased.

To track the impact of sourcing and create more awareness about the contribution of the
sourcing department, Vanderlande uses a performance system called the savings tracker.
Vanderlande would like to know if this cost performance system is a suitable way of mea-
suring the cost performance and if it is accurate, as the saving categories are based on the
function of the person entering the saving which might not be optimal. Besides, the current
system is not able to predict the impact of the savings on the bottom line of the organization
for which the forecasted savings in the system are important. This might indicate that the
forecasted savings are not accurate.

Through interviews with procurement experts and other stakeholders at Vanderlande, in-
sight is gained in the desired features of a performance system. Based on this information,
literature, and white papers, a new cost performance system is developed. This new system
uses categories based on the recurrence of a specific saving and the root cause of the saving,
whereas the old system used the function of the person entering the saving as group criteria.
The nine new categories of the system are as follows: Historical saving, Material saving,
Price increase avoidance saving, Single cost reduction, Efficiency saving, Bonus saving,
Capital-related saving, Non-capital-related saving, Value adding saving. These categories
are depicted in table 1.

Category Calculation
Historical saving (previous item price− new item price)× volume
Material saving (previous material costs− new material costs)× volume
Price increase avoidance saving (new quoted item price− negotiated item price)× volume
Single cost reduction previous costs− new negotiated costs
Efficiency saving determined by the relevant business unit
Bonus saving total value of discount

Capital-related saving average of quotes− quote of selected supplier
quote of selected supplier− value of purchase order

Non-capital-related saving average of quotes− quote of selected supplier
quote of selected supplier− value of purchase order

Value adding saving value of additional services

Table 1: Savings with calculation

This research also considers the accuracy of the forecasts of the savings. These forecasted



savings will help in forecasting the financial figures of a company. Not all types of savings
can be forecasted but some of them can be forecasted after their implementation, which
can be after negotiation, after the introduction of a new process or a new design. Each of
the forecasts is dependent on the volume during the incubation period. The accuracy of
the forecast of the volume during the incubation period determines most of the accuracy of
the forecast saving. Each firm should therefore use the most accurate forecasting method
to forecast the volume. Currently, Vanderlande uses the volume of previous year as the
forecast of the volume. Although it is fairly easy to use, it does not provide accurate
forecasts. Vanderlande should use the historical mean of the items to forecast the volume
in order to have better forecasts.

Reporting correct savings is however not sufficient when the data is not believed by other
departments in the organization besides the sourcing department. The reported savings
should also be credible. This can be accomplished by involving an independent department
which signs off on the reported savings. As companies would like to know the impact of the
savings on the bottom line, finance is a suitable department for validation of the savings.
This way, finance managers can simultaneously determine what the impact of the saving on
the financial figures will be and validate whether the value of the reported saving is correct.

Besides the accuracy and the credibility of the savings, the ability to track the savings
is also crucial for the performance system. Automated systems can be used to determine
the spend during the incubation period. This will reduce errors and will reduce the time
required from sourcing managers and the finance department, which signs off on the reported
savings, compared to manually tracking the spend.

Companies should strive to use TCO when reporting savings. Although it is a hassle to
adopt a TCO approach in organizations, it provides benefits in terms of knowledge and
subsequently also in the way of strategic sourcing. When there is no TCO focus, it is hard
to determine the impact of the savings at the bottom line of the company.
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1. Introduction
The way companies approach sourcing changed drastically over the last decades; It became
more strategic and less operational (Easton et al., 2002). Along with this change, different
opportunities arise as well as new challenges that companies face. This master thesis is con-
ducted in the domain Operations, Planning, Accounting and Control inside the Industrial
Engineering department, within the context of an end-to-end, value-adding logistic process
automation company, named Vanderlande Industries.

This first chapter functions as an introductory chapter to provide relevant background
information of the company and to provide more context about sourcing. First, information
is given of Vanderlande in general and information related to sourcing. The importance of
sourcing and consequently the importance of measuring the performance of sourcing is
discussed after this. This chapter concludes with a description of the outline of the report.

1.1 Company background

This thesis contains a case study at Vanderlande. Vanderlande is the global market leader
for end-to-end, value-added logistic process automation at airports and in the parcel mar-
ket. It is also a market-leading supplier for process automation solutions for warehouses.
At airports, Vanderlande provides systems that are able to screen and sort the luggage and
momentarily store it, before transporting it to the aeroplane. The same concept applies at
the parcel market; sort and forward the parcels in the postal hub to the right vehicle. The
focus at warehouses is on automated stashing and retrieving products from shelves. World-
wide, all the 7,000 employees at Vanderlande have the ambition to achieve the strategic
goal of sustainable profitable growth.

1.1.1 Organizational structure

Vanderlande has four Business Units (BU); BU Airports, BU Warehousing and Parcel, BU
Supply, and BU Support. To ensure local presence, Customer Centres are located in all
markets Vanderlande is active in; North America, Europe Middle East and Africa (EMEA),
and Asia Pacific. The objective of the nine Customer Centres is to generate revenue by
selling and delivering projects to the customers. The Customer Centres are part of the
Business Units (BU) Airport and Business Unit Warehousing & Parcels. Supply centres
supply the Customer Centres by providing products. Similar to the Customer Centres,
they are located on different continents. Although a Customer Centre and Vanderlande
supply centre are not located in the same region, it is still possible that there is a supply
link between them. Figure 1.1 depicts the concept of Customer Centres and factories in
relation to three BU’s. The fourth BU, i.e. BU Support, facilitates the other BU’s in their
processes.
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Figure 1.1: Customer Centres and Supply Centres

1.1.2 Processes

Vanderlande divides its processes into multiple sections, also known as phases. The different
phases are displayed in Figure 1.2. Vanderlande works based on projects, which will all go
through these phases in the same order.

In order to acquire a project, Vanderlande competes with its competitors in a sales process.
This is the first step in a project cycle. Before participating in such a process, a feasibility
and concept study are performed to secure that Vanderlande is able to successfully finish
the project when it is assigned. When there is decided to make a bid, requirements of the
customer will be worked out and the system concept, as well as the design layout, are made.
During this process, the project buyers are also involved to ensure that the procurement
costs are taken into account when developing a price of the project. Early involvement of
the sourcing department is essential to deliver a first-time-right budget. When a quotation
passes tests on risks like technical feasibility, price and margin level, and legal infringements,
a bid is made. If the project is awarded to Vanderlande, the sales manager hands it over to
a project manager and the next phase will start; defining. The goal of the “Define” phase is
to clearly establish a complete and consistent starting point or baseline. In this phase, the
physical design, functional design and project plan are developed. The customer’s approval
on the designs and a recalculation of the budget based on different scenario’s mark the end of
defining a project. Subsequently, detailed mechanical and controls equipment specifications
are formed in the “Detail” stage. These will result in the procurement specifications that
will be used to buy or manufacture the equipment and eventually realize the system on
the site. Following by the “Detail” stage is the “Supply” stage, which entails the supply of
equipment and engineering of software. This will be the focus area of this research. On site
the product is installed after which commissioning takes place. The final phase is “Testing”
to make sure the product works accordingly. Figure 1.2 exhibits the relationship between
the phases.
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Figure 1.2: Project Cycle

1.1.3 Types of Supply

Since the focus of this thesis is “Supply” stage, the types of supply at Vanderlande are dis-
cussed in more detail. Within Vanderlande there are three types of supply: Vanderlande In-
dustries equipment (VI equipment), third party equipment, and non-product-related (NPR).
Each category is discussed below.

VI Equipment

In the Detail phase (see figure 1.2), all items in the system have been specified. The items
for which Vanderlande holds the intellectual property are called Vanderlande equipment
(VI equipment). Vanderlande supplies these items from one of the three factories or at
external subcontractors. Two people are responsible for the supply of the VI equipment:
the supply chain coordinator and the sourcing manager. The sourcing manager is part of the
sourcing department and, therefore, not part of the project team, whereas the supply chain
coordinator is included in the project team. The commercial aspect of the VI equipment,
such as managing the relationship with the supplier and negotiating about item prices,
is the responsibility of the sourcing manager. The supply chain manager is beside the
workload allocation and expediting, responsible for the logistics of the VI equipment to the
distribution centre of Vanderlande.

Third Party Equipment

In contrast to the VI equipment, third party equipment includes all the items bought from
the market. These items are often aggregated items that execute an integrated function
(e.g. a scale). The project buyer is responsible for the supply of third party equipment. By
using the functional requirements of the items, which are made in the Detail phase, pre-
selected suppliers are contacted. The sourcing department makes contracts with several
suppliers, which the project buyer might select. The selection of the supplier is always
done in consultation with the sourcing department since they have a larger view over all
the projects at Vanderlande. If the project requires something that is deviating from the
standard contract or if there is no general contract with the supplier at all, the project
buyer will negotiate a new contract with the supplier. So, both the project manager and
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the sourcing manager are involved in contract negotiations, e.g. price negotiations with a
supplier. The logistics of the third-party equipment are also part of the job description of
a project buyer.

Non-product-related

Non-product-related (NPR) supply refers to all the goods and services that do not directly
relate to customer projects. Examples of NPR are travel expenses of employees, cleaning
expenses of office buildings, and printing costs. Sourcing managers are responsible for the
procurement and potential logistics of these products and services.

The distinction between the types of supply is depicted in figure 1.3, along with the roles
responsible for the logistics and commercial activities of the items.

Figure 1.3: Division of Supply

1.1.4 Size of sourcing at Vanderlande

Sourcing is a big part of the business of Vanderlande. In financial year 2020, which is the
period of March 2019 until March 2020, the sourcing departments spent worldwide over 1
billion euros on supply. EMEA procures by far the most and is therefore responsible for
most of that 1 billion spend. The total spend of Vanderlande is more than 60% of the
turnover of the company which makes sourcing an important aspect in the organization
and has a substantial impact on the profit of the company, which was 68 million euros in
financial year 2020. All this data is retrieved from systems at Vanderlande and internal
documents. As sourcing affects the profit substantially (Schiele, 2019), it should also be
managed properly.

1.1.5 Performance measurement system

Currently, Vanderlande has a performance measurement system for the sourcing department
in place to measure the performance on cost savings of supply. This system, called the
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savings tracker, was implemented in 2016. The goal of this tool is to create awareness in
the organisation about the work that has been achieved by the sourcing department and
to track progress on savings targets. In last financial year, i.e. FY 2020, the global savings
target was 24 million euros (data retrieved from internal documents) and all the savings
that contributed to achieving this target are reported in this savings tracker. Thus, the
system is globally used.

The savings tracker is considered to be a cost performance measure for procurement since
it quantifies the contribution of the sourcing department which is measured in cost savings.
Besides creating awareness of the contribution of sourcing and effective procurement, the
savings tracker also tries to shift the focus of the whole organisation to be more cost-oriented.
Kennedy (1964) identified similar reasons for evaluating purchasing performance.

1.2 Importance of procurement

Most firms are constantly trying to be more profitable. This can be realized by optimizing
costs and increasing revenue. As this thesis is about sourcing, the focus of this research will
mostly be concerned with the first; the costs. On average, industrial companies spend 60%
of their turnover on supply (Schiele, 2019). This also includes labour expenses, but this is
only a fraction compared to the material costs. Therefore, the largest part of the Costs Of
Goods Sold (COGS) consists of purchased materials or services (Van Weele, 2014; Benton,
2007). Efficient procurement can reduce these costs and ultimately improve the profitability
of the company. Therefore, sourcing is a very strategic component in controlling the costs
and increasing the profit margins.

Figure 1.4: Dupont analysis

Via the use of the Dupont analysis, the impact of sourcing becomes tangible. Reducing
the costs of goods, i.e. raw materials, results in lower total costs and eventually a higher
Return of capital employed (ROCE). Following the reasoning of the Dupont analysis, a
small decrease in the costs of goods has a large impact on the ROCE and therefore on the
value of the company. Sourcing does not only contribute to improving the company’s value
by decreasing the material costs and fixed costs. Improved payment terms, reduction of
inventory through better supplier integration, and quality improvements in products add
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value to a company since these methods reduce the net working capital (Van Weele, 2014).
Moreover, Van Weele (2014) states that sourcing can increase the firm’s value by generating
more potential revenue by challenging suppliers to innovate and develop new product ideas.
These new innovations may result in new customer value propositions and subsequently
realize higher margins.

Therefore, the impact of sourcing on a company is large, which makes it strategically ap-
pealing to control sourcing and subsequently also the spend. Spend analyses provide insight
into the spend pattern of the company, help to identify cost reduction opportunities, priori-
tise sourcing project, and the tracking of the spend helps to secure that newly negotiated
results with suppliers do impact the bottom line (Pandit & Marmanis, 2008). Thus, moni-
toring the spend and acting on differences between the actual and the forecasted spend can
help in control the spend.

Although some companies might use economies of scale to decrease their supply costs, this
is hard for Configure-to-order companies like Vanderlande. These type of companies design
somewhat unique products for each of their clients. This makes it hard to use economies
of scale. Therefore, the profit margin of Vanderlande depends heavily on decreasing supply
costs and increasing revenue, again stressing the importance of procurement.

Sourcing versus procurement

The terms sourcing and procurement need formal introduction, as there are multiple defi-
nitions of the two concepts. Although some people might use these interchangeably, they
are vastly different. Procurement relates to all the activities relating to buying a product
or service. This includes the processes of placing orders, checking up on the order while
waiting for it, receiving the orders, and paying for them (Srivatava, 2016). It also includes
sourcing, which is the phase before a purchase is made (Biedron, 2018). During this phase,
decisions such as which supplier and what kind of material is best to use are answered.
Thus, sourcing is a part of procurement.

Although this thesis uses these definitions of the concepts, Vanderlande does not formally
wield the same distinction between the two concepts. Most of the time sourcing refers to
the sourcing department whereas procurement refers to the tasks of the project buyers.
Nevertheless, the sourcing department at Vanderlande also performs other procurement
tasks besides sourcing. Therefore, other procurement tasks besides sourcing activities might
be implied when in this thesis is referred to the sourcing department.

1.3 Performance measurement

Like H. James Harrington, an engineer famous due to his work in performance improve-
ment methodologies in businesses, once said; “If you can’t measure something, you can’t
understand it. If you can’t understand it, you can’t control it. If you can’t control it,
you can’t improve it.” The same applies to the sourcing department and it is therefore
needed to measure the performance in order to improve it. As management teams value
improving the performance of a company, they should also care about measuring the perfor-
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mance. However, measuring the performance of sourcing has historically been insufficient
and incomplete (Hart, 2005). A survey among procurement managers stressed how bad the
situation is: 14% of the participants disclosed that their company does not have a mea-
surement system at sourcing in place at all (Morgan, 2000). Without measuring the value
of sourcing, it can also not be improved. Besides, without a proper performance system,
it is hard for other departments besides the sourcing department itself to understand the
importance and the value of sourcing and procurement in general.

Many other authors mention that measuring the performance of sourcing is not straightfor-
ward and that it is hard to implement a measurement system at sourcing (Van Weele, 1984;
Morgan, 2000; Jacoby, 2005). Jacoby (2005) states that this is due to the fragmented data
systems but also due to organizational ambiguity. An example of the latter is the dispute
of what should be considered a saving, e.g. should cost avoidance be incorporated in the
performance measurement of sourcing. Further explanation of this particular example can
be found in section 3.3. Although measuring the performance of sourcing it is hard, only a
limited amount of papers has developed solutions to this challenge, especially the practical
side with clear definitions of metrics is still missing.

The question remains why companies want to measure cost the performance of sourcing
when it is hard to do so. This is due to the multiple benefits a company can experi-
ence when measuring the performance adequately. A good performance measurement sys-
tem stimulates better decision making, smooths the communication within the department
and across departments, and encourages desired employee behaviour (Corporate Executive
Board Company, 2004; Van Weele, 2014). Having such a good performance measurement
system in place at the sourcing department can have immense beneficial outcomes for com-
panies: As the impact sourcing has on the turnover of a company is substantial (Schiele,
2019), the impact sourcing has on the profit of a company is also large. This increases the
need for a proper performance measurement system at the sourcing department.

Performance of a sourcing department can be measured in various ways, for example lead
times, sustainability or costs. This thesis looks at the performance on the latter since
while securing on-time delivery of supply, the sourcing departments often have the goal to
minimize costs and realize savings.

Predictability

Although being profitable is desired by most companies, they also value predicting their fi-
nancial performance. Forecasts of the spend can be different from the actual spend and thus
result in an inaccurate forecast of the financial performance. Due to the large impact that
sourcing has on the profitability of the company and therefore of the financial performance,
predicting the cost performance of sourcing is of great importance. The company spend
can increase due to market fluctuations or inefficient sourcing but can also decrease due to
efficient sourcing. Savings are beneficial to the financial health of a company, but unforeseen
savings affect the predictability of the financial performance of a company. Tracking and
forecasting savings can help to tackle this issue.
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1.4 Outline report

Companies in general are struggling with developing a cost performance system for the
sourcing department and literature about this topic is also limited. This thesis focuses on
developing a system to record the savings realized by sourcing departments in manufac-
turing companies. It contains a case study at Vanderlande. In chapter 2, we look at the
challenge Vanderlande is facing with the quantification of the cost performance of sourc-
ing and procurement. The methodology used in this research to answer the main research
question is split into multiple subsections, in order to answer the sub-questions.

Chapter 3 elaborates on aspects that should be taken into account when developing a
cost performance measurement system in general, while focusing on the broader view of
TCO. These three aspects are the ability to track the performance, the accuracy and the
credibility of the performance. As this research made use of sourcing levers to categorize the
cost performance metrics, which is required to increase the accuracy, a detailed description
of the sourcing levers is also given.

In order to have buy-in of the stakeholders on the performance metrics, input is gathered
from the stakeholders on performance metrics found in literature. These metrics are ex-
plained in chapter 4. Through interviews with the stakeholders, the performance indicators
are ranked based on their perceived value. Finally, this research looks at how the most
valued indicators are currently measured at Vanderlande and multiple improvement oppor-
tunities are identified regarding the process of entering the performance into the system.

chapter 5 defines clear categories and definitions of the two most valued cost performance
metrics, i.e. cost reduction and cost avoidance, which were previously identified in chapter 3.
These categories are based on sourcing levers, the impact of the saving on the bottom line of
the company, and the recurrence of the cost saving. Also, a new process of entering savings
into the performance system is designed. Following this new process will help in increasing
the credibility of the performance, which the current process at Vanderlande lacks.

Some savings categories make use of the expected volume and can therefore be forecasted
before being realized. The forecasts should be accurate in order to know thought out the
year if the sourcing department is on track of reaching its target. chapter 6 reviews the way
forecasts of savings are made and tries to find better forecasting methods by comparing
several forecasting methods to the one currently in use.

Lastly, recommendations for measuring the performance of sourcing departments and im-
plementing a performance system are presented in chapter 7. Also, the limitations to this
research are discussed.
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2. Problem
This chapter is regarding the problem identification and the methodology used to solve the
problem. Specific research questions that need answering to solve the problem are identified
in section 2.2. The scope in which the problem is considered is delineated in section 2.3.
How the research questions are answered, i.e. the methodology of this thesis is described
in section 2.4. Lastly, section 2.5 specifies how this research will contribute to literature.

2.1 Problem statement
In order to understand the full scope of the problem and to better grasp the challenge, in-
terviews were conducted. Besides that, internal documents were read to further understand
the problem and to formulate a problem statement. This resulted in the following problems:

• The current performance system is not used consistently as definitions are not clearly
defined.

• Vanderlande uses wrong terminology regarding the statuses of savings.

• The impact, regarding size and timing, of the savings is not known.

These three problems are highly interconnected. The savings tracker uses definitions of
savings that are not clear and as a result the system is not used consistently. The savings are
prone to errors due to this, which prevents Vanderlande to draw correct conclusions based
on the data and which makes it hard to determine the impact of the savings. Besides, as
there is no review on the savings, it is not known what the total amount of realized savings
is nor is it known when the savings are realized. This is also partly due to the fact that the
sourcing department at Vanderlande mixes up the terminology of “forecast” and “realized”
savings. All of this prevents Vanderlande to determine the impact of the savings and makes
the current way of measuring the cost performance of sourcing inadequate.

Vanderlande wants to correctly measure the cost performance of sourcing but is unable to
do so now. By not being able to measure the performance properly, the performance can
also not be improved as explained in section 1.3.

2.2 Research questions
From the problem statement, a central research question can be formulated.

Research question: How should the cost performance of procurement be measured and fore-
casted in a project-based company?

In order to answer the central research question, a set of sub-questions needs to be answered
first:
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1. How does Vanderlande currently measure its cost performance of procurement?

2. How should the cost performance be measured according to literature and according
to experts at Vanderlande?

3. How should the cost performance indicators be measured?

4. How to quantify potential cost savings?

5. How can Vanderlande implement the cost performance system?

2.3 Research scope
This section defines the scope in which the problem was considered and consequently, the
research was performed.

This research is focused on sourcing and procurement at Vanderlande, which occurs inside
the Supply Chain Centres and is, therefore, part of the BU Supply. Vanderlande manages
expenses made by the BU Supply & Operation by using six high-level spend categories:
Third-Party Equipment, Electrical, Mechanical, Subcontracting, ICT, and NPR. This re-
search focuses only on the categories that will contribute to the savings target set by higher
management and therefore on the six spend categories.

Besides that, since the focus is on sourcing, only the costs controlled by sourcing are taken
into account. Although a company should always look at the Total Costs of Ownership
(TCO), on some aspects are considered not affected by sourcing at Vanderlande. TCO is
discussed in general but currently not implemented in the performance system for Vander-
lande, as the focus is not yet present.

2.4 Research methodology
The environment in which the research is conducted, the characteristics of the problem and
the desired output of the research influence the research method (Van Aken et al., 2012).
Van Aken et al. (2012) makes a distinction between two structures for doing research,
namely the explanatory research (i.e. theoretical science) and exploratory research (i.e.
design science). The former is mostly used by social sciences since it provides an explanation
and knowledge about how organizations work and how that can be explained by research.
Design science focuses on producing solutions to business problems, by answering how
an organization should work and whether or not it will work. Therefore, design science
incorporates actionable plans as well as a validation aspect (Romme, 2003). Holmström et
al. (2009) also identifies the differences between explanatory and exploratory research. This
is summarised in table 2.1. Due to the nature of the research setting and the nature of the
problem, this research uses exploratory research.

Van Aken et al. (2012) explained an approach to structurally solve business problems using
exploratory research. The aim of this approach is typically to improve the performance of
a business, which corresponds with the aim of this research: improving the performance
measurement system of Vanderlande. The regulative cycle (Van Strien, 1997) is the basis
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Exploratory Research Explanatory research

Phenomenon needs creation given
Data created, collected, and analysed collected and analysed
End product solution to a problem prediction or explanatory theory
Knowledge interest practical theoretical
Disciplinary basis engineering social sciences

Table 2.1: Explanatory versus exploratory research adjusted from Holmström et al. (2009)

of the approach. The cycle consists out of five phases to resolve a specific problem; problem
definition, analysis and diagnosis, plan of action, intervention, and evaluation. Figure
2.1 exhibits the steps of the problem-solving cycle which is based on the regulative cycle.
Since the aim of this thesis is to resolve a business problem as well as to demonstrate the
importance of the solution, the problem-solving cycle will be used.

Figure 2.1: Problem solving cycle adjusted from Van Aken et al. (2012)

The problem definition starts by selecting a business problem. This is often linked to the
performance of the business. Next, data is collected, literature is reviewed, and both are
analysed in order to grasp the problem and its context as much as possible. This should
result in a solution design that solves the business problem at hand. The implementation
phase encompasses enforcing the solution design. Some business other processes might
change in order to implement the solution effectively as well. The cycle finishes with an
evaluation of the solution by focusing on the effects of the solution. It might result in the
identification of a new business problem and the restart of the cycle.

Methodology per sub-question

The methodology used to answer each sub-question is explained in this section.
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How does Vanderlande currently measure its cost performance of procurement?
This research identifies multiple cost indicators at Vanderlande and analyses the setting
in which they are present. This information is gathered by using multiple data sources.
According to Denzin (1970), triangulation, the use of multiple methods or sources, increases
the validity of the findings, strengths the study and presents multiple angles. This research
will use triangulation of data sources: interviews, observations, and internal documents.
The current cost performance indicators are identified through internal documents and
verified through semi-structured interviews with employees of the sourcing department at
Vanderlande to ensure that the findings are complete and correct. This research question
is answered in chapter 4.

How should the cost performance be measured according to literature and according to experts
at Vanderlande?
In order to answer this question, we looked at desired properties of the performance system
and at what should be measured by the performance system. The first part of answering
this research question is explained in chapter 3 whereas the second part is addressed by
chapter 4.

To answer what type of cost performance should be measured, a literature review is per-
formed through which different cost performance indicators are identified. Through gath-
ering the input of experts on these indicators, the most valued indicators are identified. A
suitable way of attaining input from experts is chosen out of various options; focus groups,
surveys, interviews, etc. The method depends on the type of data that is gathered and the
amount of input that is needed in order to draw conclusions. For ranking the indicators,
the Analytical Hierarchy Process (AHP) is used. This method is used for multi-criteria
decision making, by comparing one criterion to another and subsequently one alternative
to another alternative. Asking the experts to divide a fixed amount of points among the
indicators, forces them to compare the indicators, i.e. alternatives. This enables to rank all
the indicators. Next to gathering the input on these indicators, experts are also asked to
suggest indicators themselves.

How should the cost performance indicators be measured?
After it is established what the most valued performance indicators are, the method used
to calculate these indicators is investigated. Looking at the desired capabilities of a cost
performance system and keeping in mind the ease of use and the specific knowledge present
at departments, definitions of saving categories are made. This is done in chapter 5 of this
thesis. Besides specific definitions of the indicators, the process of entering the data into
the performance system while reducing counterproductive behaviour is also reviewed in this
chapter. Increasing control measurements when entering and approving the performance
plays a big part in this. How to add more control, is explained in the chapter.

How to quantify potential savings?
Quantification of forecasted savings is identified as an important asset to companies since
it helps in predicting the financial health of the company and identifies if the sourcing
department is on track to reach its target. In chapter 6, the current method to forecast
savings is reviewed and compared to other simple forecasting methods and heuristics like
moving average and exponential smoothing. The aim of comparing forecast methods is
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to identify a more accurate way of forecasting savings as this will improve the financial
predictability of the company and allows the sourcing department to better predict if they
are going to reach their target.

How can Vanderlande implement the cost performance system?
Through identifying the improvements that Vanderlande can make on measuring the cost
performance of sourcing, several actions were identified. Due to corona restriction, it was
not possible to follow these steps though at the company and therefore concrete recommen-
dations are given on how to implement the cost performance system. This is done in the
recommendations part of this thesis, which corresponds to chapter 7.

How this methodology is linked to the problem solving cycle is depicted in figure 2.2. The
problem and its context is stressed in chapter 1 and 2. A literature study on how to solve
this problem is performed in chapter 3 and input from stakeholders is gathered in chapter
4. Chapter 4 is also part of the solution design as the best cost indicators for a performance
system of sourcing are determined in this chapter. The exact definitions of the measures
are formed in chapter 5 along with the development of a proper process to report and
review the performance. Also chapter 6 is part of the solution design as the best forecasting
method for savings is determined, but is this chapter is also part of the implementation and
evaluation. In chapter 6, the best forecasting method is tested on the data of Vanderlande
and and the impact of using this method is evaluated. Implementation steps about the
whole performance system are also part of chapter 7. Evaluation of the total performance
system is only possible after Vanderlande has worked with the new system for a period of
time, during which new challenges might surface.

Figure 2.2: Thesis cycle

2.5 Contribution to literature

The objective of this thesis is to develop a cost performance system that can be used by
sourcing to capture the performance and simultaneously determine the impact of the cost
performance on the bottom line of the company. It has the following contributions to the
literature; It identifies the most valued cost performance measurements. It also makes the
cost performance of sourcing measurable. Next to that, it has immediate relevance for
practice as it reveals actions that companies need to take to improve their cost performance
measurement of sourcing.
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3. Measuring costs
This chapter focuses on the context of measuring costs savings through the introduction
and explanation of Total cost of ownership. Furthermore, three aspects that should be
considered when developing a performance measurement system are explained and the im-
portance of them is stressed. These three aspects, i.e. ability to track the performance,
the accuracy, and the credibility of the performance, are all discussed in subsections of this
chapter. Various sourcing levers are delineated which can be used to develop an accurate
performance system. This chapter provides information to answer the research questions
two and three.

Performance can be measured on different concepts. For example, Hart (2005) identified
several metrics to measure the efficiency and effectiveness of a sourcing department. Besides
the distinction between effectiveness and efficiency, one can also look at different variables,
like cycle time, customer satisfaction, costs, and error rates. The focus of this thesis is the
costs reduction since most issues can be expressed in costs. Corporate Executive Board
Company (2004) also identified cost saving and cost avoidance measurements as the most
valued metrics by chief procurement officers, exceeding internal customer satisfaction mea-
sures, spend measures, supplier base measures, and resource utilization measures.

Although this thesis only measures the cost savings of the sourcing department, it should be
noted that cost savings are obviously not the end goal of a company. Being profitable is often
the main goal of listed companies. In order to be profitable, costs should be minimized and
revenue maximized. This makes cost reduction strategies one of the most trivial strategies of
companies (Deloitte, 2018). Costs can be divided into item-based costs and overhead costs.
Item-based costs consist of the costs of producing one unit (i.e. unit cost) multiplied by the
number of the items produced. Overhead costs are all costs which are not associated with
the production of items, although are still incurred for running a company. An example of
overhead costs is the costs of a new building. Although the overhead costs are not related to
the production of items, this does not imply that the overhead costs are equal to the fixed
costs. This is due to the fact that some cost components of overhead costs are indirectly
related to the number of items produced.

Costs of a company are composed out of item costs and overhead costs. Figure 3.1 shows how
cost savings affect these costs components. Cost savings can be split into cost reductions
and cost avoidance. The definition of these components varies among companies as well as
in literature. Nevertheless, NASPO (2007) states that having an agreement on the definition
of the component is more important than the definition itself. This implies that it is no
problem multiple definitions are present in literature, as long as there is only one definition
within one company.
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Figure 3.1: Issue tree of profit

3.1 Total cost of ownership

Although it seems counterintuitive, price reductions might increase costs. That is why
sourcing should look at the TCO instead of the purchase price. Total Cost of Ownership is
a method that takes both the costs of acquisition and the costs of using the goods or services
into account. It includes eight key aspects which contribute to the total costs: purchase
price, associated costs, acquisition costs, cost of ownership (e.g. depreciation), maintenance
costs, cost of usage, non-quality costs, and disposal costs. TCO uses concepts of Activity
Based Costing (ABC) and looks further than activities within the sourcing department.
This is important since cost reductions in one department might result in an increase in
costs at another department. With TCO, costs are measured on supplier and item level,
which is more detailed than ABC requires. TCO does have various other benefits besides
that is needed for measuring the savings. For example, it stimulates the communication
within the company but also externally, it makes evaluation of competing alternatives easier
and drives supplier improvements (Ellram, 1995; Fortin et al., 2017).

Although various studies showed that the use of TCO is more effective in strategic sourcing
than the use of the purchasing price and provide multiple benefits, a lot of sourcing managers
use the purchasing price instead of TCO in making decisions (Anderson et al., 2000). This
might be caused by the fact that the implementation of TCO in an organization is not easy.
Some barriers to adoption are the complexity of cost data, user resistance, and cultural
change (Ellram, 1995; Ellram & Siferd, 1998). A nice theoretical framework about the use
and adoption of TCO is presented by Wouters et al. (2005) and they conclude that, among
other things, management support and value analysis experience is needed to implement
TCO. Besides internal changes, also vendors should be notified about the policy change and
how it affects their performance evaluation and how it concerns their innovation focus.

For the purpose of assessing the impact of the savings on the bottom line of a company,
the reported savings should be based on the TCO principle. However, companies that do
not have the TCO focus can still track and report savings. Having said that, they should
be aware that the saving that was brought about by the sourcing department might not
be visible in the financial performance due to an increase in costs somewhere else in the
company. In the worst case, savings might even result in an increase in the overall costs of
the company when the saving does not outweigh the cost increase. Normally TCO would
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prevent this from happening. Even with a proper TCO approach in place, discussions
between management and the sourcing department should still take place when cost saving
opportunities in the short run withhold the company gains in the long run.

Although it might not be related to costs the company inquires, some companies look
beyond costs and incorporate other aspects into the TCO. This is also called Total Value
of Ownership. The trend of producing sustainable and having a green image as a company,
might result in a popularity gain of this approach in the upcoming years. Ellram (1995) also
distinguishes between two TCO approaches: value based and dollar based. The value based
approach combines cost data with other performance data that is often not expressed in
monetary value. Hence the value based approach and the total value of ownership have some
similarities. On the other hand, the dollar based approach incorporates only costs aspects.
Neither of the two approaches is superior to the other but looking at the purpose and the
desire of the company, they will help in developing a suitable TCO approach. Developing
a TCO approach is very time consuming but as already mentioned, using TCO provides
multiple benefits to the company. For now, we will focus on the costs and disregard the
sustainability aspect. This can still be added at a later point in time if the company desires
it.

Vanderlande is currently not focusing on the TCO approach, as the basis of measuring the
cost performance is not yet adequately done. Therefore, the focus of this research is on
getting the basis of measuring the costs savings solid.

3.2 Cost savings performance system
When building a cost savings performance system, three main concerns must be taken into
account: the credibility of the reported savings, the accuracy and the ability to track the
savings (Corporate Executive Board Company, 2004). The credibility of the performance
system is, for example, depending on the process of reporting and reviewing the cost savings.
It can help to have senior management approval of the measurements as well as incorporating
the finance department as an independent establishment, to endorse the reported saving.
Companies that use similar approval processes shows the desired result of a better company-
wide understanding of the cost savings and an increase of the credibility of procurement’s
contribution to the overall company (Corporate Executive Board Company, 2004).

As mentioned, endorsement of the savings by the finance department gives the savings
more credibility. However, this might not be that straightforward. One problem that many
companies experience is the difference between what the sourcing department reports as
savings and the impact of the reported savings on the bottom line of the company. The
finance department is only concerned with the latter while this is only a fraction of what the
sourcing department considers a saving. Alignment of the two views requires formalization
of the savings methodology (GEP, 2017). The importance of universally accepted definitions
and methods to record and track cost savings is also stressed by NASPO (2007). Commonly
accepted definitions prevent any variation in interpretation of the reports which might
diminish the value of the reports to the company. It also helps the finance department
to understand that not all savings reported by sourcing have an impact on the financial
statements as finance is used to see with other cost savings. Figure 3.2 visualizes the gap
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between the change finance notices and the savings that sourcing reports. Finance observes
the difference between the spend each year but is not focused on market price increases and
decreases and misses therefore the effort of the sourcing department.

Figure 3.2: Changes in company spend

So, definitions of all types of savings are needed to provide insight into how the savings
affect the bottom line of companies. It should be noted that the reported savings should
hold with the Total Costs of Ownership (TCO) in order to track the saving back to the
financial performance.

3.3 Saving categories

Not every reduction of costs, i.e. saving, has the same impact on the financial performance.
For example, some savings are considered a saving although the costs a company makes
might increase. Cost avoidance, which is defined as taking away or reducing future costs
(Dmytrenko, 1997), is a perfect example of this. Cost reductions do not have a direct
positive impact on the bottom line of a company as the newly agreed price is higher than
the previous price or bid. However, there is still a saving of costs since the future costs
will be lower than in the case the sourcing department did nothing. Although the impact
might not be positive on the financial figures, it is still desired to incorporate this in a
performance system since the main task of the system is still to track the performance
and not solely focus on the savings that impact the bottom line in a positive way. This
might not be very logical from a financial point of view, but that is not the main focus of
a performance system, however, recording all the efforts is. Some other researchers do not
agree with incorporating cost avoidance into the savings measurement system but agree on
the fact that cost avoidance should be measured to emphasise the importance of resisting
cost increases (Monczka et al., 1979).

Due to the differences in impact, the financial department needs categorization of the sav-
ings in order to assess where each saving is expected in the profit and loss statement. Hart
(2005) also recognized this need and developed the following categories: year on year sav-
ings, cost avoidance, revenue improvements, and balance sheet improvements. However,
these saving categories require financial knowledge from the sourcing department as sav-
ings are categorized based on the effect a saving has on the financial figures. To limit the
required financial knowledge of the sourcing department, we will use the root causes for
categorization. Root causes of savings are ways the savings are achieved, this is also con-
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sidered sourcing levers. Examples of levers are strategic sourcing, pooling demand, product
optimization, and contract management. Sourcing levers have a practical implication as
they are a tool to achieve cost reductions, which is considered a strategic goal of sourcing
(Schiele et al., 2011). By using the sourcing levers to develop categories of savings, the
sourcing department does not need knowledge of how the savings affect the company, but
the finance department is still able to determine the effect. Besides, categorization based
on sourcing levers is more intuitive to the sourcing managers and project buyers as they
have knowledge of how the saving is obtained. Hesping & Schiele (2016) also used sourcing
levers to develop a measurement model. However, this research did not develop formulas
that can be used to quantify savings, they merely developed formative indicators.

Next, the sourcing levers based on the literature are discussed. Note that root causes can be
targeted, for example contract negotiating, but they can also be accidental, such as receiving
a lower invoice from the supplier than agreed upon. We will only consider targeted causes
of savings since only these require effort from the sourcing department.

Contract negotiations
It is generally known that companies negotiate with suppliers to reduce the costs of supply.
Contract negotiations might start when a company desires a volume discount when ordering
more than usual, changes in the specification of the ordered goods, changes in contract con-
ditions that are favourable for the supplier, or changes in the material prices. Subgroups
of negotiation are changes in volume, changes in specifications, changes in contract con-
ditions, changes in efficiency, and changes in material prices. The latter can be identified
through analyses such as a should-costs-analysis. By gaining knowledge of the ordered item,
a company can have a stronger argumentation for desired savings and therefore a stronger
bargaining position.

Negotiations might result in a saving that is visible in the financial figures of a company,
but some savings might not be evidently visible in the bottom line; this depends on the
definition of the saving. An example of the former is a kickback bonus from a supplier
and one example of the latter is price increase reduction. It might make sense to record
the savings in a performance measurement system that are visible in the figures separately
from the ones that are not visible. How the savings ought to be measured is presented in
section 3.4.

Rebate
Besides realizing a volume bonus upfront, a supplier might offer to give a rebate at the end
of the year when a certain threshold is reached. This is not the same as guaranteeing a
volume upfront by reducing the item price, since this saving will only be achieved when, at
the end of the period, the volume threshold is met. Hence, the moment in time when the
saving is realized will be different in these situations. This might be of importance for the
financial department.

Demand reallocation
Instead of negotiating and trying to optimize the relationship with the current supplier,
companies might find better prospects in switching supplier. Outsourcing the production
of an item which was previously produced in-house is also included in this category.
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This root cause is often combined with the first discussed group: negotiations are also
required in the process of selecting a new supplier and drawing up a contract. However,
it is considered to be a different root cause since the initial cause of the saving will be
reallocating the demand to a different supplier and the negotiations with this new supplier
are secondary to this.

Selecting a supplier is an important, strategic process and should be based on more than
solely item prices. Looking at the TCO when selecting a supplier includes other costs like
the costs incurred from poor product quality, late delivery or transaction costs. Using the
TCO approach to select new suppliers as well as evaluate suppliers provides even more
benefits to the company since it sheds light on what is important to the company but also
what is important to the supplier (Ellram, 1995).

Claims
(The lack of) action of another firm, i.e. supplier, might have a negative effect on a com-
pany’s performance. In this case, it might decide to send a claim to the supplier. The
money received can be booked as a saving. However, additional costs might occur when
sending a claim to a supplier. Besides, it is not a given that the claim will cover all the costs
incurred due to the faults made. The amount of times savings are being realized through
a claim should therefore be minimized. One might even argue that sending a claim is the
result of inadequacy of the sourcing department since it is their responsibility to secure the
supply.

Product design optimization
Savings can also be realized by redesigning the product in such a way that the cost of
production will be lower. Switching one part of the product by a cheaper item, while
making sure the product has the same functionality, yields a saving. The process of product
optimization is called ‘value engineering’. The aim of value engineering and value analysis
is to find needless costs in the product design that do not add value to the user. Sourcing
departments should collaborate with the R&D department, the engineering department and
the suppliers to identify these costs and to reduce them.

TCO can also be used when optimizing the product. The use of one particular material
might impact the frequency of required maintenance. Companies, like Vanderlande, that
also perform maintenance work after delivering the product to the customer, can benefit to
also look at aspects like this one.

When optimizing the design of an item, some companies might also look at the sustainability
of materials used. Cradle to Cradle (C2C) is an example of such a focus that tries to reduce
the environmental impact of the products. It is based on the principle that everything
needs to be recycled without diminishing its value. Although disposal of products might
not result in immediate financial costs, it can be considered a cost to nature. Expressing
this into a financial equivalent makes it possible to incorporate it into an approach such
as the Total Value of Ownership. Sustainability can also be a performance measurement
system on its own which includes indicators like greenhouse gas emissions, amount of waste,
and transportation.
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Process optimization
Similar to product optimization, sourcing might also start an initiative to simplify the
production process or a supporting process. Increasing the efficiency might not only be
initiated by the company but also suppliers might offer new innovations that improve the
production efficiency of the company. When this is the case, the decrease in production
costs should outweigh the increase in supply costs in order to have a cost saving.

Volume reductions
Spending less money on items by simple ordering fewer items at the same item prices is also
considered a saving. Ordering fewer items can be a result of an improved product design
or producing more efficient and having less waste in the production process. However,
these cases are not considered cost savings due to volume reduction but are included in the
previous two cases. Volume reductions are considered one-time efforts to order less than is
needed. One example is clearing out inventory and therefore avoiding spending money on
new items.

Supplier’s process optimization
Just like optimizing the processes at Vanderlande, processes at the suppliers might also
be optimized to produce more efficiently or to provide a better service to the company.
Not only the supplier can improve their processes but also the company, i.e. its customer
might play a part in this through supplier relationship management (SRM). Managing the
relationship with suppliers can be done to identify value and attain new value and at the
same time reduce failures.

3.4 Accuracy of savings

The saving categories provide more information about the saving and will, therefore, help to
assess the impact on the profit and loss statements. Using the root causes will also help in
developing company-specific definitions for all types of savings. Formulas are needed to cal-
culate the savings and to provide accurate savings. The accuracy of the calculation should
be guaranteed by an objective formula. The importance of clear definitions of the metrics
is also stressed by Jacoby (2005), who emphasises that definitions are needed in order to
understand what is being measured. Although there might be clear rules in place, coun-
terproductive behaviour can still be present and impair the objectivity of the measurement
system. The incentive to falsify the savings in the system so someone’s performance looks
better is one example of counterproductive behaviour. The general definition of counter-
productive behaviour is the acts of behaviour that impede with the interest of the company
since it is detrimental to its employees or to the company altogether (Marcus & Schuler,
2004). Indubitably it is assumed that the users of the system are integer persons, nonethe-
less, it is human nature to present your performance outcome as beneficial as possible. This
effect might even be stronger when there are benefits linked to a higher performance, such
as a bonus or a pay raise. Engaging the stakeholders of the measurement system as much
as possible in the development of the measurements will reduce future counterproductive
behaviour as disagreement is strongly linked to counterproductive behaviour (Berry et al.,
2007). Supervision on the savings of an independent entity within the company also de-
crease the tendency of counterproductive behaviour (Detert et al., 2007). The application
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of this is discussed in section 3.6.

Besides using a formula to make the savings more accurate, there should also be a review
of the forecasted savings to make sure that the savings are realized within the incubation
period. If this is not the case, the forecasted savings might not be accurate. Unfortunately,
the definitions of forecasts of savings are often not aligned between the finance department
and the sourcing department, which is another cause of the gap between the savings reported
by the sourcing department and the financial department (GEP, 2017). Most sourcing
departments consider a saving realized at the moment new price agreements have been
made whereas financial departments consider a saving realized when it hits the profit and
loss statements in full. This last part is crucial; it is not considered realized when the saving
only partially hits the profit and loss statements. The difference of the concept “Realized”
savings becomes better visible in Figure 3.3.

Figure 3.3: Timeline of a saving

The implementation phase differs depending on the type of saving. It can, for example,
be new contract negotiations with a supplier, moving the supply to a different supplier or
production site, or a tender process. The implementation phase ends with a new agreement
on item prices, a changed item, or production process, etc. Since most of the work of the
sourcing department is done, it considers the saving “Realized”. However, at this point
in time, it is still uncertain what the volume will be during the incubation period, only a
forecast of the volume can be made. The incubation period is often 12 months, and the
actual volume is only known after this period. This is the reason why most of the time,
the “Realized” savings of the sourcing department differ from the “Realized” savings from
the finance department. It turns out that when finance departments consider a saving
forecasted, sourcing departments consider the saving realized.

It is recommended to use one definition, so in this thesis we will use the definitions of
“Forecast” and “Realized” savings that are common at the finance departments. In order
to do this, savings need to be tracked and forecasts need to be reviewed.

3.5 Ability to track savings
A solid performance measurement system should be able to track the savings efficiently. Al-
though there is also a large group of companies that make use of non-user-friendly procure-
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ment systems or still have some paper-based transactions, automation and standardization
of documentation can improve the ability to track the savings (KPMG, 2012). The orders
placed are automatically checked and the actual spend is determined, without much effort.
It is therefore recommended to invest in automation of processes, systems and technologies.
In order to track the relevant spend and therefore also the savings, each item and supplier
should have a unique number.

A large investment is needed to implement such an automated system. Companies that
do not have such an automated system at their disposal or the means to purchase and
adopt the use of such a system, can still track the savings. Detailed invoices are needed
to determine what is bought and at which price. This can be stored using a form. An
example of such a form can be found in appendix A. Data about the saving can be written
in such a form after manually calculating the values. This will require a lot of time and
effort thought. As this is a very repetitive task and requires a lot of effort, most companies
outsource the tracking or order data to low-wage countries (GEP, 2017).

3.6 Credibility of the savings

Being able to track the savings and having accurate savings is not sufficient. The reported
savings should also be credible to the rest of the organization besides the sourcing depart-
ment. The support and review of the savings of finance and the management team will
increase the credibility of the reported savings. In order to have approval from these two
departments, insight into the savings should be available to them. Digital forms with infor-
mation of the saving, filled in by the sourcing managers and project buyers, will increase
the available knowledge of the saving to the finance department as well as the management
team. Such an approval form should contain the type of saving, the amount of saving, a
short description of the saving, and the date the saving is expected to start. This data can
also be stored in a sheet instead of a form. The currency of the saving is also important to
report in the case the company sources internationally. Recording item number and supplier
number can also bring some useful insights for example when one item replaced by another
item. After the approval of the finance department, the saving should get a different label
such as “Checked” instead of “Realized”. Since finance itself reviews the reported savings,
it will eliminate the dispute about the figures and increase the credibility company-wide.
Besides, finance is now able to determine which saving does have impact on the EBIT and
which saving does not.

This sign-off will require some efforts from the finance department and companies might
therefore want to reduce the amount of sign-offs needed. A threshold might be set on the
value of reported savings that need sign-off to avoid that finance is swamped with checking
savings. The value of this threshold depends on the size of the company and the wishes of
management. Having a low threshold value implies that more savings need checking, but
the credibility of the savings will be higher as more savings are reviewed. The risk of a high
threshold is that the accuracy of the savings is not high and only a small amount of the
errors is detected. The benefit is that not many savings need reviewing which save time.
Thus, companies should find a proper balance between the accuracy of the savings and the
amount of savings that should be reviewed.
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4. Cost indicators
In this chapter, multiple cost performance indicators are analysed in order to select the
best indicators for the performance system. The first part of this chapter is concerned
with introducing and explaining multiple indicators. Although cost savings are important
to incorporate into the performance system to predict the financial health of the company,
stakeholders might value other cost indicators more. Therefore, section 4.2 describes the
procurement experts’ point of views on these identified indicators. Interviews are used to
gather this insight and gain knowledge about the desires of the stakeholders regarding a
performance measurement system. Section 4.3 focuses on how the most desired indicators
are measured at Vanderlande. In this chapter research questions one and two are addressed
and answered.

4.1 Literature review on indicators
Several cost indicators for the sourcing department are identified through literature study.
This section elaborates on the most discussed ones.

Number of suppliers
This measurement gives an indication of the success of the sourcing department. Using a
lot of suppliers is not efficient and difficult to manage. However, it should be mentioned
that by only reducing the number of suppliers, no strategic advance is generated. A firm
should simultaneously invest in the relationship with the remaining suppliers (Chen et al.,
2004). Therefore, the number of suppliers should be limited which means increasing the
spend per supplier. KPMG (2012) identified that only a few organizations have an 80%
spend of the total spend allocated to 20% of the suppliers. This implies that some suppliers
are not essential to the company and removing those suppliers can benefit the relationship
with the remaining suppliers. Consolidating spend and thus diminishing the supplier base,
is a popular strategy of companies to add value (Deloitte, 2018).

Having close relationships with suppliers helps to exchange and develops knowledge (Nonaka
& Tekeuchi, 1995). Ragatz et al. (1997) also identified that a strong relationship stimulates
to disclose and address operational challenges at an early stage. Good supplier performance
management will thus decrease risks and costs of procurement (Van Weele, 2014). Nonethe-
less, relying on too few suppliers and not expanding the horizon of the company, generates
exposure of dependency. A balance in the number of suppliers is therefore important.

Cost of invoice
The cost of invoices is composed out of the cost of a single invoice multiplied by total order
lines. The costs of placing an order, i.e. the costs of an invoice, might vary between firms
since each company incorporates different factors in the calculation of the cost of an invoice.
In general, it holds that a company that processes the invoices manually will have higher
costs per invoice than a company with an automated process. Having a structured process
of processing an order can save time and therefore money. Reducing the order lines is also
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a way to reduce the total cost of invoice. Consolidating orders and ordering larger volumes
at once, can reduce the order lines. However, it is not always in the power of the sourcing
department to reduce the order lines. Other departments and policies of the firm might
retain the sourcing department from reducing the order lines when for example additional
supply is needed due to errors in the production process or installation.

Spend under management of sourcing
Spend under management evaluates the spend that is controlled by the sourcing department.
It is measured over a period of time and expressed as a percentage of the total company
spending of that same period. Lots of uncontrolled spend, i.e. maverick spend, is undesirable
and harmful to the success of procurement (Schiele, 2019). This measurement is therefore
an indication of the strategic value that procurement adds to the company. KPMG (2012)
identified that companies similar to Vanderlande in sector and maturity level have, on
average, 20% of the direct and indirect spend under management. Similar percentages are
found by KPMG regarding the spend under contract.

The term ’under management’ is still a fairly vague term in this indicator. Some might
classify the spend under control when structured events for procurement such as tenders and
contract management are in place, whereas others might define spend under management
when the transactions are recorded and insight into these transactions is given. In order
to use this indicator, a clear company description of the indicator is needed. This research
considers the spend under management when the deliberate sourcing took place before
placing an order with a supplier.

Total spend
Spend analysis is the process of reviewing the spend of a department with the purpose to in-
crease efficiency and improve the supplier relationships, while also critically looking at costs
and trying to reduce them where possible. APQC (2012) states that companies that have
spend analysis programs are more efficient in their procurement and have stronger supplier
relations. Thus, spend analysis can be performed on multiple levels, such as supplier level,
category level, or item level. This indicator differs from the previously discussed indica-
tors as this indicator presents the total spend of the company, whereas the previous one
indicated the spend under management as a percentage of the total spend of the company.

However, the sourcing department might feel that they do not have much control over the
total spend of the company. Spend can increase due to more turnover but also due to
inefficient sourcing. This might retain sourcing managers from choosing this indicator as
suitable performance indicator. However, the management team of the company might find
this a more useful measurement since they have a broader view of the company.

Cost reductions
Costs are always an important aspect of a competitive company. Deloitte (2018) identified
the nine most common business strategies of companies, with the reduction of costs (78%)
as the number one priority for procurement, followed by new product development (58%)
and managing risks (54%). Both the second and third will realize cost reductions when done
correctly. Having an indicator to quantify the cost reductions is therefore quite natural.
Cost reductions can be realized by decreasing the material price, producing more efficiently,
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decreasing transport costs and several other methods that were mentioned in chapter 3.

Cost avoidance
Next to cost reductions, the avoidance of costs is also an important aspect of procurement.
Cost avoidance are all activities that mitigate incurring costs in the future. They represent
potential increases in costs that are deterred due to the efforts of the sourcing department.
Whereas cost reductions are represented in the financial figures, cost avoidance is not, which
makes it harder to verify the saving.

Return on investment (ROI) of sourcing
This indicator determines the profitability and cost-effectiveness of the sourcing department.
It is calculated by dividing the annual cost saving by the annual cost associated with running
a sourcing department;

ROI of sourcing = Cost savings
Costs of the sourcing department

The company might decide to include cost avoidance in the “Cost savings” or exclude them
from it and therefore not enclose it in the calculation of the ROI. This decision depends on
the view of the company on the contribution of cost avoidance.

It should be noted that this indicator solely evaluates the value of the sourcing department
on cost aspects. Some companies might not agree with this view and consider the value of
sourcing larger than solely cost reductions.

Percentage saving of the total company spend
At project-based companies, savings can only be realized when there are projects and there-
fore orders. Fewer projects will most certainly result in a lower saving potential. This
indicator accounts for this since it presents the saving in relation to the company spend. It
is even possible to represent the savings as a percentage of the spend managed by sourc-
ing instead of the total company spend. By using the indicators this way, it will be a
measurement of efficiency of the sourcing department.

Purchase dollar as percentage of sales dollar
By comparing the ratio of a sales dollar to a procurement dollar, information about the
efficiency can be gathered. This costs indicator is however depended on the exchange rate
in the case of international sourcing. This might make it hard to draw conclusions based
on this indicator. The influence of the exchange rate can be mitigated by hedging, yet this
transcends the purpose of this measurement in the context of performance measurement.

Spend per supplier
As discussed, spend analysis might have a positive effect on the efficiency of the sourcing
department and can decrease the costs. By providing information about the spending,
the analysis identifies opportunities on which the company can act. APQC (2012) explain
the importance of specifying the spend per supplier. Information regarding the spend per
supplier is useful on contract negotiations. In the end, spend analysis would leave an
organization with fewer suppliers with which it can work closer to attain greater value and
therefore have a more efficient procurement process.
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“Spend per supplier” and “number of suppliers” are very intertwined measurements. Sourc-
ing managers might have a preference of just using one of the two as performance indicator.

Spend per item per supplier
Another type of spend analysis is category spend or item-based spend. By classifying the
items into categories, a firm can prioritize the categories and focus on the ones with high
priority. By specifying the spend per item per supplier, the analysis can identify if there
are different ways of sourcing and purchasing and identify potential leakage issues, e.g.
maverick spend. Also, it gives insight in which supplier is more expensive on item level.
Sourcing managers can use this information and act upon it by looking for new suppliers.

4.2 Experts’ opinions on indicators

The previously mentioned indicators that can be used to evaluate the performance of the
sourcing department are found in the literature. Stakeholder engagement is important in
the development of a performance system since their opinions and expectations can influence
the development and the eventual use as well as the effectiveness of the system (Ike et al.,
2017). Therefore, the opinions of the stakeholders are gathered. The main stakeholders of a
performance system in a project-based company are the sourcing managers, project buyers,
management, and finance.

Obtaining input from the stakeholders can be done through anecdotal reports, interviews,
surveys, focus groups, or direct observations (McKenna, 2004). All these methods have
their own advantages and disadvantages. Conducting interviews seems the most suitable
method when looking at the type of data that is needed and the number of stakeholders.
Although interviews require a lot of time, the amount of people that need to provide input is
limited. This makes this disadvantage of interviews surmountable. Besides, the advantages
of doing interviews are substantial; The issues can be investigated in depth which provides
rich data and ambiguities can be clarified during the interviews (Ghauri & Gronhaug,
2010; Doyle, 2004). The main downside of interviews is the subjectivity of the interviewer
(Denzin & Lincoln, 2000). The interviewer should be aware of this and try to minimize
it. The other methods of gathering information were not suitable; According to McKenna
(2004), anecdotal reports are very limited in gathering different types of information. It
is therefore not an appropriate method in this case. The same study showed that focus
groups have the advantage of using an interactive group, but it also has the disadvantage
that people can be reluctant to speak their mind in groups. Since this is desired in this
case, focus groups are also not considered as a suitable option. Surveys have the advantage
of the ease of collecting data from a lot of people, which increases the ability to draw well-
founded conclusions. A downside to using surveys is rigidity (McKenna, 2004). Additional
comments can often not be made and asking for clarification of an answer is not possible
when using surveys.Since only a few people needed to give their input on the matter and
the downside of rigidity is large, also surveys are unsuited. Direct observations can be very
useful when studying behaviour since it will only capture the observed behaviours and not
the reported behaviours which is often the case with the other methods (McKenna, 2004).
However, in this case we are not solely looking for behaviour which makes observations
also not the ideal way of gathering the information. To conclude, interviews are used to
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gather the information since only a limited amount of responses are needed for obtaining
the information and rich data can be gathered via interviews.

There are multiple ways of doing interviews. Structured, unstructured and semi-structured
interviews differ in the way questions are asked. Semi-structured interviews are a mix
of structured interviews and unstructured interviews: the questions and topic which are
covered during the interview are determined before starting the interview, but there is still
leeway of the course of the interview. Therefore, we used semi-structured interviews to
gather opinions and information from the stakeholders.

4.2.1 Ranking of cost performance indicators

In the conducted interviews, sourcing managers, project buyers and general managers were
asked to divide 30 points among the previously discussed eleven indicators. The more
points an indicator gets, the more it is valued by the employee. Each integer between 0
and 30 could be given to an indicator by the interviewee. By asking the interviewees to
divide points among the indicators, they are forced to compare the indicators to each other.
For ranking the alternatives, an interviewee must have some sort of criteria on which the
alternatives are values. This process of ranking alternatives based on criteria, which might
also be ranked, is described by the Analytical Hierarchy Process (AHP). AHP can be used
by complex problems and helps the decision-maker to find the most appropriate alternative
for solving their problem by using a framework using hierarchy (Golden et al., 1989). The
decision-maker is able to break down the problem into smaller parts, starting from the
goal to criteria and down into alternatives. This model makes inconsistencies clear to the
decision-maker who is able to eliminate them (van de Water & van Peet, 2006). Although
the interviewees might not have consciously used AHP when determining the value of each
indicator, they must have used this method by definition as they were asked to divide points
among the indicators. Appendix B gives a more detailed description of the interview set-up
and the process of assigning points to the indicators. The scores given to the indicators by
each individual are displayed in appendix C. The total received points, the average received
points per indicator, and the standard deviation (SD) are presented in table 4.1.

Cost reduction received the most points and has the highest average points received, fol-
lowed by cost avoidance and number of suppliers. Thus, cost reduction is valued as the
most important cost indicator by the experts at Vanderlande. This is in line with the
findings of Corporate Executive Board Company (2004) who state that “chief procurement
officers value cost savings and cost avoidance metrics above all other measuring tools, in-
cluding internal customer satisfaction measures, supplier base measures, spend measures,
and resource utilization measures” (p.2).

4.2.2 Differences between interviewees

Looking closely at the difference between the interviewees, provided more information and
even some explanation of the ranking of indicators.

It turns out that only management is interested in the total spend. Sourcing managers
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Indicator Total points Average SD

Cost reductions 59 7.40 4.53
Cost avoidance 33 4.13 2.95
Number of suppliers 31 3.88 2.70
% Saving of the total company spend 30 3.75 3.58
Spend under management of sourcing 29 3.63 2.56
Spend per supplier 18 2.25 2,31
Return on investment of sourcing 18 2.25 2.92
Spend per item per supplier 6 0.75 1.75
Cost per invoice 6 0.75 1.75
Total spend 5 0.63 1.41
Purchase dollar as percentage of sales dollars 5 0.63 1.77

Table 4.1: Ranking of the performance indicators by experts

and project buyers do not find this an important indicator. One explanation for this might
be the difference in the level of overview. Management has a higher level of overview
than sourcing managers and project buyers and might value total spend more due to this.
Sourcing managers mention that the total spend is an outcome of other initiatives and it is
hard to target this indicator. The perceived lack of influence on this indicator can be the
cause of the lower ranking of this indicator by the sourcing managers. Management agrees
that sourcing does not have much influence on the total spend by stating that total spend
would be useful to Vanderlande as a whole, but not very relevant as performance indicator
of sourcing.

Another insight gathered from the interviews is that sourcing managers and general man-
agers find “percentage saving of the total company spend” an important performance indi-
cator, whereas project buyers do not find this an important indicator. One explanation can
be that the project buyers are more concerned with the targets and the budget of specific
projects and do not have an overview of different projects which sourcing managers do have.
Project buyers are more involved in not exceeding the budget of a project and making sure
the supply is delivered on time in full. Although they have an impact on the total company
spend, this is not one of their main concerns and therefore value the indicator “percentage
saving of the total company spend” less important.

4.2.3 Suggestions of other indicators

Throughout the interviews, several other desired indicators surfaced: Percentage spend that
is covered by long term contracts, the difference between the should-costs and actual costs,
number of supplier audits, percentage of the total turnover of a supplier that is allocated to
Vanderlande, costs of non-quality, and the difference between budget and actual expenses.

One interviewee mentioned that it might help to incorporate a performance indicator to
measure the spend under long term contracts. In the current system, savings are calculated
based on a forecast of the yearly ordered amount of an item multiplied by the negotiated
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difference in item price. Savings are thus calculated over only one year and since the
employees are rated on the amount of yearly savings, they do not have the incentive to
draw up long term contracts. Thus, the performance of employees appears better over the
years when each year a little saving is being achieved than one large saving at once. The
proposed indicator addresses this problem by measuring the use of long-term contracts.
Long term agreements with suppliers create more stability and predictability (Pooler &
Pooler, 1997; Rogers et al., 1987) which are of immense importance to companies and their
shareholders. Another way to solve this challenge is by setting one target over multiple
years. So instead of using one-year targets, 5-year targets are set. Each saving can still be
calculated on a yearly basis but the baseline of item price is set every 5 years. What the
best time span is for a target and thus also resetting the baseline price should be determined
depending on the preferences of the company.

Another professional suggested an indicator that measures the difference between should-
costs and actual costs of items. A should-costs analysis generates information and a better
understanding of the products and hence provides a stronger position in negotiations with
the supplier. The downside to a should-costs analysis is that it requires immense effort to
perform a should-costs analysis for all purchases. For some items, a should-costs analysis is
being performed by Vanderlande, but implementing it for all products is, at this moment,
not feasible. Nevertheless, it is probably a good performance indicator when should costs
analysis are more common at Vanderlande and require less time.

The indicator “Number of supplier audits” might not be an obvious indicator for sourcing.
The number of supplier audits can also be part of the quality department. By auditing
the supplier, VI can be more confident that the supplier is able to deliver the ordered
items. Although it was mentioned by one of the experts, this indicator is already in place
at Vanderlande and is indeed in the grey area between the sourcing department and the
quality department. There is a yearly target set on it which takes into account which
suppliers need to be audited.

When determining the right supplier for a project, the capacity of the supplier is one of the
criteria that needs careful attention. An indicator to keep track of this is the percentage
of total turnover of the supplier that is allocated to the company. When the project of
the company covers too much of the total turnover of the supplier, there is a risk that the
supplier is not able to deliver the desired quantity on time. Besides this downside, the
supplier is also at risk. Suppliers that lack diversification, in this case in the client base,
are performing less than well-diversified suppliers (Spence, 2015). Although it is useful
information, this indicator ought not to be a cost performance indicator on its own but
used in the selection of new suppliers and evaluation of current supplier. This indicator is
a mean that can be used to decide to reduce or increase the number of suppliers.

Another indicator mentioned during an interview is the cost of non-quality. A company
might incur costs when the quality of supply is not sufficient. By measuring these costs, a
better understanding of the impact of non-quality is developed. Vanderlande has a similar
indicator in place which measures the supply related accidents on site. This is displayed as a
percentage of the number of Product Order (PO) lines. Whereas measuring the costs gives
an indication of the impact, this indicator gives insight into the frequency. Although Van-
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derlande keeps track of this, there is no target set on this indicator. Setting a target would
put more focus on it and might motivate employees to act upon it, so it is recommended to
consider it if it appears that more people at Vanderlande value this indicator.

At last, one indicator was specifically mentioned by project buyers. As mentioned in chap-
ter 1, project buyers are also responsible for realizing savings and have their own target,
independent from sourcing. Since project buyers are part of the project team, they also
must work within the budget of the project. Specifications of the projects often change
during the projects, but project buyers notice that the budget for supplies does not. An
increase in the scale of the project generally requires more supplies which is often paired
with higher costs. Therefore, project buyers would like to see the changes of the project
be endorsed by changes in budget. Although the savings are not calculated based on the
budgets, project buyers perceive the difference between the budget and actual expenses a
fair indicator of their performance. This indicator can only be implemented when during
the project the budgets for supply are updated and very accurate budgets are made to begin
with.

4.3 The current savings tracker at Vanderlande

So the stakeholders valued “cost reductions” and “cost avoidance” as the most important
cost performance indicators. This is also stressed by the fact that when they were asked
about the current cost performance measurements of sourcing, almost all interviewees di-
rectly focused on measuring “Cost reductions” and “Cost avoidance”, whereas Vanderlande
uses other cost indicators as well. In this section, it is described how Vanderlande cur-
rently measures the two most valued indicators. Only the two most valued measures are
considered as complex performance systems with many measures consumes more resources
than it offers benefits (Nollet et al., 2008). The information about the current cost indi-
cators is gathered during the interviews, by investigating internal documents and through
observations. Since the two most valued indicators are covered by the savings tracker at
Vanderlande, the savings tracker is the main focus of this section.

4.3.1 Saving categories of the savings tracker

Within the savings tracker multiple categories are present: sourcing saving, procurement
saving, cost avoidance, CAP saving, missed potential saving and missed saving. The person
entering the saving into the tracking tool differs, depending on the kind of saving: Sourcing
managers only able to book sourcing savings, cost avoidance and missed potential savings,
whereas project buyers can solely realize procurement savings and cost avoidance savings.
The CAP savings are entered into the system by the cost engineers. To report a saving, a
short description of the saving needs to be entered along with the value of the saving and
the name of the person who realized the saving. This might clarify the saving for other
people and simulates the social control on savings. Some other company specific data is also
required before the saving is accepted as valid entry. Examples are the supply chain centre,
item category, supplier number, supplier name, date, status (i.e. “Realized” or “Forecast”),
and the currency.
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All the savings categories with a short description of the category are displayed in Table 4.2.
Below, the categories are discussed more elaborate.

Performance Saving category Descriptionindicator in savings tracker

Cost reductions
Sourcing saving - Realized by sourcing department

- Contributes to savings target

Procurement saving - Realized by project buyers
- Contributes to savings target

Cost avoidance Cost avoidance - Realized by sourcing department or project buyers
- Does not contribute to savings target

Other
CAP saving - Direct or indirect result from sourcing savings

- Has a separate target from the savings target

Missed (potential) saving - Realized by sourcing department
- Does not contribute to savings target

Table 4.2: Savings categories

Sourcing savings
Sourcing savings are the yearly savings per category and per supplier that are realized
by the category manager, i.e. the sourcing manager that is responsible for that category.
Sourcing savings emanate from the current agreements that are in place with the suppliers.
They can for example be obtained by negotiating a lower item price. The amount of saving
is then calculated by multiplying the decrease in item price by the estimated next year’s
volume of that item.

Saving = (previous item price− new item price)× volume

The estimation of next year’s volume is based on last year’s volume. The volume used
consists of two parts; the part Vanderlande orders directly at suppliers and the part that
subcontractors of Vanderlande order at suppliers. The subcontractors incorporate these so
called “Slim stock quantities” into other products, which Vanderlande buys from them. At
which point in time savings are entered, i.e. when the volume is realized or when a forecast
of the volume is made, differs between people. This would be no issue if the savings would
receive a different status. Yet, in most cases the savings are entered as one and the same.

Sourcing savings also include bonuses received from a supplier due to reaching a threshold
of goods ordered at that supplier. Another type of sourcing saving might occur at one-time-
only purchases, such as a building. At one-time buys, the saving that is registered in the
tool is the difference between the original price and the final negotiated price.

Procurement saving
At Vanderlande, procurement savings have a lot of synonyms such as project savings and
tactical savings. Although they use different terms for it, the definition is in all cases
the same. A procurement saving is a one-time saving realized by the project buyer in an
individual project. Together with sourcing savings, they compose the performance indicator
“Cost reduction”. Senior management sets a yearly target on “Cost reduction”.

Sometimes a project saving is realized by a sourcing manager. If this is the case this saving is
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not a procurement saving, as normally would be the case for project savings, but a sourcing
saving. This is because sourcing managers are not allowed to report procurement savings.

It seems that there is a lot of difference in how people at Vanderlande calculate a procure-
ment saving; Some identify the difference between the highest received quote minus the
actual paid amount of money as the saving, whereas others only identify the saving as the
first quote from the supplier minus the actual paid amount of money to that supplier. The
last group thus does not recognise the differences between quotes of suppliers as a “Cost
reduction” but as a cost avoidance or no saving at all. Cost avoidance is not part of the
“Cost reductions” and there is no target set on it, which gives the people who do identify the
differences between quotes of suppliers as a procurement saving a higher savings potential
than the people who do not recognize this. This is an imbalance due to an unclear definition
of saving.

Cost avoidance
Cost avoidance shows the ability of the sourcing department to suppress costs. Currently,
this category entails claims, suppressing item price increases, order cancelling, and in some
cases also the difference between the highest quote of a potential supplier and the quote of
the selected supplier (as just explained at procurement savings).

Vanderlande might send a claim to the supplier if it experiences problems due to the supply
of goods. Solving these problems often incurs costs and Vanderlande might ask a compensa-
tion of the supplier. Examples in which a claim might be sent are when the supply of goods
is delayed or when there are quality issues. The granted compensation is cost avoidance
and registered in the savings tracker. Note that the compensation might not cover all the
costs but is still considered a saving.

Another type of cost avoidance is to suppress an increase in item prices. When a supplier
asks more money for an item than previously was the case, a price increase is established.
The saving that can be realized is the decrease in item price multiplied by an estimation of
next year’s volume:

Saving = (proposed item price− negotiated item price)× volume

Note that the negotiated item price in this formula should not be lower than the previous
item price. If this is the case it would partially be a sourcing saving and partially cost
avoidance. However, this has not happened at Vanderlande since the beginning of recording
cost savings.

Lastly, order cancelling is considered to be cost avoidance at Vanderlande. The saving
entered into the savings tracker is then equal to the value of the order that is cancelled.

CAP saving
CAP (Computer Aided Pricing) savings are savings that are realized due to changes in the
CAP system. This system contains CAP prices, which are consolidated product prices of
average items. Thus, a CAP price of a product consists of the prices of multiple average
items. The prices in this system are used by the sales department to construct the sales
price for a project. Since the price changes, which are the basis for a CAP saving, are
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(in)direct results of sourcing savings, CAP savings are also a result of sourcing savings.
However not every sourcing saving results in a CAP savings; A CAP item is a consolidated
item and based on averages of items, a price saving in a specific item might not cause a
change in the CAP price.

A yearly target is set on the CAP savings by senior management. This target is not related
to the target on the “Cost reductions”, which seems strange since CAP savings are a result
of sourcing savings. This also means that it is not possible for the pricing department, who
are responsible for realizing CAP savings, to target CAP saving.

Missed potential saving
This is a very rare type of saving at Vanderlande; it only occurred once in the past couple
of years. This category is designed for identified savings potentials, that did not materialize
due to decisions that were out of the hands of sourcing. It is called a saving but it is
actually an expected saving since in the case that actions are taken to realize the saving, it
will become a sourcing saving or procurement saving. It should therefore not be a separate
category but as a status of a saving.

4.3.2 Entering savings into the savings tracker

All the categories in section 4.3 are reported in the savings tracker. The savings tracker is
a sheet incorporated in SharePoint, a Microsoft application, of the company. This system
can be accessed everywhere and is used by Vanderlande globally. Employees who have been
permitted to see the reported savings in SharePoint also have the authorization to change
and add savings. If desired, one can export (part of) the savings to an excel sheet, but
changes in the savings are then no longer visible to others.

When adding a new saving, one must select the savings category first. Next, the supply
centre needs to be specified by picking one of the options in the dropdown menu. The savings
category should also be added to the saving using a dropdown menu containing all the 116
product categories. The third required field is the category manager or buyer. Although it
states category manager at sourcing savings, people should fill in the name of the person
that realized the saving. In most cases, these would be the same, but this is not required.
Suggestions of employees are given when starting to type a name. These suggestions include
all the employees at Vanderlande, which is unnecessary and inconvenient. Only sourcing
managers and project buyers should be suggested in order to simplify the process. Next,
adding a supplier number is mandatory. At Vanderlande, each supplier has a unique number.
This should be added. Since these numbers are quite long and no dropdown box is present,
this is very error sensitive. The same goes for the supplier name which is the fifth required
field. The last five required fields are the date, the status of the saving, the currency, the
value of the saving, and an argumentation. The latter does not have any requirements or
restrictions to it which results in very short explanations. This makes it hard for someone
else to understand how the saving was realized and makes it impossible to verify the saving
at a later point in time. The required fields for each saving differ a bit, but these are the
main recurring required field. Project savings, for example, also require the name of the
project, project number, first quote, and contracted quote.
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Besides the required fields, some other data can be entered as well. Especially with entering
sourcing saving a lot of extra fields are present. Some examples are ordered quantity
previous year, average unit price previous year, actual spend, ordered quantity this year.
Although such a system could calculate the spend of previous year by multiplying the first
two examples, it does not do this and the spend of previous year can be entered manually
if desired. Yet, it is recommended to incorporate such a calculation into the system as it
makes the data less likely to be incorrect. The system also provides the opportunity to
add attachments to a saving in order to provide more information on how the saving is
realized. Some descriptions of savings refer to the attachments, but no one knows how to
assess these attachments or even notice their presence after the savings is entered which
makes this feature useless.

4.4 Evaluation of performance at Vanderlande
Vanderlande also uses the savings tracker as a performance measurement system. This
means that the value of the savings determines the performance of employees. The evalua-
tion of performance is done once every year. As the new system should also be designed as a
performance system, knowledge about the current way of measuring performance is gained.
Vanderlande does not include all the saving categories in the performance evaluation: CAP
savings are not entered by the sourcing department and therefore are not included. At Van-
derlande, performance measurement is done on individual level and on department level.
A yearly savings target is used as performance indicator on department level. This means
that sourcing and project buyers, who are not part of the same department, have different
targets. The sourcing savings contribute to the target of the sourcing department, whereas
the procurement savings determine the performance of project buyers. As mentioned previ-
ously, cost avoidance and missed savings are not included in the target. There are currently
some rumours that cost avoidance will add to the targets in the next financial year.

For individual performance evaluation, each employee developed learning goals at the be-
ginning of a year. This is done in consultation with their manager. These yearly targets
are partly behaviour based partly output based. At the end of the year, managers evaluate
the performance of the employee in a one-to-one meeting. It is possible that an employee
is rewarded with a salary increase, when he or she scores exceptionally good on both the
behaviour based evaluation and the output based evaluation. It is thus in the interest of the
employee to report as much savings as possible since this can result in higher performance
evaluation and subsequently in a raise.

Although there is no formal control on the savings and it is fairly easy to change and add
savings, it is assumed that the savings in the system are valid. Vanderlande works on a basis
of trust and assumes no employee will deliberately report higher savings than is actually
the case. They also rely on social control.

4.5 Improvements
Vanderlande would like to continue to measure the performance with the performance sys-
tem and at the same time use this system to determine the impact of the savings. Currently,
the savings categories of the savings tracker are defined based on the role of the persons
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entering the savings. This makes it easy to consolidate the savings for performance mea-
suring of the department, i.e. procurement savings belong to project buyers and sourcing
savings to sourcing managers. However, this way of categorization makes it impossible to
determine in which manner the savings are affecting the company. Not all the sourcing
savings affect the financial performance in the same way and at the same point in time.
Therefore, categories should be based on other criteria than the function of the employee.
The overlap in categories and unclear instructions should also be eliminated. Besides this
weakness, the savings tracker does not distinguish between savings that are recurrent and
one-time savings. Separation of these two types of savings is needed as one-time saving
are immediately realized after entering, whereas recurrent savings have an incubation time.
Categories that fulfil these requirements are developed and explained in the next chapter.

Next to new saving categories, some clear and uniform instructions should be given to all
the users of the system. One problem that should be solved by this is the lack of status
specification of the savings. Some savings should be entered in the system as a forecast
and after the incubation period they become realized. During the incubation period the
spend should be tracked on item level and on supplier level as explained in section 3.5.
Currently, Vanderlande does not have unique item numbers for the whole supply scope.
This should be implemented in order to track the spend during the incubation period and
subsequently have a review on the forecasts of the savings. As all forecast methods use
historical data of the ordered items, item numbers are also needed to develop the forecasts.
Further explanation on how forecasts of savings should be made is found in chapter 6.

Only when the previous aspects are tackled, one may look at increasing the credibility of
the savings. The current system does not have a formal control system in place, which
reduces the credibility of the savings. As stated in chapter chapter 3, the credibility can
be increased by control of an independent department within the company. Nevertheless,
clear definitions and proper use of statuses are needed to have this kind of review. The next
chapter is focused on a performance measurement system that tackles these problems that
companies face when reporting savings.
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5. Redesign of the measurement system
In the previous chapter, the current saving categories are discussed. As mentioned, some
of the categories have some overlap in definition due to the restriction on who is allowed
to report the type of saving. Yet, categories in a measurement system need to have high
disparity (Cenfetelli & Bassellier, 2009). In order to delete this overlap, new categories are
needed. By the development of the savings definitions, we made use of the sourcing levers
that are identified in chapter 3, the recurrence of a saving, and the effect of the savings
on the bottom line. Each type of saving is explained in the next section and a formula or
description is given to calculate the saving. When developing the categories, we also made
sure that all significant indicators were included to ensure a full and complete measurement
system. In this chapter the third sub-question of this thesis is answered.

5.1 Definition of savings

Historical saving
A historical saving is realized by negotiating a better price for the same item, i.e. the
ordered item is unchanged regarding the material and design of the item. Reallocation of
the demand to a different supplier, including switching production site within Vanderlande,
is also part of the contract savings when the new item price is lower than the previous
price. Historical savings are therefore realized by a decrease in item price compared to the
previous item price.

Saving = (previous item price− new item price)× volume

Material saving
When the material or the design of the item is changed and results in lower material costs,
it is considered to be a material saving. The saving is a repetitive saving since each time
the product is being produced the saving is realized. To calculate the saving, the difference
in material costs is multiplied by the volume.

Saving = (previous material costs− new material costs)× volume

Price increase avoidance saving
Suppliers might increase their item prices due to less competition, more expenses or for
no particular reason at all. Assuming the same volume is ordered, the costs will therefore
increase. Realizing a deduction in the increase of the costs by lowering the item price
increase is avoidance of costs and therefore a saving. One example of price increase avoidance
is freezing labour prices for the upcoming years since normally these will increase each year.
Note that this type of saving is a repetitive saving.

Saving = (new quoted item price− negotiated item price)× volume
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Single cost reduction saving
In contrast to the previously discussed saving, firms might also suppress costs which are
not repetitive. These one-time savings are single cost reduction savings.

Saving = previous costs− new negotiated costs

Efficiency saving
One of the observed root causes of savings identified in section 3.3 is achieving higher effi-
ciency in the production process or in supporting processes. There is no general formula to
calculate these savings. The concerned business unit should be able to make the best esti-
mation of the saving. Therefore, the amount of saving, together with a detailed explanation
of the saving, is determined by the head of that business unit.

Bonus saving
An organization might receive an end-of-the-year-bonus over the ordered volume during
that year. Although the size of this bonus might already be determined at the beginning
of the year and might therefore be seen as an item price reduction, it is not considered a
contract saving. A bonus saving is a one-time saving and a contract saving is a repetitive
saving. This has different implications regarding the forecasting. The value of the bonus
saving is equal to the value of the discount. Note that a discount may not be used to
counteract a price increase. This is not permitted since the price increase avoidance saving
affects the financial performance in a different way than a bonus saving.

Saving = total value of discount

Capital-related saving
When investing in new capital, a company will try to acquire multiple quotes from several
suppliers. After selecting one supplier, negotiations will continue. This can be split into two
kinds of savings. The first saving is the difference between the average of received quotes
and the quote of the chosen supplier. The second part of the capital-related saving is the
difference between the original quote of the selected supplier and eventual the agreed upon
price.

Saving due to selection of supplier = average of quotes− quote of selected supplier

Saving due to negotiation = quote of selected supplier− value of purchase order

Non-capital-related saving
Similar to the split of capital savings, non-capital savings can also be divided into two parts;
savings before the selection of the supplier and savings acquired after the selection of the
supplier due to negotiations.

Saving due to selection of supplier = average of quotes− quote of selected supplier

Saving due to negotiation = quote of selected supplier− value of purchase order
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Value adding saving
In some cases, the supplier performs an additional service which was not in the contract
upfront. The supplier might decide to charge for these services afterwards. Reduction or
omission of the costs for these additional services is considered to be a saving. Claims,
which is one of the identified root causes in section 3.3, are also considered a value adding
saving.

Saving = value of additional services

5.2 Expected savings and forecasts

Predictability is very important to Vanderlande since it is of great value to investors and
other stakeholders. This is mentioned by a manager at Vanderlande during one of the
interviews. Accurate forecasting of the financial performance is therefore crucial in order
to satisfy the investors. As costs savings do have an impact on the financial figures of
companies, this makes the forecasting of the costs savings also important. As previously
mentioned, some savings can be forecasted, which helps in determining the overall financial
performance of the company trough out the year. The difference between a realized saving
and a forecast and the mismatch between what the sourcing department considers a “real-
ized” saving and what is an actual “realized” saving is already explained in section 3.4. To
briefly refresh the memory; the “realized saving” of the sourcing department is actually still
a “forecasted saving”. Besides “realized” and “forecast”, another status is relevant to define
savings; the “expected saving”. This results into three statuses: “expected”, “forecasted”
and “realized”. The “forecast” saving as defined by most sourcing departments, should ac-
tually be called “expected saving”. Figure 5.1 visualizes the difference between the desired
terminology, which is defined in order to be on the same page as the finance department,
and the terminology currently applied at the sourcing department.

Figure 5.1: Difference between expected saving and forecast

Besides that the sourcing department at Vanderlande uses the wrong terminology for “re-
alized” savings, it is also clearly visible that Vanderlande lacks one status of the saving
as they only wield the statuses “forecast” and “realized”. However, determining the “ex-
pected” saving is very hard and requires a lot of product and market expertise. As a result
of this, the difference between the “expected” saving and the “realized” saving can be very
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large and so it will be less useful to implement the “expected” saving into the performance
measurement. Some companies still like to include “expected” savings into the system, but
this is not necessary for the purpose of the system.

However, “Forecast” savings should be included in the performance system since they are
valuable in predicting the financial position of a company. However, not every savings
category that was developed in the previous section can be expected and forecasted. Table
5.1 provides an overview of which saving can be an “Expected” saving and “Forecasted”
saving.

Type of saving Expected Forecasted

Historical saving Yes Yes
Material saving Yes Yes
Efficiency saving Yes Yes
Bonus saving No Yes
Capital related saving No No
Non-capital related saving No No
Value adding saving No No
Price increase avoidance saving No Yes
Single cost reduction saving No No

Table 5.1: Saving types

Historical savings can be expected when, for example, the company is aware that raw
materials can be purchased at a cheaper price than that the company currently pays. They
can also be forecasted when the final, new price is negotiated based on the volume they are
planning to order in the upcoming 12 months. In contrast to “historical savings”, “single
cost reductions savings” cannot be expected or forecasted. The company is not able to
predict the price a supplier is going to ask for an item or service, so therefore it cannot be
“Expected”. It is also not possible to have a forecast of the “single cost reduction savings”
since at the time the implementation phase is done, new price agreements are made and
the saving is directly “Realized” due to the absence of any incubation time. On the other
hand, “price increase avoidance savings” have an incubation time and therefore can have a
“Forecasted” saving after the implementation period is finished.

Since the measurement system contains both “Forecasted” and “Realized” savings, both
should be as precise as possible in order to have an accurate measurement system. Devel-
oping accurate forecasts of savings is discussed in the next chapter.

5.3 Process
Now the new definitions of savings are clear, the new process of reporting and reviewing sav-
ings is discussed in order to increase the credibility of the savings. As previously mentioned,
not all savings need a sign-off by finance in order to increase the control and reduce the
counterproductive behaviour. Only savings above a certain threshold should be reviewed in
order to make it less time-consuming. The value of the threshold should be set after careful
contemplation. Setting a high threshold increases the risk of inaccuracy of the savings since
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a large part of the savings is not checked by an independent department. However, using a
low threshold value results in more savings that need inspection which requires more time.
Thus, a proper balance is needed. Data about the reported savings is displayed in Table 5.2.
This data includes the sourcing saving, procurement savings and cost avoidance.

Characteristic Value

Mean of savings e 92,665.99
Median of savings e 25,981.11
Maximum e 4,339,202.09
Minimum e 20.00
Number of savings 545

Table 5.2: Data of the savings tracker

Looking at the reported savings in 2018 and 2019 at Vanderlande, e20,000 seems a good
threshold value at this moment. The mean value of the reported savings is higher than
the median, which indicates that the data is right-skewed; most savings are less than the
mean but there are some very large savings. If the value of e20,000 was used in the last
two years, 311 of the 545 savings needed sing-off. This is only 57% of the savings but
corresponds to 96% of the value. However, due to the inconsistent process of entering the
data, which was one of the main drivers for this research, the data in the savings tracker is
not reliable. Therefore, the threshold value should be re-evaluated after the new process of
entering savings is implemented and new savings data is available.

The process to review the savings is displayed in figure 5.2. In this process a form can be
used to store data about the saving. An example of such a form can be found in appendix
A. Such a form can be digital or paper-based, although it is recommended to use such forms
as part of an automated system since automated systems improve the ability to check the
savings KPMG (2012). In order to make the review of savings less time consuming, only
realized savings need sign-off. This implies that when a forecast saving is entered in the
system, the saving is checked after the incubation period. When the realized saving is
classified as correct saving, the saving gets the label “Checked” and the process terminates.
A saving is correct when the value is correctly calculated, all the required data is filled
in and the saving is correctly classified. If this is not the case, the sourcing manager is
informed and asked to add or change the data, after which it is checked again. This process
is repeated until the saving is correct. To make sure the savings are checked and approved,
only the checked savings and the savings less than e20,000 should contribute to the savings
target.
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Figure 5.2: Process of reviewing savings

So to conclude, new savings categories are designed based on sourcing levers. These cate-
gories do not have the overlap like the previous ones and through the use of these categories
the finance department should be able to determine the impact of the savings on the bottom
line of the company. Also, the terminology of the statuses of the savings and how they differ
from the terminology currently used by Vanderlande is explained. These new definitions of
statuses should be used in order to diminish any misconceptions across the departments.
Since multiple departments are involved in measuring the performance of sourcing ade-
quately, all the departments need to have the same definitions of concepts. Finally the
process of reporting savings is explained and issues regarding the amount of savings that
need reviews are discussed. Although it is mentioned that forecasts should be part of the
performance system as this helps in determining if the sourcing department is on track,
a concrete method that should be used to calculate these forecast is not yet determined.
The next chapter addresses this by looking for a forecasting method that produces accurate
“forecast” savings.
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6. Forecasting savings
In this chapter, the current way of forecasting at Vanderlande is reviewed and compared
to several other forecasting methods in an attempt to make the forecast of savings more
accurate. This chapter will answer the question of how to quantify potential cost savings,
which is research question four.

At Vanderlande, forecasts of savings are based on the forecast of the volume during the next
12 months, i.e. the incubation period. We will also refer to this volume as demand as this
is the demand Vanderlande has. Constructing a reliable forecast of this demand is crucial
as it is used to construct a solid forecast of the sourcing savings. These forecasts of savings
are then used to predict the financial position as accurate as possible, which is important to
the shareholders as mentioned by one of the interviewees. Besides that accurate forecasts
of savings contribute to the accuracy of predicting the financial health, it is also useful for
the sourcing department to have accurate forecasts of the savings. Accurate forecasts of
savings can be used to determine whether or not they are on schedule to reach their target
at the end of the year and whether they need to adjust their tactics. For these two reasons
we took a closer look at how forecasts of savings are made at Vanderlande.

Definition of accurate forecasts

A forecasted saving is considered accurate when it is equal to the realized saving. Unfortu-
nately, there is a mismatch between what most sourcing departments consider a “realized”
saving and what actually is a “realized” saving as explained in section 5.2. This is also the
case at Vanderlande, which means that Vanderlande only reports “forecasted” savings and
it is therefore unable to determine whether or not the forecasts they produce are realized
and accurate. As the forecasts of the savings are based on the volume during the incuba-
tion period, we will assume a saving is accurate when the forecast of the volume during the
incubation period is equal to the actual volume during that period. This implies that it is
assumed that there are no price changes of the items during the incubation period.

The rest of this chapter is structured as follows; Section 6.1 introduces several forecasting
techniques to develop forecasts of the volume. Section 6.2 describes the data used to make
the forecasts. Section 6.3 discusses the results of using the forecasting methods on the
data and concludes which forecasting method produces the best forecasts for Vanderlande.
Finally, section 6.4 discusses the impact it has on Vanderlande to change the forecasting
method.

6.1 Forecasting models

Techniques to generate quantitative forecasts are divided into two groups; time-series tech-
niques and explanatory techniques. Time-series forecasts are used when the consecutive
observations are of interest. Explanatory techniques try to build a forecast based on as-
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pects of the observations. This research uses time-series, which make use of historical data
to compose a forecast for the future. This section uses the following notation:

y = demand in period t
ŷt+h|t = demand forecast of period t+h made at t

h = ahead
at = level at time t
bt = slope at time t
st = seasonality component at time t
m = number of seasons in a year
µt = the mean of an item until time t

α, β, φ = smoothing parameters

6.1.1 Naive method

This way of forecasting is one of the easiest methods since no computation is needed.
Besides, there is also no need to store a lot of historical data; this method only uses the last
observation to forecast.

ŷt+h|t = yt ∀t (6.1)

This method is currently used by Vanderlande to forecast the volumes on which the forecasts
of savings are based. Although it is an easy forecast to make, forecasts are not very accurate
when there is a trend or seasonality present in the data.

6.1.2 Simple moving average

Moving average is a classical forecast method that is still very popular in cases with a trend.
With this method, the average of the volume over N periods is taken. When choosing N,
it is important to know that a small N provides a more agile forecast whereas a large N is
less impacted by fluctuations in the data set and gives a more stable forecast. Since data
of 5 years is used, N should be between 5 and 1. If N is equal to 1, this forecasting method
is equal to the naive method. To start with, the value of 2 is used for N. The formula to
forecast using simple moving average is:

ŷt+h|t = yt + yt−1 + ...+ yt−N+1
N

∀t (6.2)

subject to N > 0

6.1.3 Exponential smoothing

Besides moving average, there is also exponential smoothing as a forecasting method. There
are three different types of exponential smoothing, which are all explained below.
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Simple exponential smoothing
Simple exponential smoothing is the most straightforward exponential smoothing method.

yt+h|t = at ∀t (6.3)
at = αyt + (1− α)at−1 ∀t (6.4)

subject to α ∈ [0, 1].

Double exponential smoothing
In contrast to simple exponential smoothing, double exponential smoothing is suitable for
demand patterns that show a trend. The forecast is not only dependent on the level but
also on the trend, as can be seen in equation 6.5.

ŷt+h|t = at + hbt ∀t (6.5)
at = αyt + (1− α)(at−1 + bt−1) ∀t (6.6)
bt = β(at − at−1) + (1− β)bt−1 ∀t (6.7)

subject to α ∈ [0, 1]
β ∈ [0, 1]

Double exponential smoothing with dampened trend
In some cases, the trend in the data is not linear but a bit more irregular. In these cases, it is
better to use double exponential smoothing with a dampened trend (Gardner & McKenzie,
1985).

ŷt+h|t = at + (φ+ φ2 + ...+ φh)bt ∀t (6.8)
at = αyt + (1− α)(at−1 + φbt−1) ∀t (6.9)
bt = β(at − at−1) + (1− β)φbt−1 ∀t (6.10)

subject to α ∈ [0, 1]
β ∈ [0, 1]
φ ∈ [0, 1]

For generating a forecast based on the principles of exponential smoothing, a package in
R is used. The accuracy of the forecast model is being determined by separating the data
into two groups; training data and test data. Hyndman & Athanasopoulos (2018) state
that the test data should be approximately 20% of the total sample. Since the demand at
Vanderlande between 2015-2019 is used as sample data in this thesis, 2019 will act as test
data and the rest is considered training data. To determine which exponential smoothing
forecast method is best suited for the test data, the smoothing parameters are determined
based on maximum likelihood. The training data is used for this. The same is done for
the initial values of the level, trend and seasonality. A few items with their parameters are
displayed in table 6.1.
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Item Item Item
000400-12015 0R6020-10305 094350-103-00001

α 1e−4 0.9999 0.0049
β 0.9999 1e−4

φ 0.8
Initial a 0.0168 -1.1936 2.8656
Initial b 1.0765 -0.8903

Table 6.1: Parameters of items

6.1.4 Forecast heuristic

Besides methods, there are also heuristics to forecast demand, i.e. judgemental forecasting.
Research shows that judgemental forecasters often use anchoring to develop forecasts, which
means they start with an initial value and change it (Armstrong, 1996).

One anchor that can be used is the mean of the historical data at time t (µt). Lawrence
& O’Connor (1992) state that the mean is adjusted by a fraction (α) of the mean and the
historical mean and the last observation. This method implies that there is a connection
between the observations, but it is not suitable when a trend is present in the data. The
value of α is determined by the forecaster and therefore judgemental. The forecaster is free
to change the value of α to suit the series forecasted. Bolger & Harvey (1993) found that
the most optimal value for α is 0.5, therefore we will initially use this value to develop the
forecasts.

ŷt+1 = µt + α(yt − µt) ∀t (6.11)

When comparing all the different models, the best applicable exponential smoothing forecast
for each item, which is determined by the R-package, is compared to the forecast produced
by moving average, the naive method, and the heuristic. The data of 2015 and 2016 is used
as input for all the methods. Based on this data, forecasts are made for the years 2017,
2018 and 2019. The forecasts are then compared to the actual data of these years. The
smaller the errors between the forecasts of the volumes during these years and the actual
volumes of these years, the higher the accuracy of the forecast method, i.e. the better the
forecast.

6.2 Data

The methods and heuristic of the previous section are used to make forecasts. This section
elaborates on the historical data used to make forecasts.

Since not all historical data could have been used due to scale, together with Vanderlande
a certain scope has been decided on. The scope of this thesis is the supply at Vanderlande,
which corresponds to VI equipment, Third-party equipment and Non-product-related sup-
ply. However, VI equipment is the only type of equipment making use of item numbers.
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Since we can only track the spend on item level of the ordered items that are recorded with
an item number, the scope is limited to VI equipment. Besides, the availability of data on
other types of supply is an issue. Other supply of Vanderlande is hard to track since it is
unknown by looking at the order data what exactly is ordered. Finding out what products
are ordered without reporting item numbers is very labour intensive and not possible in the
time span of this thesis. This also stresses the importance to assign item numbers to the
whole supply scope.

The volume of VI equipment used to calculate the savings is split into two components at
Vanderlande; the volume that Vanderlande orders directly at the suppliers and the volume
that subcontractors of Vanderlande order at the suppliers, also called slim stock data. These
subcontractors use the items into their products, which Vanderlande buys from them. In
this research, we used only the data of the volume that Vanderlande orders directly as this
data can be retrieved from the order data. The volume that is ordered by the subcontractors
is not systematically recorded by Vanderlande and therefore too much of a hassle to include
them in the data.

In consultation with Vanderlande, the scope of VI equipment data is limited to five years.
The data before that period is considered unreliable whereas the data of the last five years is
fairly reliable. Nevertheless, this data needed to be cleaned first in order to fit the purpose
of this research; Negative demand in a period is not considered possible, although it is
present in the data at Vanderlande. Negative demand at Vanderlande means that orders
are returned to the supplier due to for example incorrect specifications. When this happens,
the volume that was sent back is booked as a negative order. We will assume that negative
volume is not present in the data and replaced all the negative volumes with zero. This
will increase the total volume ordered in the five-year period and lower the forecast errors
as forecasts of volume cannot be zero.
Assumption 1: Negative demand is considered to be zero demand.
Another assumption is that items are ordered at least once in four years. When items do not
have demand in the period between 2015-2018 and only show volume in 2019, it is assumed
that that particular item was not yet introduced prior to 2019. However, it is not known
whether the data is a meaningful zero, or whether the product was not yet introduced and
therefore no volume is ordered. Nevertheless, in this case the assumption is made that the
zero volumes are due to the latter and it is not logical to make forecasts on those items.
The same applies to the items that are ordered in 2015 and thereafter no more. It is very
likely that the items are no longer in use and therefore it is useless to make forecasts on
them. All these assumptions are also verified by the planning department at Vanderlande.
Removing these items from the data set will also decrease the forecasting errors.
Assumption 2: Each item is at least ordered once every four years.

Aggregation

The cleansed VI equipment order data consists out of 90,393 items. The volume of all items
is aggregated to quarters instead of using the daily ordered volumes to simplify the fore-
casting calculation. Aggregation of the data will significantly improve the forecasts (Zotteri
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et al., 2005), but since all the forecasting methods use the aggregated data, this would not
affect the comparison between the forecasting methods. Next to that, identification of sea-
sonality might be harder when aggregating data over multiple periods. In order to identify
seasonality in the data, multiple data points in one year are needed. It is therefore that
the data is aggregated to quarters since this still provides multiple data points in one year,
while also simplifying the calculations.

Grouping

Looking closely at the data, it is recognized that some items are ordered fairly constant over
the quarters whereas other items experience multiple periods without any volume followed
by periods with high volumes. Applying a single forecasting method for all the items might
therefore result in high forecast errors. Nevertheless, using a different forecasting method
for all these items is not very user friendly and requires more forecasting knowledge of the
sourcing managers. To limit the forecasting methods used, while still trying to reduce the
forecast errors, the items are grouped into five groups. This grouping of items is done based
on the frequency of orders, recognizing the high variation of order frequency among the
items. Since the order data from January 2015 until December 2019 is used, all the items
have 20 data points, i.e. quarters. Group 1 consist of items that are ordered by Vanderlande
in less than 20 % of the quarters, i.e. in less than four quarters. Group 2 consists of items
that are ordered between 20% and 40% of the quarters, group 3 contains items that have
orders between 40% and 60% of the quarters, etc. The number of items in each group is
displayed in Table 6.2. The percentage of quarters in which orders were placed is expressed
by x.

Name Occurrence of demand Number of items
Group 1 x <20 % 65,602
Group 2 20 % ≤ x <40 % 12,783
Group 3 40 % ≤ x <60 % 5,522
Group 4 60 % ≤ x <80 % 3,243
Group 5 x ≥ 80 % 3,243

Table 6.2: Items groups based on quarterly demand occurrence

To give a feeling of the data, table 6.3 depicts several characteristics of the data set. All
characteristics are per quarter: mean volume during a quarter, maximum volume during
a quarter, etc. Figure 6.1 shows the demand pattern of six randomly selected item over a
five-year period. It visualizes that the demand patterns of items are vastly diverse, which
makes it hard to find a suitable forecasting method for all items.

6.3 Results
The models discussed in section 6.1 are evaluated based on the accuracy of the forecasts.
The forecast error (et), which is the difference between the observed value and the forecast
value, determines the accuracy of the forecast. The Root mean square error (RMSE), which
is a scale-independent measurement, is used to compare the models. The data of each item
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Characteristic Group 1 Group 2 Group 3 Group 4 Group 5
Minimum demand 0 0 0 0 0
Maximum demand 2,119,680 777,600 1,504,740 18,257,460 854,696
Mean demand 10.18 65.32 168.21 2,810.92 1503.41
Standard deviation 2,380.54 2,821.21 6,899.48 122,072.9 10,846.81

Table 6.3: Characteristics data

Figure 6.1: Demand patterns of items

is standardized before making the forecast using the different methods and heuristics so
that a comparison can be made. By taking the squared errors before they are averaged,
puts relatively more weight on larger errors. This is desired in this case since large forecast
errors result in a higher forecast saving.

RMSE =
√

mean(e2
t )

The RMSE of each method and heuristic, specified per group, is presented below.

As can be concluded from the figures in Table 6.4, the heuristic method develops the most
accurate forecasts for groups 2 to 4. The data of group 1 is best forecasted using exponential
smoothing and group 5 uses moving average with N = 2 to get the most accurate forecast.

Exponential smoothing uses a decreased weight on past observations, whereas moving av-
erage uses puts equal weight on past observations. This indicates that the data in group 1
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Group 1 RMSE
Naive 1.52
Moving average 1.30
Exponential smoothing 1.19
Heuristic 1.25

Group 2 RMSE
Naive 1.41
Moving average 1.25
Exponential smoothing 1.46
Heuristic 1.21

Group 3 RMSE
Naive 1.41
Moving average 1.24
Exponential smoothing 1.52
Heuristic 1.22

Group 4 RMSE
Naive 1.42
Moving average 1.23
Exponential smoothing 1.52
Heuristic 1.22

Group 5 RMSE
Naive 1.42
Moving average 1.22
Exponential smoothing 1.45
Heuristic 1.23

Table 6.4: RMSE per group

is better predicted by the latest data and might be prone to a trend. Since group 5 is best
forecasted using moving average, trends will be less present in the data of the items.

Group 2, 3 and 4 produce the most accurate forecast using a heuristic based on anchoring
and adjusting; the mean as the anchor and adjusting the value based on a fraction of the
difference between the previous data point and the mean. The RMSE presented above
are the results of working with a fraction of value 0.5, as this would be often the optimal
value for α (Bolger & Harvey, 1993). However, we found that reducing the value of alpha
produced more accurate results. Moreover, when alpha is equal to zero the best forecasts are
produced, implying that the historical mean is the most accurate forecast method. When
this is true, it should also hold that the increase of N in the moving average method will
decrease the forecast errors as well. This turns out to be the case as well.

The mean model, which solely uses the historical mean to make forecasts, assumes that the
data is independent and identically distributed (i.i.d). This means that regardless of the
volume ordered last period, a new volume is ordered this period and all the items have the
same probability distribution. However, this might not hold in the future and should be
check every so often. An estimation of the review period is six months as the assumption
changes and might not hold any longer. For now, it is recommended to use the historical
mean to forecast the volume.

Not only the groups 2 to 4 have better forecasts when using the historical mean, but also the
other two groups have the lowest forecasting errors when using the mean model as forecast
method. This implies that all the five groups are best forecasted using the mean model.
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Since the groups were made with the intention to reduce the maximal amount of forecasting
methods from over 90.000 to 5 and it now turns out that all the groups are best forecasted
using the same forecasting method, Grouping the items is no longer needed. After putting
all the items together in one group and calculating the RMSE of each method results in
table 6.5.

Mean method 1.08
Heuristic 1.24
Naive method 1.49
Exponential smoothing 1.27
Moving average (N=2) 1.28

Table 6.5: RMSE of all data

6.4 Impact

The RMSE of the naive method is almost 1.4 times more than the RMSE of the mean
method. The accuracy of the forecast of the volume will therefore increase by 27 % when
using the historical mean as forecast. However, the impact this has on the forecasts of
the savings is not known. In order to know this, the item mix used in the savings should
be known. As Vanderlande does not report the item numbers or any other details of the
item mix along with the savings, we do not know what the impact of the newly proposed
forecasting method will be on the accuracy of the savings. In order to understand the im-
pact, Vanderlande should start requiring details of the item mix when savings are reported.
This enables them to know the impact on the accuracy of the savings when they want to
reconsider the forecasting method. As mentioned, reconsidering the forecasting method is
needed occasionally, as some assumptions might not hold in the far future.

Besides that the impact on the accuracy of the savings is unknown, the application frequency
of forecasting savings is also unknown. Not all savings can be forecasted as explained in
section 5.2 and summarized in table 5.1. Due to the current way of registering the savings at
Vanderlande, it is hard to determine how many savings in the savings tracker were forecasts.
This results in the inability to state anything about how often Vanderlande is going to use
this new forecasting method in the upcoming year(s) based on the data of previous years.
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7. Conclusion and recommendations

7.1 Conclusion
The goal of this thesis was to develop a cost performance system to quantify the forecasted
and realized cost savings by sourcing. In this section, the research question is answered.
The research question is as follows:

How should the cost performance of procurement be measured and forecasted in
a project-based company?

A cost performance measurement system should be accurate and credible. To make sure
the savings are accurate, well-defined definitions of savings categories are needed. These
categories can be made based on the impact on the profit and loss statements but also
on the way a saving is realized. Since it requires less financial knowledge of the sourcing
department, we opt for the latter option. Next to using the way a saving is realized, it
should also be considered whether or not a saving is repetitive or singular. This resulted
in the following nine categories: historical saving, material saving, price increase avoidance
saving, single cost reduction saving, efficiency saving, bonus saving, capital-related saving,
non-capital-related saving, and value-adding saving.

Besides the accuracy, the credibility of the reported savings is an aspect that should be
guaranteed by the way the savings are reported. Approval of the finance department,
which functions as an independent entity, on the savings can increase the trustworthiness.
Signing off on the savings can only take place when clear definitions of the savings are in
place, which again underlines the importance of saving definitions. Setting a threshold to
the savings that need to be reviewed by the finance department is recommended.

The forecasts of the savings are also important in the performance measurement system.
Forecasting the savings improves the financial predictability of the company and is therefore
desirable. The accuracy of the forecast saving depends on the accuracy of the forecast of
the volume. Switching to a new method of forecasting the volume will improve the forecasts
at Vanderlande; instead of using the volume of last year to predict the volume of this year,
Vanderlande should use the historical mean of the particular item to forecast the volume.

The best way to mitigate errors in reporting savings and reduce the time required from
sourcing managers and the finance department is to use an automated system for recording
and tracking the savings. For tracking the spend over the incubation period of 12 months,
each item and supplier should have a unique number.

Vanderlande already tries to capture and track the cost savings in order to display the
performance of sourcing. However, due to the lack of uniform definitions, differences in
interpretation, and the lack of understanding among users why Vanderlande would like to
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measure the savings, the recorded data is unreliable. Vanderlande can improve this by
changing the way savings are reported and providing more explanation about the use of the
system.

7.2 Discussion

Due to the scope of the thesis, there are some limitations to the research.

The data of Vanderlande is used to determine the most accurate forecasting method for
VI equipment, which does not cover all the supply scope of Vanderlande. Further research
needs to be done to determine the most accurate way of forecasting for the other types
of supply. Next to that, the findings of forecasting volume used in the calculation of the
savings hold for Vanderlande and might not hold when generalizing it to similar companies.

In order to make the calculations of the forecasts less complex, the order data is aggregated
to quarters. It is therefore harder to determine if seasonality is present. When seasonality is
present in the data, other forecasting methods might produce better forecasts than the ones
currently selected. Further research should include the seasonality aspect and the forecast
methods should again be reviewed.

Furthermore, the diversity of the interviewees might be too small to generalize the findings
of the interviewees to other companies. Eight people are interviewed, which is a good
representation of the stakeholders at Vanderlande. However, all interviewees were men, as
there are almost only male sourcing managers and project buyers at Vanderlande. Females
might have different priorities and therefore value the indicators differently than men. A
company with a lot of female employees might therefore have to implement other indicators
or a different mix. Nevertheless, as mentioned before, the findings at Vanderlande are similar
to other research findings, who used a more extensive test group (Corporate Executive Board
Company, 2004).

Finally, measuring the performance on savings might not cover the bigger picture. As
already mentioned, price decreases might cause risk increases. Although this performance
measurement system gives a full view of the costs savings of the sourcing department, the
value of sourcing is larger than just price-related indicators. Measuring the cost savings is
only a starting point of measuring the total value of sourcing but critical in order to ensure
an efficient and effective process which is needed to enable next steps like TCO focus.
Management should keep this in mind and should try to expand to other performance
measurements as well.

7.3 Recommendations

When implementing the newly proposed cost performance system several steps need to be
taken. In this section the final research question is answered. This section is split into two:
general recommendations and specific recommendations for Vanderlande to implement this
new way of measuring the cost performance of sourcing and procurement. The general
recommendations also apply to Vanderlande but also to other firms that face the same
challenges of reporting sourcing savings.
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7.3.1 General recommendations

Implementation of the system

• For the implementation of a new performance system, the company must look closely
at its current way of performance measurement. Identifying things that need to change
is the first step of the implementation process, which can be done using various meth-
ods like focus groups and interviews. Along with the new performance system, man-
agement must have a clear vision and formulate policies that are cross-functional. All
the stakeholders should support these visions and carry them out, something man-
agement can accomplish by explaining the benefits of the new system over the old
one. General presentations, update by mails or face-to-face meetings can be used to
achieve this. Without proper communication regarding the objectives of the system,
users might lose interest as they do not understand purpose of the performance system
(Nollet et al., 2008). Management should also continuously evaluate the policies and
if needed change them.

• Communication is key. This already starts at the implementation phase when IT
should be in the communication loop so that all the wishes of the sourcing department,
finance department and management, regarding the use of the system can be identified
and incorporated into the system. A project team with a representative of each
department should be composed so that issues and progress can be discussed during
the development and implementation. Even after the implementation of the system,
the communication between the IT department and the other departments should
be good so that new requests regarding the functionality of the performance system
can be implemented by the IT department. Regular meetings with all the involved
departments should be held to evaluate the system and identify any improvements.

Characteristics of the performance system

• Procurement officers value cost reduction and cost avoidance above other performance
measurements. Buy-in is important to reduce counterproductive behaviour and com-
panies should therefore recognize these desires of users in developing a cost perfor-
mance measurement. Cost reduction and cost avoidance, both called savings, should
therefore be used as performance indicators in the performance system.

• These savings should be categorized into groups that are easily understood by the
users, i.e. sourcing managers, procurement managers, finance and indirect also man-
agement. Overlap in any of these saving categories should be avoided. If the orga-
nization desires to assess the impact of each saving, attention should also be paid to
the different effect each saving category has on the financial performance of the com-
pany. A suitable way to define categories is based on the root causes of the savings.
Differences in interpretation of a saving category within the sourcing department but
also outside the sourcing department should be avoided by clear definitions. These
definitions should also be communicated to all the stakeholder such as management,
sourcing, and finance.

56



• Organizations should wield uniform terminology across departments and avoid multi-
ple definitions that refer to one and the same thing since this might result in confusion.
One example of terminology used for tracking the savings is the statuses of the sav-
ings: “realized” and “forecast”. There should be no differences within departments in
the terminology in order to prevent mistakes. Only by using the same terminology of
the savings, the desired review on savings can take place.

• The review of the savings is recommended to increase credibility. This should be done
by an independent department, to circumvent that people are rating their own work.
The finance department is a suitable candidate for this task. Within this department
a company might appoint one person, for example the sourcing controller, to review
the savings.

• For tracking and calculating savings, it is recommended that companies use automated
systems in order to minimize errors and counterproductive behaviour. In order to
track the savings, the performance systems should contain a link to the order data,
so that it can calculate the realized savings easily. Automated systems improve the
accuracy but also the credibility of the reports. Besides, using an automated system
requires less time from the sourcing managers or other people who enter the savings.
The system should be user-friendly and intuitive, to make it as easy as possible for
the users of the system to enter a saving. Data about a saving can be entered into
the system using a form similar to the one in appendix A or the data can be stored
using a excel sheet.

• Forecasts of savings should be based on the most accurate way of demand forecasting.
The demand of Vanderlande is best forecasted when using the historical mean of
the data. However, other forecasting methods might be more appropriate for other
companies. When a company does not have an automatic system at its disposal and a
complicated forecasting method is most accurate in the company setting, the company
should find a balance between the ease of calculation and the accuracy of the forecast.

• The communication between departments should be good in order to measure the
performance of sourcing properly. As can be seen in figure 5.2, there should at least
be a direct communication link between the finance department and the sourcing
department in order to have an efficient review of the savings.

7.3.2 Company specific recommendations

Recommendations for the implementation of the newly designed performance system at
Vanderlande are categorized for each implementation stakeholder group: management, IT,
sourcing, and finance.

Management
Management should stress the importance of measuring savings. Some sourcing managers at
Vanderlande have doubts about the importance of reporting the costs savings and reporting
the savings does not has a high priority. Explaining why systematically reporting the
savings adds value to management but also to the sourcing managers can change the view
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of sourcing managers. Also, initiation of a mandatory management performance cycle
with sourcing based on the accurate savings measurement system will help to stimulate
sourcing manager to enter savings on a continuous basis. Besides, in order to have proper
engagement, management should also explain the benefits of the sign-off of the savings to
all the stakeholders like all other companies that want to implement such a performance
system should do.

Although the savings realized by the sourcing department are important to the company,
it is not advisable to put too much emphasis on realizing cost savings. This might seem
to contradict to the previous, but management should not lose sight of what is the main
task of the sourcing department: securing the supply. Sourcing managers at Vanderlande
feel that savings have a too high priority of management and like to see that management
acknowledges other responsibilities of the sourcing department as well. This is mentioned
multiple times in interviews. The main goal of the sourcing department, i.e. securing the
supply, should thus not be neglected by management and a proper balance between multiple
performance measurements should be wielded.

Management should also support and facilitate TCO. Vanderlande tries to focus on costs
but does not have a proper TCO approach in place. Implementing TCO will also help in
increasing the profitability of the company, something that Vanderlande currently also tries
to realize.

IT department
Vanderlande uses the current savings tracker to report and track the savings. However,
this system lacks the capability of tracking the spend during the incubation period of a
saving, i.e. 12 months after the implementation. The IT department needs to develop a
performance system that has this tracking capability incorporated into it. For this, a link
is needed between the performance system and the order system. In order to track the
specific spend of an item and therefore tracking the orders placed by Vanderlande, each
item should have a unique item number and each supplier should have a unique number.
Vanderlande already uses unique supplier numbers and for some equipment makes use of
item numbers. The sourcing department should extend this to all the items, including third
party and non-product-related equipment.

Currently, everyone with viewing rights of the savings also has edit rights. These two
functions should be separated in order to prevent errors and incorrect changes to the savings.
Only designated people should be able to enter and change savings and this should be done
with the use of a four-eyes principle. This entails that two people, besides the finance
review, should approve the saving which reduces mistakes and fraudulent actions.

Next to that, the system needs to be user friendly and easy to understand. Entering a
saving into the current system requires many clicks. This number can easily be reduced by
using direct drop-down menu’s and automatically generating information, which is steered
by master data, such as the date and the ID of the person entering the saving. Using
master data makes adding both the supplier number and supplier name redundant and
makes entries less sensitive to errors.
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As discussed, a review of the savings by finance is desired to know the impact of the saving
on the financial performance of the company. For this, a review function is needed. The
finance department should have authorization in the performance system to sign off on
reported savings. They should also get a notification when a saving needs reviewing. This
can either be 12 months after entering a “Forecast” saving or directly after entering a
“Realized” saving, depending on the type of saving entered.

Sourcing department
Obtaining a complete and full view on the savings can only be achieved when recording the
savings gets more priority within the sourcing department of Vanderlande. Consistent and
regular recording of savings is needed and should be enforced by a mandatory performance
review cycle with management that is based on TCO and the reported savings in the perfor-
mance system. The consistency of savings can also be increased by using drop-down menus
where possible and making some field required. This should diminish the inconsistencies
that are present in the current way of measuring the savings. The fields that should be
required for entering a saving can vary upon the type of saving. For example, in the case of
“demand reallocation” both the old and the new supplier number should be stored whereas
this can be optional for a “material saving”.

As mentioned, for tracking the savings and retaining knowledge from the savings, unique
item numbers are needed. The sourcing department needs to develop item numbers for
third party equipment and non-product-related equipment.

The sourcing department should focus more on TCO, especially since the airports, i.e.
clients of Vanderlande, are adopting TCO themselves in order to improve procurement
decisions (Fortin et al., 2017). The sourcing department should also be the lead in the
implementation of TCO at other business departments of Vanderlande to create a company-
wide focus. Even suppliers should be notified and brought up to speed about TCO and the
implications it might have on them with regard to, for example, supplier innovations.

Finance department
Vanderlande desires to estimate the impact of the procurement savings on the EBIT of the
company. Since this requires financial knowledge and independent judgement, the finance
department needs to be involved in calculating the effect of the savings. They need to assess
the impact each type of saving might have of the financial performance. In order to do this,
they should get acquainted with the definitions of the savings categories.

The finance department should also communicate with the sourcing department and project
managers about the savings. Forecasts of savings that are not fully realized should be
flagged by finance and discussed with sourcing. This feedback loop will generate data
about the accuracy of the forecasts which can be used in further research about improving
the forecasts.
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A. Approval form
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B. Interview set-up
Interviews with the stakeholders were all scheduled for 45 minutes to 1 hour, depending
on the availability of the interviewee. Requests for participation were sent via mail with
a short description of the purpose of research purpose. To the best of our knowledge, all
eight interviewees participated voluntarily in the interviews. All requests for interviews
were positively answered and a date and time were set. The semi-structured interviews are
performed in closed rooms with the interviewee sitting across the table of the interviewer.
The setup of these interviews with some example questions is displayed below. At the
end of each interview, the interviewee was asked if they wanted to add something to their
statements or had some additional comments on the interview.

The interviewees were asked to divide 30 points among 11 indicators and assigning the most
important indicator the highest value. There were no minimum or maximum values that
each indicator needed to get, so an indicator could get any integer from 0 to 30. For the
division of points across potential indicators, a table was printed before the start of the
interview in which interviewee could fill in the desired value behind each indicator. These
indicators were always presented after the interviewee was asked to come up with some
indicators on their own. This was done to reduce bias and generate as many indicators as
possible.

The eight interviewees have the following mix: two interviewees were management, two
were project buyers, and four were sourcing managers. Data that might reveal the identity
of the interviewee is left out of the reports.

B.1 Interview layout

Current measurements

• Can you describe the indicators used at Vanderlande that are related to spending of
procurement?

• According to you, what is done with the data?
• Who has access to the data?
• Who enters it in the system

Potential measurements

• Which performance cost indicator do you consider important to evaluate the value of
purchasing?

• Should there be a target on them?
• Are the just mentioned performance cost indicators part of the current system? If

not, why do you think it is not in the current system?
• Could you please divide 30 points over the following performances measurements?

The most important one to you gets the most points.
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– Number of suppliers
– Cost per invoice
– Spend under management of sourc-

ing
– Cost reductions
– Cost avoidance
– Return on investment of sourcing

– Total spend
– % saving of the total company spend
– Purchase dollar as percentage of

sales dollars
– Spend per supplier
– Spend per item per supplier

Forecasting

• Can you describe the current way of forecasting savings?
• What is done with this forecast?
• Which other way might be used to forecast the savings?

Performance measurement

• Please explain the method that is used to evaluate the performance of procurement.
• On what level is the performance measured, e.g. individual level, department level,

supplier based, etc.?
• Are you rewarded on the performance in the way of a bonus, gift, or salary increase?
• Do you find the process of performance evaluating fair?
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C. Output interviews

Indicator I.1 I.2

Number of suppliers 0 4
Cost of invoice 0 0
Spend under management of sourcing 0 8
Cost reductions 4 7
Return on investment of sourcing 5 3
Cost avoidance 3 8
Total spend 0 0
% Saving of the total company spend managed by sourcing 10 0
Purchase dollar as percentage of sales dollars 5 0
Spend per supplier 3 0
Spend per item per supplier 0 0

Table C.1: Indicators of interview 1 (I.1) & interview 2 (I.2)

Indicator I.3 I.4

Number of suppliers 5 4
Cost per invoice 5 0
Spend under management of sourcing 2 5
Cost reductions 18 8
Return on investment of sourcing 0 8
Cost avoidance 0 0
Total spend 0 0
% Saving of the total company spend managed by sourcing 0 0
Purchase dollar as percentage of sales dollars 0 0
Spend per supplier 0 5
Spend per item per supplier 0 0

Table C.2: Indicators of interview 3 (I.4) & interview 4 (I.4)
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Indicator I.5 I.6

Number of suppliers 5 5
Cost per invoice 0 1
Spend under management of sourcing 4 5
Cost reductions 4 5
Return on investment of sourcing 1 0
Cost avoidance 5 5
Total spend 4 1
% Saving of the total company spend managed by sourcing 5 5
Purchase dollar as percentage of sales dollars 0 0
Spend per supplier 2 2
Spend per item per supplier 0 1

Table C.3: Indicators of interview 5 (I.5) & interview 6 (I.6)

Indicator I.7 I.8

Number of suppliers 8 0
Cost per invoice 0 0
Spend under management of sourcing 1 4
Cost reductions 7 6
Return on investment of sourcing 1 0
Cost avoidance 7 5
Total spend 0 0
% Saving of the total company spend managed by sourcing 6 4
Purchase dollar as percentage of sales dollars 0 0
Spend per supplier 0 6
Spend per item per supplier 0 5

Table C.4: Indicators of interview 7 (I.7) & interview 8 (I.8)
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