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PREFACE

This report is the result of my graduation project for the study Industrial Engineering & Management that
was conducted at the DSM Sourcing department Petrochemical & Energy in Sittard in the Netherlands.

This report is written for DSM’s corporate management and for DSM’s Sourcing department.

The environment in which my research was conducted was quite turbulent. My research began in October
2008 at the start of the world economical crises, which brought along many problems for my research.
Within three months, my tutor and his successor left the department. This left me with a passive tutor only

reachable by e-mail, which delayed my research progress quite a lot.

Also, my initial objective was to only develop a Supplier Performance Measurement & Evaluation System
for DSM’s Petrochemical & Energy group as agreed upon from the start of my research. DSM
management however requested me to also include the development of a SAP environment in which the
new Supplier Performance Measurement & Evaluation System can operate. This additional objective
required a broader research study and resulted in the development of a new IT-system network between
business groups. Because | now had to research two research subjects, my research scope became
unintended quite large. Despite all initial difficulties and the expanded research scope, the research itself

proofed to be very interesting.

My research would not have been possible without the help of others. | want to thank Dr. Ir. F. Schotanus
and Prof. Dr. J. Telgen for their support during this difficult period. Also, | want to thank my family and
friends for their support. Finally, | want to thank DSM for the opportunity to execute my graduation project
and in particular my colleagues at the sourcing department. They were always willing to answer my
questions and help me find the right information. | want to thank them for the interest in my research.
Thank you!

Leiden, February 2012

Tim Beijer
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EXECUTIVE SUMMARY

Research problem definition and research question

For DSM'’s Sourcing Petrochemicals & Energy department, there are only a limited number of suppliers
big and capable enough to supply DSM. Therefore, DSM’s current sourcing strategy is focused on the
development of long term strategic relationships with so called “strategic” suppliers. DSM’s main objective
is to achieve a continuous improvement of DSM’s supplier business processes, reduce DSM’s cost and

"«

develop and maintain a higher degree of “Sustainability" and "Innovation”. “Sustainability” and “Innovation”

are part of DSM’s core values and are increasingly part of DSM’s key business growth drivers.

DSM’s willingness to develop a long term commitment with suppliers can be acknowledged by the fact
that DSM is willing to share in-house information, train suppliers and share financial benefits with strategic
suppliers. To support this strategy, DSM is using “performance measurement” as a quality improvement
mechanism to measure the progress of suppliers over time and to use this information to develop short-

term and long-term goals and objectives.

The main research focus of this thesis is related to the use of “performance measurement” by DSM’s
Petrochemical and Energy group which comprises six business groups. The main research problem of
this thesis is related to the gathering, analysis and interpretation of gathered performance data from the
six business groups. Currently, each business group has its own Supplier Performance Measurement &
Evaluation System in place, which includes business group specific critical success factors and key
performance indicators. Also, the data analysis performed by the business groups differs. Some business
groups use traditional methods such as supplier rating with the use of scorecards or Microsoft Excel, while
other business groups use a more modern approach that includes the use of advanced SAP supplier
measurement & evaluation modules. The use of SAP is less time consuming and enables the user to
generate a complete supplier evaluation report. This is one of the reasons DSM management prefers SAP
over the traditional methods that are still in use. Therefore, the second objective of this research is to
develop a SAP environment in which the new Supplier Performance Measurement & Evaluation System

can operate.

Currently, DSM is not satisfied by the way performance data is gathered, analysed and processed.

DSM prefers one standardised Supplier Performance Measurement & Evaluation System for all business
groups, that includes an alignment of critical success factors and key performance indicators and allows
an easier and faster supplier performance evaluation. This is required to support DSM’s current sourcing

objective that includes the continuous improvement of supplier capabilities.
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Therefore, the research question of this thesis can be formulated as follows:

How should a standardized Supplier Performance Measurement & Evaluation System for DSM be set up
and implemented, in order to enable continuous monitoring, evaluation, and improvement of supplier
performance, with the use of SAP?

The question was studied using a literature study, an internal analysis, and an external analysis.

Research findings

A literature study revealed that there are many different opinions about the design of a “good”
performance measurement system. Authors differ among other things in the use of individual performance
measures and their connection with other measures within the system or with the environment. There is
consensus however, about one subject in literature, i.e. a company has the opportunity to create
competitive advantage, when it can measure itself at different levels against a corporate direction (mission
and vision). An important outcome of the literature review is that performance measurement criteria can
be divided into strategic, tactical and or operational based criteria. Also, a balanced set of so called “soft”
and “hard” criteria is one of the characteristics of a “good” Supplier Performance Measurement &
Evaluation System. According to the literature review, the commonly used critical success factors on

which a supplier is evaluated are “Cost”, “Delivery”, “Responsiveness”, “Service” and “Flexibility”.

An internal analysis revealed that the six business groups have a Supplier Performance Measurement &
Evaluation System in place but do not fully benefit from it. Not all business groups understand which
performance criteria (strategic, tactical or operational orientated) are relevant during the different steps
within a purchasing process. Also some business groups found it difficult to measure DSM'’s strategic

performance criteria “Innovation” and “Sustainability”.

Another finding was that DSM’s Supplier Evaluation Tool (SET), which became a mandatory supplier
evaluation tool for all business groups since its introduction in 2008, was not clear and fully understood.
The SET comprises a list of critical success factors and some key performance indicators, which were
often used intertwined, without all the required key performance indicators described, or without a clear
understanding of how to measure them in practice. Also, some business groups find it difficult to measure
“soft criteria” such as “strategic commitment” or “strategic fit”. Although the SET was mandatory, not all
business groups were using the tool, mostly because they were more familiar with their own Supplier
Performance Measurement & Evaluation System already incorporated. Business groups that were using
the SET, often used only subjective evaluation of suppliers. This was not only for “soft criteria” but also for
performance criteria that were quantitative and easier to measure. The reason for this was that there was

little time to collect quantitative data and business groups wanted to speed up the evaluation process.
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Remarkable is that some business groups have a SAP module in place to measure & evaluate suppliers,
but still rather use traditional methods. The viewpoint of some business groups is that SAP does not
include enough possibilities to reflect the business group requirements. This however has never been
researched within DSM. One of the most remarkable findings was that the performance criterion “Cost”
was not included in DSM’s Supplier Performance Measurement & Evaluation System, while Total Cost of
Ownership (TCO) is an important selection criterion for DSM. TCO concept is not often used within DSM

due to time and cost required to gather all data to establish TCO.

Conclusions and recommendations

The new Supplier Performance Measurement & Evaluation System set-up must include a balanced set of
strategic, tactical, and operational performance criteria. DSM prefers to use SAP to evaluate suppliers and
wants to use existing supplier performance data stored in the system. The new set-up must also be clear
and should reflect DSM’s corporate strategy and objective. DSM’s performance criteria that are used in
the selection process should reflect DSM’s criteria for supplier evaluation. My first recommendation is to
use the following new standardised set of performance criteria which are strategic, tactical, and
operational based. For strategic performance criteria: “Sustainability” and “Innovation” are recommended,
because they reflect DSM’s corporate strategy and objective. For tactical performance criteria: “Cost”,
“Flexibility”, “Service” and “Information sharing” are recommended. To monitor the operational
performance of suppliers, the performance criteria “Quality” and “Delivery” are recommended, because
these performance criteria can be used to both monitor and analyze suppliers. Operational performance

criteria use real-time data which can be collected directly from the various warehouse locations of DSM.

Strategic performance criteria “Innovation” and “Sustainability” are registered by the use of an online SRM
web-based gquestionnaire that incorporates questions related to a scoring method with individual weighing
factors for each performance criterion. SAP can automatically calculate a questionnaire from each of the
six business groups to get an overall score. It is possible to create an individual questionnaire for each
criterion. | have contributed in the development of the “Innovation” and “Sustainability” questionnaire,
which both have been tested and approved by DSM. The tactical performance criteria: “Cost®, “Flexibility”,
“Service”, and “Information sharing” are also registered by a SRM web based questionnaire. The
operational performance criteria “Quality and “Delivery” can be automatically retrieved from DSM’s SAP-
MM module. DSM’s SAP-QM 8d notification report can be used to register and manage customer and
supplier complaints regarding poor quality, which are required for certain performance criteria. When
these systems are implemented, DSM will have an elaborated supplier performance measurement and
evaluation system that minimizes manual handling, speeds up the supplier evaluation process and allows

performance data to be shared and analyzed between business groups.

VI
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1. COMPANY INTRODUCTION
This chapter begins with a company introduction of DSM. Next DSM’s strategy, organizational layout,

competitive landscape and DSM'’s purchasing department are described.

1.1 Company Introduction

DSM was established in 1902 as a state coal mining company 'The Dutch State Mines'. The mining
operation grew very fast and so did the coal processing operation. A by-product of this process is coke
oven gas. This was converted into a profitable commodity, ammonia, an ingredient in nitrogenous
fertilizers. In the post-war era, chemical products became more important. DSM started to produce
industrial chemicals and raw materials for synthetic fibers and yarns. Because by the 1960's oil and
natural gas were much more profitable and coal was more polluting, the worldwide use of coal began to
decline. In 1975, the Dutch Prime Minister officially closed the country's last mine. After 1975 DSM
focused on fertilizers, high-quality plastics and fine chemicals. In 1989 DSM was privatized, and started its
first sale of the company's common shares to public investors. Today DSM is worldwide active in
nutritional and pharma ingredients, performance materials and industrial chemicals. Products of DSM are
used in a wide range of end markets and applications such as human and animal nutrition and health,
cosmetics, pharmaceuticals, automotive and transport, coatings, housing and electrics & electronics. DSM

ranks among the global leaders in many of these fields. Table 1.1 gives a summary of DSM’s key figures.

Headquarters Netherlands

Annual Sales (2008) EUR 8.8 billion

Nr. Of employees (2008) 23.000

International presence Locations on Five Continents

Table 1.1: DSM Company Facts

Mission:
DSM'’s mission that is stated on the website (www.dsm.com):
“To create innovative products and services supporting a healthier, more sustainable and enjoyable way

of life”.

1.2 DSM’s strategy Vision 2010

DSM’s Strategy is named Vision 2010 Building on strengths and is stated on the website (www.dsm.com):
“Enhance quality of our businesses through innovative growth of our specialties portfolio, building upon
our leading position in sustainability with increased presence in emerging economies and continued

implementation of operational excellence”.
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DSM will also accelerate the group’s shift from a chemical and material based company towards a
Specialty Life Science and Materials Science Company. DSM aims to deliver faster growth, higher

margins and improved earnings quality.

1.3 Organizational Layout

DSM has a decentralized organizational structure (Figure 1.1). There are seventeen Corporate
Departments built around twelve Business Groups (BG’s) that are divided into five clusters:
Nutrition, Pharma, Performance Materials, Polymer Intermediates, Base Chemicals and Materials.

This structure enables a flexible, efficient and fast response to market changes.

DSM Managing Board

Joint Venture
DSM / EXXON
17 Corporate

departments

Nutrition Performance

Polymer Base Chemicals and
Materials

DSM Pharmaceutical Products DSM Fibre Intermediates DSM Agro
I
]
DSM Elastomers
DSM Anti-Infectives
DSM Melamine
DSM Energy

Figure 1.1: DSM’s Organizational chart

Furthermore there are a number of staff departments that support the managing board of directors and
Business Groups. The European Sourcing Department, also called DSM Sourcing (DS) is located in
Sittard in the Netherlands. For my research the following DSM Business groups are included: DEX
Plastomers (DEX), Engineering Plastics (DEP), Fibre Intermediate (DFI), Elastomers (DEE) and Resins
(DR).

1.4 Competitive Landscape

DSM is the world biggest supplier of vitamins, caretonoieden, other biochemical products and fine
chemicals for Nutritional products. DSM is also the leading independent supplier to pharmaceutical

companies. Around 40% of all the world medicines contain elements that are produced by DSM. DSM is
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market leader in technical plastics with a focus on high quality materials and specialities performance
materials. The world strongest fibre called Dyneema is also developed by DSM.

DSM belongs also to the top producers of EPDM rubber, caprolactam, acrylonitril and melamine. The
principal competitors of DSM are e.g.: BASF AF; Bayer AG; Akzo Nobel, Dow Chemicals, E.l. du Pont de

Nemours and Company.

1.5 DSM Sourcing

DSM Purchasing is a global organization that consists of a central DSM sourcing structure and a BG
sourcing structure that form a hybrid organization structure (Figure 1.2). The BG sourcing structure is set
up for BG-specific spend and multi-BG categories for which the BG acts as ‘lead buyer’ aligned with the
DSM Sourcing structure There are category Teams divided in three spend groups: Direct Spend | (Bio)-

chemicals, Direct Spend Il Petrochemicals & Energy and Indirect Spend Goods & Services.

Chief TTT T T T T T T T T T T 1
Purchasing BG Director BG Director BG Director ! Functional network led by !
| Spend Area Director 1
Global : (Bio)Chemicals 1
Staff
""""""" i Tl ittt Sl it |
Regional BG BG BG
Sourcing Purchasing Purchasing Purchasing I N )
Directors Director Director Director | Functional network led by
Asia Pacific I Spend Area Director 1
Americas | Indirect :
R c ;te'go_r;h;a;a;er'" RS [ | ————— R Functional line
1 i BG (Lead) BG (Lead) BG (Lead) ! Hierarchical line
Spe_"d Area 1 Senior River River River !
|| Director 4  Category Contract Manager :
(Bio) i Manager Contract Contract Contract \
Chemicals : Sourcing Analyst Mananer Mananer Mananer :
Senior
Spend Area Category Category Manager BG (Lead) BG (Lead) BG (Lead)
Director Manager River River River
| Petchem & Contract Manager
Energy Business Contract Contract Contract
Intelligence Market Analyst / Manaaer Manaaer Manaaer
Manaaer
iy el Pyl ety ,
Spend Area | - Category Manager BG BG BG :
Director Senior Ruver Ruver Ruver 1
] Indirect 1 ?\Zﬂategory Contract Manager )
| anager Contract Contract Contract !
I Sourcing Analyst Manaaer Manaaer Manaaer :

Purchasing Assistants

Figure 1.2: DSM’s hybrid organization

DSM Sourcing has regional representation in Europe, America and Asia-Pacific. The total sourcing spend
is around EUR 6 billion (2007) divided in a regional split in for Europe EUR 3.7 billion, USA 1.4 billion and
Asia 0.9 billion.
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1.6 DSM cross functional team work

DSM uses and a hybrid organizational structure in order to
e To bundle our efforts towards the supply market in alignment with DSM business requirements
e To optimize DSM’s buying power and knowledge sharing
With the purpose to:
e Increase purchasing efficiency and effectiveness, Maximized synergies and knowledge sharing.
e Increased transparency in spend data and market structures
Within the hybrid organizational structure every category team is responsible the project and for
measuring the performance of suppliers. The Business Groups (BG’s) are accountable for the total end

project.
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2. RESEARCH DESIGN
This chapter begins with the problem introduction. Next the problem formulation, research objective,

research questions, scientific value, scope, deliverables and research approach are described.

2.1 Introduction

DSM launched in 2006 a Supplier Development Program (SDP). One of the goals of SDP is to involve
suppliers to collaborate with DSM to improve working conditions, safety, health and environmental
performance throughout the supply chain. Next to that the focus of the program is to reduce costs by
developing joint cost reductions programs, new business development and joint innovation programs.
With the launch of SDP, DSM’s supplier development efforts shifted from a short term focus towards a
more long term focus. In the short-term DSM focus is on the improvement of operational performance
such as quality and delivery performance. In the long DSM focus is on the continuous improvement of the
capabilities of so called “strategic” suppliers by sharing in-house capabilities with the suppliers and work

together towards continuous improvement.

2.2 Problem Formulation and Research Objective

For DSM’s Sourcing Petrochemicals & Energy department (also referred to as DSII), there are only a
limited number of suppliers big and capable enough to supply DSM. Therefore, DSM’s current sourcing
strategy focused on the development of long term strategic relationships with strategic suppliers. DSM'’s
main purchasing objective is to achieve a continuous improvement of DSM’'s and supplier business
processes, reduce DSM’s cost and develop and maintain a higher degree of “Sustainability" and
"Innovation”. “Sustainability” and “Innovation” are part of DSM’s core values and also increasingly part of
DSM'’s key business growth drivers. This is the third consecutive year that DSM has held a top position in
the worldwide Dow Jones sustainability index'. DSM has several innovation programs in place to focus on

helping to create a sustainable future.

DSII purchases a wide range of petrochemicals which are delivered by various means such as pipeline,
ship/barge, rail and road. The main research focus of this thesis is related to the use of “performance
measurement” by DSM’s Petrochemical and Energy group which comprises the following six business
groups: DEX Plastomers, Engineering Plastics, Fibre Intermediate, Elastomers, Resins and DSM’s
sourcing department. DSM’s Sourcing department is set up to act as a “lead buyer” for the business
groups in order to leverage DSM's purchasing expenses, resources, capabilities and best practices. The

sourcing department works in close collaboration with the business groups individual purchasing teams.

! The Dow Jones Sustainability World Index includes over 300 companies from 34 countries that rank among the top 10% in their industries
in terms of corporate sustainability. The Dow Jones Sustainability Indexes track the performance of the leading sustainability-driven
companies worldwide through a thorough assessment of companies’ economic, environmental and social performance and accounts for more

than 50 general as well as industry-specific criteria in each sector.
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The business groups themselves are responsible for the use of “performance measurement” on suppliers
and the gathering of performance data from key performance indicators such as: on time delivery, right
quantity, quality and other valuable performance indicators. In order to evaluate the overall performance of

a strategic supplier, it is required to gather and analyze the performance data from all six business groups.

The main research problem of this thesis is related to the gathering, analysis and interpretation of
gathered performance data from the six business groups. Currently, each business group has its own
Supplier Performance Measurement & Evaluation System in place, which includes business group
specific critical success factors and key performance indicators. This is because these business groups
were all autonomous companies before acquired by DSM. Also, the data analysis performed by the
business groups differs. Some business groups use traditional methods such as supplier rating with the
use of scorecards or Microsoft Excel, while other business groups use a more modern approach that
includes the use of advanced SAP supplier measurement & evaluation modules. The use of SAP is less
time consuming and enables the user to generate a complete supplier evaluation report. This is one of the
reasons DSM management prefers SAP over the traditional methods that are still in use. Therefore the
second objective of this research is to develop a SAP environment in which the new Supplier Performance

Measurement & Evaluation System can operate.

Currently, DSM is not satisfied by the way performance data is gathered, analysed and processed. DSM
prefers one standardised Supplier Performance Measurement & Evaluation System for all business
groups, that includes an alignment of critical success factors and key performance indicators and allows
an easier and faster supplier performance evaluation. This is required to support DSM’s current sourcing

objective that includes the continuous improvement of supplier capabilities.

The main research objectives can be formulated as:

1. Develop a standardized Supplier Performance Measurement & Evaluation System that includes
an optimization of existing Critical Success Factors (CSF’s), Key Performance Indicators (KPI’s)
derived from literature study, external analysis and business group’s best practices.

2. To develop a SAP environment in which the new Supplier Performance Measurement &

Evaluation System can operate.

To clarify the research objective the objective is separated into the following sub objectives:

e Identify the best practices of performance measurement using a theoretical and empirical research
approach that includes: literature research, internal analysis, external analysis and business group’s
best practices.

e  Gather most often used CSF’s and KPI’s.

e Analyze and compare the best practices with the current DSII supplier performance measurement

and evaluation systems that are currently in place at the business groups.

6
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e Analyze and optimize CSF’s, KPI’s.

e Develop a supplier performance measurement and evaluation system

e Develop a SAP environment in which it can operate

e  Summarize the conclusions and recommendations and develop an implementation plan.

e Implement the new improved supplier performance measurement and evaluation system at one of

the following BG’s, only when time permits.

2.3 Research Questions

The following main research question must be answered in order to fulfill the research objective:

How should a standardized Supplier Performance Measurement & Evaluation System for DSM be set up
and implemented, in order to enable continuous monitoring, evaluation, and improvement of supplier

performance, with the use of SAP?

The above main research question (RQ) is divided into three main research questions (RQ’s) and
seventeen sub research questions (SRQ). The first step in the research method used is the analysis
phase, which includes finding the best practice of supplier performance measurement in literature, so
called theoretical research approach. The data from the literature study is than compared with that of the
internal and external analysis. The internal analysis includes a thorough analysis of DSM business groups
and best practices while the external analysis (also referred to as case —study analysis), other companies
within the Petrochemical & Energy sector and other market sectors are researched. The different steps in

which this research was conducted is visualized in research model figure 2.1.

The following RQ’s and SRQ’s must be answered to fulfill the above described main research question.

RO 1: What is the best practice of Supplier Performance Measurement and Evaluation used in
Literature, Internal and external analysis?
Theoretical research questions from literature research:
o Paragraph 3.4, 3.5, and 3.8.1 answer SRQ: 1.1, 1.2, and 1.3.What is ‘good’ performance
measurement?
o Paragraph 3.8.3 answers SRQ: 1.4. What are the most commonly used CSF’s and KPI's
for supplier selection and supplier evaluation?
o Paragraph 3.11 answers SRQ: 1.5. How can Information Technology be used to improve
supplier evaluation?
Empirical research questions from external analysis:
o Paragraph 4.1 - 4.4 answers SRQ: 1.8, 1.9, and 1.10. How are other petrochemical and

non-petrochemical related companies measuring supplier performance?

7
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Empirical research questions from internal analysis:

o Paragraph 5.4 answers SRQ: 1.6: How is DSII measuring and evaluating supplier
performance?

o Paragraph 5.6 answers SRQ: 1.7: How are the following BG’s: DEX, DEP, DFI, DEE, DR
measuring and evaluating supplier performance?

RQ 2: How should the current SPMES be modified and optimized according to the theoretical and
empirical research results of the best practices and current corporate and purchasing strategy?

o Paragraph 5.2 to 5.4 answers SRQ 2.1 to 2.3: How do the current DSM strategy and
supplier development and performance programs contribute to the continuous
improvement of suppliers?

o Paragraph 5.5 answers SRQ 2.4;: How can DSM'’s IT-Systems contribute to supplier
evaluation?

o Paragraph 5.6 answers SRQ 2.5: How is the current Supplier Evaluation Tool (SET)
applied within the Supplier Performance Measurement & Evaluation Systems of the six
Business Groups?

o Paragraph 6.2 answers SRQ 2.6: Which set of supplier assessment performance criteria
are important for DSM based on criteria from literature, external company analysis,
internal BG best practices?

o Paragraph 6.3 to 6.5 answer SRQ 2.7 to 2.9: What are the most important related KPI's
for CSF’s and how can these criteria be used with SAP for supplier evaluation?

o Paragraph 6.6 answers SRQ 2.10: Which IT-Systems and functional requirements are
important for an effective SAP supplier evaluation, based on the decision set of
performance criteria?

RO 3: How should a Performance Measurement System be set up and implemented with the use of
SAP?

o Paragraph 7.2 answers SRQ 3.1: What are the advantages and disadvantages of using
SAP for supplier evaluation?

o Paragraph 7.3 answers SRQ 3.2: Which changes within DSM’s purchasing process are
important for a successful implementation of DSM’s new SPMES?

o Paragraph 7.4 answers SRQ 3.3: How should DSM communicate with internal and
external stakeholders?

o Paragraph 7.5 answers SRQ 3.4: How important is recognition and reward for the
continuous improvement of supplier?

o Paragraph 7.6 answers SRQ 3.5 Which elements should be included for the

implementation of the new SPMES?
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2.4 Research Scope and Deliverables

The scope of this research is bounded by the following:
e The research is restricted to the development of a suppler performance measurement and evaluation
system for business groups: DEP, DFI, DEE, DEX, DR and DSiIlI.

For this research the following is delivered:

e Develop a standardized Supplier Performance Measurement & Evaluation System that includes an
optimization of existing Critical Success Factors (CSF’s), Key Performance Indicators (KPI's) derived
from literature study, case studies and business group’s best practices.

o Develop a SAP environment in which the new Supplier Performance Measurement & Evaluation
System can operate.

e Develop conclusions, recommendations and an implementation plan for the improved SPMES.

e Implement this Supplier Performance Measurement & Evaluation System at the business groups,

only when time permits.

2.5 Research Approach

This paragraph describes a detailed research methodology that is used for this research, which includes a

research model, step-by-step data collection and the research structure.

2.5.1 Research Model

The research model (Figure 2.1) acts as a guideline for this research and uses a step-by step approach
that is required to get an answer on the main research question and fulfiiment of the research objective.
The research model is developed using a backward method approach that starts with the end objective
then working backwards to find the necessary tools and actions that are required to realize this objective
(Verschuren & Doorewaard, 1995). The model is divided in eleven steps through the following four
phases: orientation, analyze and compare, design and implementation. In each phase different steps are
performed that will answer all the RQ’s and SRQ’s. For this research both unstructured and semi-

structured interviews were used.

The research model starts with the orientation phase that includes DSM’s company introduction and
research design. The analysis and compare phase can be divided into a theoretical and empirical
research approach. The theoretic approach includes the literature review and an analysis of the current
SPMES. The results of the literature review are used as input for the empirical research approach. For the
empirical research approach other external company analysis are performed to review how other
companies measure supplier performance. The theoretical and empirical research approaches are

compared and analyzed in order to find possible optimizations in the DSII current performance

9
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measurement system. In the design phase a new improved SPMES is designed using optimized CSF’s,
KPI's, methods and procedures. The implementation phase is the last step of the research and includes a
well defined implementation plan and a description of the effects of the new improved SPMES on the

current methods and procedures. The step-by step data collection is now described in more detail.

2.5.2 Data collection

This research uses different kinds of data collection methods such as: extensive literature review, desk
research, unstructured and structured interviews and group meetings. In this paragraph the different

research steps and phases are linked to different data collection methods and described in more detail.

Orientation Phase
Step 1 and 2 of the research are the company description and the research design. For both research
steps unstructured interviews are used for understanding DSM'’s culture, methods and procedures and

problem formulation. Interviews are conducted with both supervisors.

Orientation Analyse and Compare Phase Design Phase Implementation Phase
Phase
**Step 4 Step 9
BG’'s SPMES —p Effect of
analysis CH5 Optimization for
Step 1 Step 7 Current SPMES
DSM Optimize CH7
Introduction CSF’s &
CH1 KPI's CH6
**Step 6 > ¢
*Step 3 DSII
> ::\,':?,rizwre SP'\IAE'S Step 10 Im-
analysis B i
Step 2 cH3 CH5y v ?:Iﬁr;wentatlon Plan
Research Step 8 —
Design CH2 Research
the use of +
Information
**Step 5 Technology Step 11
External for supplier Conclusions &
Case study evaluation Recommendation
analysis CH4 CH6 CH8
v
* Theoretical Research approach Implementation
** Empirical Research approach
Step 1, 2: Step 4: Benchmark Interviews Step 7, 8: SSI
Step 5: Semi-Structured interviews (SSI)
Unstructured Answers the following RQ’s & SRQ’s: Step 7: Step 9:
Interviews (Ul) Step 3: RQ1_SRQ:1.1-1.5 RQ2_SRQ: 2.6 -,: RQ3_SRQ:3.1,3.2
Step 4: RQ1_SRQ: 1.7 2.9 Step 10:
Step 5: RQ1_SRQ 1.8-1.10 Step 8: RQ3_SRQ:3.3-3.5
Step 6: RQ1_SRQ 1.6 + RQ2_SRQ: 2.10

RQ2_SRQ 2.1-2.6

Figure 2.1: Research Model
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For the interviews open-ended questions are used in order to keep an open mind and focus on the
response of personal experience and knowledge of the interviewees. In order to require the necessary
information for the introduction chapter the following data sources are used: company documents; intranet
and the corporate website (desk research). For the research design multiple unstructured interviews are
performed and brief meetings are planned with the supervisors to verify each of the following elements of
the research design: research objective, research problem, research question, research scope and
deliverables and research approach. The two research steps will form the basis for the semi-structured

interviews used in the analysis and compare phase.

Analyze and Compare Phase
Step 3 is part of the Theoretical Research Approach. This step will answer RQ1_SRQ: 1.1-1.5
This step uses scientific and professional publications from online search engines, university libraries and

online knowledge portals such as: www.nevi.nl and www.inkoopportal.nl.

The search phrases that are used for the research are:

e Performance Management

e Performance Measurement

e Performance Measurement System

e Supply Performance Measurement System

e Supplier Performance Measurement & Evaluation Systems

e Supplier Relationship Management

e Supplier Evaluation
Next to research papers five academic books are used that are all written by well known authors that have
a lot of expertise in the field of purchasing of performance measurement. For the different topics within the
literature research the opinions of the different authors are reviewed: The theoretical literature review
provides information that is used for developing the interview questions for the Empirical Research

Approach in step 4, 5 and 6.

Step 6 describes the current Supplier Performance Measurement & Evaluation System (SPMES). The
current SPMES is developed as part of DSM’s Supplier Development Program and includes a list of
CSF’s and related general and operational example KPI's with weighing factors. The CSF’s and example
KPI's are developed and approved by the DSM’s management board in 2005 and belong to the first draft
(space for improvements). The current SPMES does not describe how the KPI's are measured, but only
indicates which CFS’s and related examples KPI’s are important. The BG’s are “obligated” to use at least

the list of CSF’s, but they can choose their set of performance measures and evaluation approach.

Step 4, 5, 6 are part of the Empirical Research Approach. Step 4 answers RQ1_SRQ: 1.7
Step 5 answers RQ1_SRQ 1.8 - 1.10. Step 6 answers RQ1_SRQ 1.6 + RQ2_SRQ 2.1 — 2.5.

11
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The interviews include the analysis of the SPMES’s of five BG’s and four external companies:
e DEX Plastomers (DEX), Engineering Plastics (DEP), Fibre Intermediate (DFI), Elastomers (DEE)
and Resins (DR).

e Case study analysis: four companies: Shell, DAF, Sun Mircro Systems and Philips.

For both BG’s and external analysis semi-structured interviews are performed, which enables a structured
but also flexible way to get answers on specific questions and the possibility to explore different topics
(Appendix B).

Design Phase

Step 7 & 8 are part of the Design process. Step 7 answer RQ2_SRQ: 2.6 -, 2.9 and step 8 answer
RQ2_SRQ: 2.10. After analyzing and comparing the best practices with the current SPMES possible
improvement or optimizations will be highlighted. By using the best practice and actual proven methods
and procedures the current system can be improved. Also adding, replacing, merging of CSF’s and KPI's

with those of the best practices can improve the current SPMES.

Implementation Phase

Step 9, 10, 11 are part of the Implementation Phase. Step 9 answers RQ3_SRQ: 3.1, 3.2 Step 10
answers RQ3_SRQ: 3.3 - 3.5.

Step 9 describes the effects that the improvements or optimizations have on the current SPMES and on
suppliers. This step describes the changes that have to be made in the current methods and processes to
implement the new improved SPMES accordingly.

Step 10 describes the implementation plan and the role key (target) users have in the new SPMES.

Also all the ERP-like SAP possibilities have been analysed and will be used for the implementation to
create a standardized method for all BG’s. The relevant stakeholders are further described in

Paragraph 1.8.

2.6 Relevant Stakeholders

Stakeholders are individuals or groups who have an interest in or an influence on the company business
(Webster collegiate dictionary). One of the goals of DSM management board and for DSM’s sourcing
department is to improve the Supplier Performance Management. Therefore they are both the problem
owners. The internal stakeholders are the category, contract managers from DSM Sourcing & Business
Groups (BG’s) working with Supplier Performance Measurement and DSM shareholders. The external

stakeholders are the Suppliers, Customers and the Government (with regulations for chemicals).

12
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2.7 Academic Value

In literature there is little or no research that describes the development of a standardised SPMES for
different autonomous BG’s with a wide range of different products but with the same suppliers to evaluate.
This research aims to partly close this gap. The research also adds value by clearly describing the
benefits and drawbacks of strategic long-term relationships linked with supplier performance
measurement for Petrochemical & Energy related companies. This research will be based on a thorough

literature review, internal and external analysis that make the conducted research more reliable.

2.8 Conclusion

This chapter gives a brief overview of the problem definition and research objective and the research
approach used for conducting the actual research. The next chapter will start with a literature review that

relates to the different aspect of supplier performance measurement and evaluation.

13
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3. LITERATURE REVIEW

This chapter answers the following sub research questions (SRQ’s):

Paragraph 3.4 answers SRQ: 1.1.What is performance measurement?

Paragraph 3.5 answers SRQ: 1.2. What are SPMS’s?

Paragraph 3.8.1 answers SRQ: 1.3. What are the characteristics of a “good” SPMS?

Paragraph 3.8.3 answers SRQ: 1.4. What are the most commonly used CSF’s and KPI’s for supplier
selection and supplier evaluation?

Paragraph 3.11 answers SRQ: 1.5. How can technology be used to improve a SPMS?

3.1 Introduction of Purchasing and Supply Management

During the last decade, the business environments all over the world have undergone and experienced
significant change (Ellram & Liu 2002). Increasing competition, higher customer requirements and rapid
changing technological developments forced companies to improve their overall performance.

To improve performance, companies shifted away from vertical integration towards smaller and “leaner”
management principles. Many focused on their core competencies, outsourced non-core activities and
attempted to achieve competitive advantage by leveraging suppliers’ capabilities and technologies
(Prahalad and Hamel, 1990). These changes were often positive, allowing companies to focus and reduce
costs and increase quality and or flexibility. Additionally, recently much of the traditional in-house
development activities have been pushed onto suppliers (Tully 1995). As a consequence, companies are

re-examining their supply base and their supply strategy.

Purchasing is now regarded as a strategic tool, with the ability to create collaborative relationships and
exploit supplier’'s capabilities for improvements in product quality, quicker integration of technological
breakthroughs, and shorter new product development lead times (Ragatz et al. 1997). Also suppliers are
now more involved in product design at an earlier stage, which is more cost efficient, due to the mutual
involvement in the development of alternative solutions, the sharing of technologies or in design
evaluation (Monczka et al. 1994; Burt and Soukup 1985). Jahns, (2005b) describes that purchasing
cannot be seen anymore as just a clerical function “cost center”, but that role of purchasing has shifted
away from an operative to a strategic and from a clerical to a management function. Many authors in
literature describe this process as the evolvement of purchasing towards strategic supply management,
where it now becomes responsible for the planning, controlling and monitoring of all procurement aspects.

Thus, over the recent years the purchasing function has evolved.

Greater dependence on suppliers increases the need to effectively manage suppliers. One of the aspects
for managing suppliers is the use of a Supplier Performance Measurement Systems (SPMS), which will

be further described in paragraph 3.4.
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Due to the relative new area of research, there are many different definitions for purchasing and supply
management. In order to clarify the role of performance measurement within this field, their specific

functions are now further described.

3.2 Definition of Purchasing and Supply Management

So what exactly is purchasing and supply management? Supply management is in literature often related
to terms like purchasing, procurement, sourcing and also to concepts like logistics, material management

and with supply chain management.

The most commonly used definition is derived from Monzka (2002) that divides purchasing and supply
management into two parts. The term “purchasing” is referred to the more operational and tactical
purchasing process from specification till evaluation, while “supply management” is referred to the more
strategic long term focus of identifying evaluating , selecting, managing and developing suppliers to

create competitive advantages within the supply chain.

Axelsson and Wynstra (2002) define purchasing and supply management as “managing the external
resources of the firm, aimed at acquiring inputs at the most favourable conditions”. This definition
indicates that a customer can be interested in more than just goods and services, such as knowledge and
skills that can be used in the development and manufacturing of future products. By referring to the
management of external resources and not only to “acquiring inputs”, this definition also refers to activities
that are indirectly related such as Supplier Relationship Management (SRM) and Supplier Development
(SDP).

Van Weele’s (2005) definition of purchasing also emphasize on the function of purchasing as a total of the
direct of purchasing activities and more of the indirect purchasing activities: “The management of the

company’s external resources in such a way that supply of all goods services, capabilities and knowledge
which are necessary for running, maintaining and managing the company’s primary and support activities

is secured at the most favourable conditions”

Wynstra (2006) defines purchasing and supply management as: “organizing, initiating, managing and
monitoring of activities (between and within) organizations with the aim of purchasing (also rent, hire,
exchange) goods or services of the external suppliers”.

This definition gives in my opinion a clear understanding of the multiple aspects of purchasing and supply
management as well as the supplier involvement and relationships that is required. The following

paragraph describes the supply management process in more detail.
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3.3 Strategic Supply Management Processes

In literature purchasing and supply management is often described to include strategic, tactical and
operational activities. According to van Weele (2005) the operational activities are often associated with
the processes of ordering, monitoring and aftercare. The tactical activities are often associated with the
specification from what is purchased, the selection of suppliers and contracting the suppliers. The tactical

and operational activities are considered to be critical business processes within the purchasing function.

There are in literature some different viewpoints between tactical and strategic activities.

Wynstra (2006) defines strategic purchasing and supply management as a more long-term activity which
affect the goods or services purchased, the suppliers used and the way suppliers should be involved for a
longer period in time. Within this strategic definition, Wynstra (2006) describes two important main
processes: First, the analysis, decision making and implementation regarding whether to buy or outsource
a product or activity, so called make-or-buy decision and in sourcing / outsourcing decisions. Secondly,
this concerns the analysis, decision making and implementation with regarding the course of action for a
specific package of products that are repurchased, representing category of commodity development
strategy. Within this context organizing, initiating, managing and monitoring of activities as described in
the purchasing and supply management definition Paragraph 3.2 can be viewed as a strategic long-term
activity. A purchasing and supplier management strategy is the result of the analysis and decision making
for these two main processes and provides long-term direction of the organization within it.

These two main processes are also part of a practical widely used reference model for strategic sourcing
and supplier management processes of the so-called purchasing excellence model from Monczka,
Michigan State University (Figure 1)2. This model is also used by the Dutch Association for Purchasing
Management (NEVI) as a comprehensive benchmarking and improvement project, the Purchasing
Excellence Program (NEVI, 2002). This Michigan State University (MSU) model allows to possibility to
benchmark an organization to others and to the best-in-class. The MSU- model includes eight key
strategic processes and six enablers. Each process includes ten steps from low to high and the higher the
score is the more mature an organization is and the closer an organization is to purchasing excellence.

For detail information about the enablers of the MSU model refer to Appendix A.

The changes in viewpoint described earlier can be seen in this model. Wynstra et al (2006) argues that
the traditional purchasing processes, Process lll, Establish and leverage a World- class supply base and
process IV, Develop and manage supplier relationships of the Monczka model includes the selection of
suppliers. But when the choice of the suppliers already been determined, then there can only be tactical

purchasing and supply management processes, which then processes | and Il are defined as strategic

2 The MSU model is developed with the cooperation of several companies. Philips Electronics is one of these companies and they
are still using this MSU model extensively for benchmarking purposes.
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purchasing activities, processes and Il to VIl as tactical purchasing activities - and not strategic. The
foundation of these different viewpoints is often related to the scope of tactical and strategic activities. For

different viewpoints about the MSU model refer to Axelsson et al 2005.
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Figure 3.1: Strategic purchasing and supply management processes. This
Monzka model has been adapted by the NEVI (2002), Dutch companies towards

purchasing Excellence (1).

3.4 Introduction of Performance Measurement

Recent studies show that a well integrated Performance Measurement System has a positive influence on
the coordination and alignment of purchasing and supply management activities with corporate strategy
(Cousins & Spekman, 2003, Carter et al., 2005). A performance measurement system is a critical
element in translating supply strategy into action. In literature there are many well known phrases used to
underlie the importance of a performance measurement system. Two of them are:

“If you cannot measure it, you cannot manage it” (Garvin, 1993)

“Measurement is the first step that leads to control and eventually to improvement. 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” (Harrington, 2002)

The first companies that used performance measurement were General Motors and DuPont, which
introduced financial-based measures (Return on Investment) in order to control and plan performance

results on a high corporate level (Bourne et al. 2000). In the late 1970s and 1980s these traditional
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measures became more criticized. According to (Hayes & Abernathy 1980), Dixon et al (1990), Lynch &
Cross, (1995), these measures encouraged the short-term planning, were historical and backward

focused, and are not integrated in process of the company.

As a result of this dissatisfaction new supplier performance measurement systems were developed.
These models consisted not only of financial measures, but also non-financial measures and measures
that are more future-oriented. Examples of such a system are: The balance scorecard from Kaplan &
Norton, 1992), performance pyramid from Lynch & Cross (1995) and the performance prism Neely et al.,

2002) were all models based on the improvement of performance measurement systems.

Ghalayini and James (1996) define several advantages of performance measurement systems that use
both financial and nonfinancial indicators have compared to the traditional measurement systems.
These systems:
¢ Are based on organization strategy, unlike traditional measures which based on outdated
accounting systems.
e Are simple, accurate and easy to use, unlike traditional measures that are often difficult to use
¢ Do not have a fixed format as opposed to traditional measures ones that have a fixed format.
e Have a main purpose is to improve performance unlike traditional measures whose principal
purpose is to assess performance.
e Change over time if necessary unlike traditional measures which not change over time;
e Support continuous improvement unlike traditional measures which prevent continuous

improvement.

3.5 Definition of Supplier Performance Measurement Systems (SPMS)

In literature there are many different definitions of performance measurement systems. Hoffecker &
Goldenberg (194) defines a performance measurement system as: A system that strikes an appropriate
balance between financial and operational performance measures, translates strategic vision and
objectives into actions for individual employees, provides a set of forward-looking (predictive) performance
indicators, and links performance to recognition/reward. Bourne et al. (2003) defines a performance
measurement system as a multi-dimensional set of performance measures for the planning and

management of an organization.

Performance measurement literally means “the process of quantifying action”, where measurement is the
process of quantification and action correlates with performance. According to Kotler (1984) organizations
achieve their goals i.e. they perform, by satisfying their customers with greater efficiency and
effectiveness than their competitors. Where in this context effectiveness refers to the extent to which

customer requirements are met, while efficiency is a measure of how economically the companies
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resources are utilized when providing a given level of customer satisfaction. This definition clearly define
that there are two fundamental dimensions of performance, but also highlights the fact that there can be
internal as well as external reasons for pursuing specific courses of action. Neely et al (1986) describes
that the level of performance an organization attains is a function of the efficiency and effectiveness of
such actions.

According the authors Neely (2005) and Platts (1995) performance measurement involves the concepts of
efficiency and effectiveness. They define performance measurement as:
e Performance measurement can be defined as: the process of quantifying the efficiency and
effectiveness of action (Neely, 1994).
¢ A performance measure can be defined as: a metric used to quantify the efficiency and/or
effectiveness of an action (Neely, 1994).
e A performance measurement system can be defined as: the set of metrics used

to quantify both the efficiency and effectiveness of actions (Neely, 1994).

The definitions from Neely (1994) suggest that a performance measurement system can be viewed at the
following levels: the individual performance measures, the set of performance measures and the
relationship between the performance measurement system and the (organizational) environment within
which it operates. From a management perspective, Neely (2005) believes that measuring performance is
a necessary tool to highlight the extent to which organizational objectives were achieved and to provide
information necessary to improve various processes and activities within the organization. In my view,
performance measurement should not be considered just a way of assessing past performance but also a

way to support the organization's daily decision making.

The definition of Lardenoije et al (2004) uses an modified version of Neely (1994) definition, which covers
also the purpose for measurement, this in my opinion a better definition. Performance Measurement: The
process of quantifying the efficiency and effectiveness of action, in order to compare results against
expectations, with the intent to motivate, guide and improve decision making.

Jahns et al (2006) defines a supply performance measurement system as:

“Translating the efficiency and effectiveness of purchasing and supply management over all organizational
levels (e.g., corporate supply management, category management, buyer, supplier) in financial and non-
financial goals and metrics (e.g. cost, time, quality, innovation potential, supplier responsiveness) by
integrating indicators of past and future performance”. This last definition covers the concept of supplier
performance measurement, with the remark that performance measurement should motivate and drive

continuous improvement.

19



© DSM UNIVERSITY OF TWENTE.

3.6 Critical Success Factors (CSF’s) & Key Performance Indicators (KPI’s)

One of the most important elements of a Supplier Performance Measurement System (SPMS) are

the Critical Success Factors (CSF’s) and Key Performance Indicators (KPI).

Rockart (1979) was the first in creating the concept of CSF’s. He used ideas from Daniel (1961) and
Anthony et al. (1972) in defining CSF as: “the limited number of areas in which results, if they are
satisfactory, will ensure successful competitive performance for the organization”. Rockart (1979)
describes that that these areas of activity should be constantly and carefully managed by a
company. Leidecker (1984) defined CSF’s as: “those characteristics, conditions or variables that,
when properly sustained, maintained, or managed, can have a significant impact on the success of

a firm competing in particular industry”.

According to Rockart (1979) the following benefits exist for managers when applying the CSF
approach: The process helps managers to determine those factors, which requires management
attention. The process also forces managers to develop good measures for those factors and to
seek reports on each of the measures. The identification of CSF allows a clear definition of the
amount of information that must be collected by the organization and limits the costly collection of

more data than necessary.

Key Performance Indicators (KPI's) are derived from CSF’s. KPI's represent a particular value or
characteristic that is measured to assess whether an organization's goals are being achieved. They
reflect the critical success factors, stakeholder requirements, and the expectations of the
organization. Carefully selected KPI's to identify precisely where to take action to improve

performance.

There are many different types of KPI”s depending how they are used and what they are meant to
show:
e Strategic / operational: reflects long-term versus short term.

e Result/driver: KPI’'s can measure either the driver of activities or the result of activities.

e Lead/ Lag: Measures are predictive (future based) thus leading or from relate to historical results
and lagging.

e Qualitative / quantitative: Measures can be quantifiable (e.g. delivery on-time) or qualitative
(subjective e.g. feeling).

o Effectiveness/ efficiency: focus on productivity and achievement of individual performance

measures.
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3.7 Why measure and evaluate performance?

Before designing a SPMS and asking the question ‘What to measure’, it is important to answer the
question first ‘Why measure?’ This is because the reason for evaluation is important for the measurement
that is required. The suitable measures used for evaluation have to be connected to the purpose of
measurement in order to prevent the problem of meeting one required the expense of others (Crowther,
1996). In literature many authors describe that performance measurement is necessary because
performance measurement allows organizations to determine whether objectives have been achieved, to

assess their performance and develop future initiatives to improve their performance.

Crowther (1996) argues that there are a variety of purposes of which performance evaluation is used, all
having their own function with an organization. Some are used for instance for long-term planning, others
for operational viewpoint. The reason for measure performance can differ, some can have a long-term and

a short-term focus while others are past or future based.

Accoring to Lohman (2004) an effective performance measurement process requires consideration of two
key issues: performance measurement system and performance indicators. The following describes the
functions of a performance measurement system:
e To monitor: measuring actual performance.
e To control: identify and attempt to reduce the difference between the planned and actual
performance.
e To Improve: identifying opportunities for improving the current situation.
e To coordinate: providing information for decision making and facilitating internal and external
communication.

e To motivate: encourage continuous improvement of workplace behavior.

Barbuio (2005) describes the following performance measurement indicators functions:

e To reinforce a performance driven culture, whereby performance and its improvement
are seen as a core part of its principles of operation.

e To improve the quality of management decision making by providing the best information so that
resources are effectively and efficiently utilized.

e To identify whether the organizational strategy and milestones are on track so that stakeholders
can be confident that management are working towards their objectives.

e Help to communicate and align strategy across the organization to ensure that all involved
achieve the same strategic goals.

e Provide transparency and accountability at both management and stakeholder.

e Assist in meeting compliance requirements set by government or regulators (e.g. quality norms).
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e Support a focus on continuous improvement which can be facilitated by trackingthe progress of
KPIs overtime and between both internal and external benchmarks

Crowther (1996) argues that these functions can exist in isolation from each other, the purpose of control
does not necessary reflect that accountability or strategy formulation or vice versa and that. Measures
must be appropriate for the purpose they are designed for. Crowther (1996) stated that measurement is a
relative rather than absolute process and its comparison provides the meaning of measurement. Crowther
(1996) also argues that it is often the case that companies first use objective measurement to describe
performance and then evaluate performance through subjective value methods. In order to compare one
unit against the other a quantitative approach it is necessary, this can also be the case for performance

aspects that are qualitative by nature.

3.8 The design of a SPMS

3.8.1 Characteristics of a “good” SPMS

In literature it is well described that a SPMS cannot be developed without management support,

leadership, resources, and commitment from corporate management.

There are many different guidelines available for designing a SPMS and identifying the
“right” set of performance indicators. Globerson (1985) and Maskell (1989) suggest the following:
e The purpose of each indicator must be clear (easy to understand).
e Indicators should be related directly to the organisation’s business strategy.
e Be simple and easy to use.
e Change as circumstances change, be variable. Measure is unlikely to be suitable throughout an
organisation).
e Provide fast feedback.

¢ Indicators should be designed to stimulate continuous improvement, rather than simply monitor.

The KPI’s should also follow the SMART criteria:
e Specific: provide enough detail so that it can effectively be translated.
e Measurable: should have defined measures and standards.
e Aggressive: Catch the aspirations of the people, and get the most out of them.
e Realistic: While the objective should be aggressive it should not be unrealistic.

e Timely: Objective should have the time frames for achievement and if possible.

Neely (1996) describes that a set of performance measures, performance measurement system, can be

examined three different levels. These different levels highlight the complexity of designing a SPMS,
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which not only includes the selection and definition of an appropriate and practical set of measures, but
also their integration both with one another and the wider environment.

Using Neely’s (1996) framework for a performance measurement system together with the results of
Globerson (1985) and Maskell (1989) the following summary of the characteristics of a “good”

performance measurement system can be developed (Table 3.1).

Characteristics of a “good” Performance Measurement System:

Individual measures characteristics:

1. Must be objective
Be incapable of mall usage
Dynamic over time
Must be clear (easy to understand)
Should provide fast feedback
Can vary between locations.

N o a s 0N

Simple to use
8. The purpose of each performance criterion must be clear
Performance measurement system characteristics:
9. Must be linked with corporate strategy and objectives
10. Stimulate continuous improvement rather than simply monitor.
11. Comprises a balanced mixture of qualitative and quantitative criteria.
12. Requires accurate and available data.
Performance measurement system & the environment characteristics:

13. The performance measurement system should match the existing

reward system

Table 3.1: The characteristics of a good” SPMS

3.8.2 What to measure?

An important element of designing a SPMS system is specifying the measures of performance.

Neely et al (1997) developed a framework), the performance measure record sheet (Table 3.2), which
specifies the design questions to be answered to achieve a “good” performance measure. This applies for
each performance measure used in the design for a new SPMS. The framework allows structured

approach in collecting “working” performance measures within the design system.

The framework consists of ten elements title, purpose, relates to, target, formula, frequency, who
measures, source of data, who acts on the data, what do they do, notes and comments.
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Performance measure record sheet:

Title

Purpose
Relates to
Target

Formula.
Frequency

Who measures?

Source of data

© ©® N o u & O DN P

Who acts on the data
10. What do they do?
11. Notes and comments

Table 3.2: Performance measure record sheet (Neely et al, 1997)

3.8.3 Most often used supplier selection and assessment performance criteria

Kannan (2002) describes that three dimensions underlie supplier management: effective supplier
selection, innovative supplier development strategies, and a meaningful supplier performance assessment
approach. The supplier selection is important because it includes the performance criteria on which the
supplier later is evaluated. Therefore, an effective selection process with the use of the right performance
criteria can reduce or prevent problems in the evaluation phase. Supplier development strategies are
required to have a drive for continuous improvement of suppliers. An efficient supplier assessment is

necessary for the evaluation process and continuous improvement of the capabilities of the suppliers.

Kannan (2002) performed an elaborated research study amongst 4,500 companies (mostly
manufacturers) on the impact that supplier selection and assessment have on a company business
performance. Table 3.3 shows the most often used CSF’s and KPI’s sued for supplier assessment.

The research study came up with some remarkable findings. First, his research concludes that soft targets
like “commitment to a buyer” have a greater impact on performance than hard quantifiable criteria. This is
supported by Ellram (1990), who states that especially in the supplier-buyer strategic relationships soft
factors are increasingly important within the selection process. Another remarkable finding was that the
willingness of the supplier to share information and to cooperate has a significant impact on performance,

but is yet considered to be less important.

Kannan (2002) suggests that the focus in the supplier selection process is shifting from the traditional hard
and quantifiably performance aspects towards the softer and more qualitative aspects in the supplier-

buyer relationship.
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Characteristics of a “good” Performance Measurement System:

Delivery and e Service level
Service Quality e On-time delivery
e Correct quantity

e Quality

Responsiveness ¢ Willingness to change products, services to
meet your changing needs

e Quick response time in case of emergency,
problem, or special request.

o Willingness to participate in new product
development,

o The flexibility to respond to unexpected

demand changes

Information o Use of electronic data interchange (EDI)

Sharing ¢ Willingness to share sensitive information

Table 3.3: The most often used CSF’s and KPI’s for supplier assessment.

While companies differ in the specific approaches used to manage suppliers, certain trends can be
observed. According to (Elram, 1990) quantifiable or “hard” criteria such as price, delivery, quality, and
service are routinely used for supplier selection and assessment. Hahn et al. (1990) describe that “Soft,”
difficult-to-quantify factors such as management compatibility and strategic direction of the supplier have
also been shown to be important, particularly in the context of strategic buyer-supplier partnership.

This supports Elram (1990) research.

3.8.4 Supplier Performance Management (SPM) Process - Continuous improvement cycle

According to Gordon (2008) Supplier performance measurement is a process, not an event. It requires

support from stakeholders besides procurement, as supplier performance impacts many functions.

A SPM process should include key internal stakeholders who interact with suppliers as well as the

suppliers themselves. A SPM program should:

= align with objectives of the company.
= planned and designed with those corporate goals in mind.
= measure and monitor progress against a plan based on metrics.

= Undergo scheduled reviews and improvement processes.
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Figure 3.2 gives an overview of the continuous improvement circle of a Supplier performance

management (SPM) process.

Establish SPM
strategy & plan

Review & —
recalibrate p
performance
criteria
Set
improvement Select _
goals & plans evaluation tools
& process
Measure & Collect
share results performance

data
Figure 3.2: Elements of the SPM process
3.9 Common problems with SPMS

Brown (1996) and Monczka et al. (2005) describe the following common problems with SPMS:

e Too much data and wrong data: When there is too much data, users can focus on data that is less
critical for a company. Users can also pursue the wrong data and may instead of improving the
performance create a conflict with other measures.

e Driving the wrong performance: When a measure criterion is the amount of purchase orders,
suppliers will use this in their favor, by splitting orders which make their performance look better.
This is not the intention of the performance measure.

e Lack of detail: When a company measure has to little data the data can become meaningless and
a company cannot use the data for decision making purposes.

e Measures are short term focused: Often smaller and medium size companies are using
performance measures that are short-term focused such as financial or operating data. Using only
short-term measures will result in short-term focus throughout the supply chain which can have

negative impact on the company performance.

3.10 Evaluation approaches
There are different methods described in literature that are used to evaluate suppliers. The most

commonly used methods can be classified into the following four categories.

e The Subjective: For this method a supplier evaluation card is used. The evaluation card contains

several aspects that are used to evaluate the supplier on a periodic basis. The purchaser scores
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these aspects and presents the results to the supplier. The benefit of this method is that it is
simple to use, not labour intensive and this method often leads to the improvement of the

relationship with the supplier. The drawback of this method is that it is only subjective.

e Weighing Point System: This method gives one final total score to a supplier. Supplier rating is a
weighing point system and uses only quantitative data (Scorecards) from the supplier. Qualitative
aspects are not included in a weighing point system. The method is based on giving scores to
several decision criteria such as e.g. supply risk, price, and quality assurance. By assigning a
weighing factor to each of the criteria, and multiplying each score with its respective weighing
factor a final total score is calculated. The benefit of this method is that the results can be
compared to a norm or to other suppliers. It also allows the purchaser to present a (potential)
shortcoming to a supplier. The drawback is that the method does not say anything about the

cause of the shortcoming (low scores) and it highly relies on the accuracy of the data that is used.

e Historical Overview: This method uses historical data that is gathered from the most important
suppliers. This method combines the results from the subjective method and the weighing point
system. The historical data is stored in a database and can be updated when needed. The benefit
of this method is that it gives more information about the supplier by using quantitative as well as

qualitative aspects.

e Site Visits & Audits: A site visit is a formal way to deploy a survey at the supplier. This method is
suited for products or services that are critical or strategic to the business of the company. Site-
visits can be short or can take several hours depending on the review of specific issues or
problems. There can also be a total business review performed by cross-functional teams that
take several days. An audit is typically quality- oriented and performs a detailed review of the
operation of the supplier. An auditor uses standards or specifications to which the supplier is
measured. An audit team verifies on-site the business requirements through e.g.: inspection,
interviews, documentation, records, and samples. The supplier plant survey goes even a step
further by performing a full business audit for strategic suppliers before there is even a contract
with the supplier. The last method is typically a proactive method that differs from the reactive
methods described in this paragraph. The drawback of a site-visit and an audit is that they are

very labor intensive.
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3.11 The use of Information Technology (IT) for supplier evaluation

Gordon (2008) describes that technology can enable and scale performance measurement. It allows a
broader, more comprehensive evaluation process that is normally not possible through more manual,

resource- intensive means.

The major ERP suppliers such as Orcale and SAP have supplier performance management capabilities,
which are most often included in their SRM- modules. These modules often include functions, which are
most often included in application suites of major enterprise supply management suppliers such as
Emptoris or Ariba. The following functions are often integrated in these application suites: strategic
sourcing, operational procurement, contract management, supplier performance management, spend

analysis and E-procurement.

Gordon (2008) argues that when a performance measurement system is well deployed the pay-back
period (Return of investment) can be very fast. The measurement a broader range of suppliers allows a
company to have better insight of suppliers, which eventually can avoid risk, identify improvement areas,
save time and cost, and eliminate cost drivers. This also includes the removal of poor-performing

suppliers from the supplier pool.

A key point Gordon (2008) describes about SRM solutions is that a company must have both a means of
deriving meaningful metrics and a closed-loop, sustainable performance management process (Figure

3.2) in order to benefit from these software packages.

3.12 Conclusion

In literature, there are many different opinions about the design of “good” performance measurement
system. Many authors differ in the use of individual performance measures, as well as the connection with
other measures within the system or with the environment. However, there is consensus about one theme
in literature and that is when a company can measure itself at different levels against a corporate direction
(mission and vision) than it has the opportunity to create competitive advantage. The translation of the
companies’ direction into individual performance measures (KPI's) provides a foundation for continuous
improvement. For the design of a supplier performance measurement system, companies should be
aware of common problems. Also the use of technology for supplier evaluation can enable and scale
performance measurement, but a company must have both a means of deriving meaningful metrics and a
closed-loop, sustainable performance management process in order to benefit from these software

packages.
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4. EXTERNAL ANALYSIS
This chapter answers the following sub research question (SRQ’s):
Paragraph 4.1 - 4.4 answers SRQ: 1.8. How are other petrochemical and non-petrochemical related

companies measuring their supplier performance?

Two importance questions regarding SRQ 1.8:

Paragraph 4.1 — 4.4 answers SRQ: 1.9. What kind of SPMES do they have in place?

Paragraph 4.1 — 4.4 answers SRQ: 1.10 Are they using Information Technology such as SAP for supplier

evaluation?

4.1 Royal Dutch Shell (RD)

RD is a Dutch- British multinational and belongs to the top five worldwide oil and energy companies in the
world. RD has worldwide around 108.000 employees and is situated in more than 110 countries. The
materials and services that RD buys fall into the following broad categories: Hydrocarbons, Utilities, Raw
and process chemicals and catalysts, Operations materials, Operations services, Logistics/transport
services, Marketing services, Information Technology support and Professional and administrative
services. An important category is the buying (outsourcing) of the worldwide Hauler transportation of
petrochemicals to large industrial customers and to worldwide pump stations. Haulers play a critical part in
delivering these chemical products for RD in a safe, secure and environmental friendly way. This case
study is focused on RD Rotterdam where the selection, coordination, and reviews of Haulers of bulk
chemicals for Europe and Africa take place. The land logistic planner and contract manager are
responsible for the measurement and evaluation of haulers. RD uses the following main criteria (not in
order of importance): Quality, Innovation, Value, Ethics and Health Safety & Environment (HSE)
Based on RD’s CSF'’s, hauliers are measured on the following operational KPI's that are based on the day
to day business at the plant related to truck and railroad shipments:
e Number of on-time deliveries
e SHE- compliance

o Documents to be presented by the driver

o Observance of RD Supply Location's safety regulations

o Weight limits (legal road transport)

o Pre departure labeling, documentation

o Adverse weather conditions in the vicinity of the loading plant

RD uses SAP-QM to register the late orders, quality issues that are derived from customer complaints and
documents or other safety deficiencies that are derived by vendor complaints. Safety is one the most
important aspects for RD. This means that RD invests time and resources to train hauliers to meet the
high safety standards of RD. At the plant not only the required documents and weight (limits) of the trucks

are checked, but also if the weather allows a safe loading of trucks. If one the above aspects are not
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agreed upon an improvement plan is triggered. RD rather improves current suppliers then seeks for
alternatives. Next to the operational KPI's RD uses tactical KPI’s together with the operational KPI's for

the evaluation of the supplier.

RD uses the following tactical KPI's
e Cost (efficiency):

o Average road transport payload: This is used to measure freight unit cost per delivery,
customer, etc.

o Railcar utilization rate: Measures asset efficiency. For example, Railcar standing at a
customer site for a long period of time will incurred cost by way of it not being available for
new order delivery.

o Storage tank turnover rate: This is related to inventory stock storage. Like Railcar, best to
have your tanks constantly turning.

o Additional costs in relation to contractual freight rates.

e Number of customer complaint, per cause location.

e Innovation contribution.
RD measures the weight of trucks due to safety regulation. However, RD also measure the efficiency of
hauliers by measuring average road transport, railcar utilization, cost of not using available capacity and
extra cost that are related to extra freight costs. For the evaluation customer as well as vendor complaints
are taken into account. For the evaluation of the supplier different weighing factors are used. There are
regular feedback from customers and internal Business groups to value the haulier. Every month the RD
e-mails the haulier on the operational performance and every quarter RD will have a face —to face meeting
with the haulier. The operational KPI's are checked every time a truck or train arrives. Truck drivers are
trained by the RD academy in safety health environmental way (even driving elements). Every year RD

organizes a meeting day for all hauliers working with RD and organizes the best haulier award

4.2 Philips®

“Philips is the world sixth largest supplier of semi conductors. The innovations in digital audio, video and
mobile telecommunications positions the company as a leader in consumer, multi-media and wireless
communications markets. Semiconductors have used a global supplier rating system (SRS) since 1995.
An enhanced version has been implemented since 1999. In brief the SRS monitors and rates the
performance of the preferred and strategic suppliers on the following main criteria (In order of importance):

Quality, Price, Technology Support, Logistic, Responsiveness, Commitment and Dependency.

At the end of each quarter, the person responsible for the SRS completes the reporting. Since a supplier

may be dealing with several affiliates simultaneously, several scoring reports will be generated. These

® Philips, Sun Micro Systems and DAF case study are performed by Beurskens (2002).
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reports will be consolidated into one single report taking the lowest of all assessing centres for each
criterion. The core is then communicated and reviewed with the supplier. An improvement plan is
expected from consideration for the yearly company awards. The SRS project team will review the SRS
performance system every two years. As an integral part of the continuous improvement program, Philips

expects to progressively raise the target levels, expected of the suppliers”.

4.3 Sun Micro Systems (SMS)

SMS is a leading supplier of enterprise computing products that feature network stations and servers that
store, process and distribute information. It is crucial for the company and its suppliers to build a solid
relationship with aligned strategies. They have a global performance scorecard for suppliers in place,
which is reviewed every quarter with the suppliers. The suppliers are being rated on several criteria which
are discussed per commodity group and with the supplier. Each criterion carries a separate weighing, and
scores are determined by a clear series of guidelines, which may differ by commodity group. Targets are
to be achievable, challenging and slated towards achieving goals of greater significance.
There are four main criteria that contribute to a maximum of 100 points: quality (30), lead-
time/delivery/flexibility (30), technology (25) and support (15).
Since a given supplier may ship multiple part numbers to a given site, and in addition may ship to multiple
sites, a “roll up procedure is used to calculate a global score for that supplier. The procedure works as
follows:
o Each item/ part number is given a different individual score,
o The score is then weighted by its number of units purchased (relative to total unit purchases of the
commodity from the supplier)
o The individual roll ups are summed to obtain the site commodity score for the supplier.
o Next a global roll up procedure again using a unit (or dollar) volume weighing, is applied to obtain
the global Quality score for the commodity for the supplier.
o The global scores are obtained for each of the four criteria and then are added to obtain the
performance matrix total, which is multiplied by a price index to determine the overall score.
o Finally the total cost of ownership (TCO) is calculated: TCO=((100-score)/100+1

The results are shown against the highest scores of other suppliers in that commodity area, thus

highlighting relative performance. Currently SUN’s suppliers start using it with their suppliers”.

4.4 DAF

“DAF produces trucks of a global market place. As purchased goods hold a large percentage of sales
value; monitoring and improving the supplier's performance is a core activity. The supplier Quality

Assurance (SQA) employee is responsible for ensuring and improving the suppliers’ quality performance.
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Therefore the SQA employee monitors the performance and calculates the number of complaints per
supplier (data input in production) based on delivered volumes. The outcome are rated A/B/C (A best, C
worst). The C suppliers ate contacted quarterly and improvement measures are implemented in the
organization. The number of corrective actions (following a complaint) and the number of strategic
improvement projects (following a C listing) are also monitored. The remarkable trends and outcomes and
quarterly reported to the company board. One time per year the best quality supplier is awarded on a
supplier’s day, where DAF presents current trends and developments to her suppliers.

4.5 Conclusion

The case studies show that all companies have a type of performance measurement system in place.
Some systems are more elaborated than others. SMS uses a measurement system based on TCO, while
DAF focuses more on Quality. RD uses a measurement system that focuses more on cost efficiency, in
this case specific for transportation, while Philips uses a global and broad measurement system. While the
systems are all different, one aspect is for all the same. They are all positive about the contribution of their
Supplier Performance Measurement & Evaluation System. The most often used performance criteria are
Cost (Price), Technology (Innovation), Quality, Time, Flexibility (responsiveness), Service (support).
Especially the Innovation contribution of the supplier is an important performance aspect for RD. All
described companies share the measurement results with their suppliers and promote continuous
improvement. Some companies have a reward system in place, and some give out supplier awards. All
companies use a type of supplier scorecard linked with ERP systems such as SAP. These elements

should be considered for the design of a new SPMES.
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5. INTERNAL ANALYSIS

5.1 Introduction

This chapter describes and analyzes DSM'’s current working methods and practices related to supplier
performance measurement and evaluation using a top down approach. The analysis is based on the

comparison of DSM’s current working methods and practices with those described in literature.

The organization of the rest of this chapter is as follows. First, DSM’s strategy and objectives are analyzed
to understand DSM’s corporate goals and supplier strategy. Second, DSM’s Supplier Development
Program (SDP) is analyzed, which forms the basis of DSM’s effort for continuous improvement of
suppliers. Third, DSM’s supplier performance management is analyzed with special focus on DSM’s
supplier performance measurement, and evaluation system. Next, DSM’s Enterprise Resource Planning
(ERP) landscape is analyzed to understand DSM’s possibilities to use technology for supplier evaluation.
Finally, the methods and practices of five Business Groups (BG’s) are analyzed to find optimization
aspects that can be used for the design of a new and improved Supplier Performance Management
System (SPMS) described in Chapter 6.

The following five sub research questions (SRQ) are addressed in this chapter:

Paragraph 5.2 answers SRQ 2.1: How does the current DSM strategy contribute to the continuous
improvement of suppliers?

Paragraph 5.3 answers SRQ 2.2: How does the current DSM supplier development program contribute to
the continuous improvement of suppliers?

Paragraph 5.4 answers SRQ 2.3: Which elements of DSM’s supplier performance management contribute
to the continuous improvement of suppliers?

Paragraph 5.5 answers SRQ 2.4: How can DSM’s IT-Systems contribute to supplier evaluation?
Paragraph 5.6 answers SRQ 2.5: How is the current Supplier Evaluation Tool (SET) applied within the

Supplier Performance Measurement Systems (SPMS’s) of the Business Groups (BG’s)?

5.2 Analysis of DSM’s strategy

Many authors in literature have stated that in order to have an effective performance measurement
system, a company must at least align their corporate strategy with their supply strategy, goals, and
objectives. This paragraph analyzes DSM'’s corporate mission and vision, purchasing strategy, and
objectives to understand DSM'’s strategy elements for the support and DSM’s drive for continuous

improvement of suppliers.

The following sub research question is addressed:

SRQ 2.1: How does the current DSM strategy contribute to the continuous improvement of suppliers?
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5.2.1 Corporate Strategy

Every five years DSM reviews its corporate strategy program. DSM’s current strategic direction is based
on the following Vision 2010, called Building on Strengths: “Enhance quality of our businesses through
innovative growth of our specialties portfolio, building upon our leading position in sustainability with

increased presence in emerging economies and continued implementation of operational excellence”.

DSM is shifting from a chemical based company towards a more specialty Life Science & Material
Science company in order to grow faster, improve margins and improve quality earnings. DSM focuses on
the following four emerging business areas: Personalized Nutrition, Specialty Packaging, Biomedical, and
White/Industrial Biotechnology. This is a clear example of Mintzberg (1994) strategic aspects of
perspective and positioning. Using Mintzberg’s terminology, DSM’s plan is to focus on the specialty

market segments, make acquisitions, and sell BG’s with products that don'’t fit DSM’s strategic direction.

DSM intends also to increase its presence in emerging economies. Within the strategy of DSM, innovation
plays an important role. For DSM, innovations means searching for partners with promising new
innovations and integrate these innovations with DSM’s activities, sharing mutual benefits, and returning
innovation benefits back to the society. Further, DSM wants to maintain and improve its leading positions
in sustainability. DSM intends to develop better products and to support better health, eco-footprint and
value propositions. Another strategic aspect is operational excellence that includes the standardization of

processes, process improvements, energy savings, commercialization, and effective price control.

5.2.2 Purchasing Strategy
DSM’s purchasing strategy is derived from the corporate strategy:
“Ensure that DSM purchasing creates maximum value as an integral part of the business strategy, at

minimal cost, with fully leveraging our capabilities and spend through a clearly governance structure”.

DSM'’s competitive strategy includes the input from understanding the organization’s current situation,
conducting industry analysis, and integrating Total Cost of Ownership (TCO). The business requirements,
specifications and constraints are analyzed to understand the current situation. DSM’s Industry Analysis is
based on Porter’s five force model and combines industry trends, supply market segmentation, and
competitive forces. An important aspect within DSM competitive strategy is TCO. DSM uses TCO for
price, usage, and process in order to understand, manage, and monitor cost and to reduce “waste” by

optimizing business processes.

DSM’s strategy and objectives are focused on enhancing the quality of the businesses by developing

sustainable supplier relationships, using effective and efficient purchasing techniques and by using well
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established processes. For many of these objectives, DSM must collaborate closely with suppliers, which

is further described in Paragraph 5.3.

5.2.3 Conclusion

As described in the literature review, continuous improvement initiatives such as Supplier Performance
Management (SPM) is a “long- term” process and cannot be seen as a “short- term” event. SPM should
be developed over time, well deployed, maintained, and continuously improved. The literature review
describes that companies often think that supplier evaluation and improvement aspects belong to one
function, such as procurement or quality control, whereas SPM includes many stakeholders within the
supply chain and therefore most often requires a multifunctional focus and participation. DSM’s supplier
strategy is derived from DSM'’s corporate strategy and supports above mentioned elements that are

required for effective SPM and continuous improvement of suppliers.

The summary below answers the sub research question 2.1: How does the current DSM strategy

contribute to the continuous improvement of suppliers?

DSM’s strategy elements that support continuous improvement of suppliers:

Corporate strategy supports:
e Willingness to change methods and procedures in order to continuous improve.
e Team up with partners in order to short- or long-term improve DSM businesses and share mutual
benefits.
Purchasing strategy supports:
e Sustainable and Innovative supplier relationships (long-term commitment).
e Efficient and effective purchasing: Use leverage by partnering, reward supplier cost reduction
incentives, measure, and continuously improve suppliers, Improve methods and procedures and

work towards “Operational Excellence”).

5.3 Analysis of DSM’s Supplier Development Program

From the literature review, supplier development can be formulated as: “any effort of a firm to increase

performance and/or capabilities to meet the firm’s short- and/or long-term supply needs” (Krause 1997).

Supplier development can range from a limited effort such as informal supplier evaluation and the request
for improvement, towards a more extensive effort in which a company shares in-house knowledge and

trains suppliers themselves, which is DSM’s current ambition.

This paragraph analyzes DSM’s Supplier Development Program. The following sub research question is
addressed: SRQ 2.2: How does DSM’s Supplier Development Program (SDP) contribute to the

continuous improvement of suppliers?
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5.3.1 SDP objectives
In 2006, DSM launched a Supplier Development Program (SDP). The main reason for this SDP was the

large number of suppliers that DSM had to manage (more than 50,000). Many of those suppliers delivered
their services or products without a contract or were not measured on their performance. At the same time
suppliers who were strategic to DSM’s business were often approached on purely commercial terms such
as price and cost reductions. Thus, DSM was not using the full potential of strategic suppliers and in some

cases the relationship with strategic suppliers had even deteriorated over the years.

With the launch of the SDP, DSM’s supplier development efforts shifted from a short term focus towards a
more long term focus. In the short-term, DSM intends to focus on the measurement and improvement of
operational aspects of suppliers such as cost, quality, delivery performance, and complaint handling. In
the long term, DSM intends to focus on the continuous improvement and capabilities of true strategic
suppliers by, increasing relationships and sharing in-house knowledge with the supplier. DSM’s SDP has

been rolled out over all BG’s and its goal and importance are fully acknowledged.

5.3.2 SDP elements

The first step within SDP is Supplier Performance Management (SPM), which includes the following four
elements:

I. Supplier segmentation: a tool which allows purchasing employees to classify suppliers as commercial,
preferred or strategic. Il. Supplier performance measurement: a list of essential performance criteria which
BG’s should use to measure the performance of the supplier. Ill Supplier evaluation and ranking: a
methodology and tool aimed at achieving structural improvements with suppliers. IV Non-performance and
complaint processing: a methodology to solve non-conformities and resolve customer complaints.

DSM’s SPM supports the first initial step of measuring, evaluating, ranking, and improving of new and
current suppliers and includes efficient and effective purchasing which is further described in Paragraph
5.4

The second step of SDP is to use “truly” strategic suppliers for long-term relationships and commitment.
DSM strategic suppliers are included within DSM account management. The focus of a DSM account
manager is to work together with suppliers to seek opportunities to enhance DSM businesses and share
mutual benefits with the supplier. The SDP recognizes three different long-term relationships ranging from
developing new business, joint innovation programs untill ultimately strategic alliances with key suppliers.

All elements of DSM’s SDP are schematically shown in Figure 5.1.
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Supplier Performance Management
Figure 5.1: Elements of DSM’s Supplier Development Program (SDP)

5.3.3 SDP competitive advantage

The SDP enables DSM to better utilize the capabilities of their most important suppliers. DSM is working
with a database wherein all suppliers are ranked according to their relevant importance, that is
commercial, preferred or "true” strategic suppliers. This enables BG’s to choose suppliers who can really
add value to the business. BG’s can fully utilize the capabilities of strategic suppliers, for example with
product innovation or the introduction of new technologies. DSM supports the continuous improvement
from average / good suppliers towards good / excellent suppliers. However suppliers who are not meeting
DSM’s minimal requirements are removed from DSM’s supply base. This allows BG’s to focus on key
suppliers and to measure, evaluate, and improve the approved suppliers in order to achieve a higher
security of supply. By using a standardised way of working, the SDP enables faster processes and more

transparency, and it enables new suppliers a much faster access into DSM’s supply base.

5.3.4 Conclusion

As described in the literature review, the development of “key” or critical suppliers has over the years
become more important as outsourcing of products of services increased. Most companies are now more
depended on their supplier performance, which also applies to DSM. An aspect of supplier development is
supplier rationalizations or right-sizing. When DSM identifies and removes poor performers from its supply
base it can fully focus on their “key” suppliers. The average and good suppliers can then be continuously

improved towards good and great suppliers.
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DSM’s SDP includes elements that support the continuous improvement of suppliers. First, DSM uses
supplier performance management to support the continuous improvement of suppliers in the short-term
by working together with the supplier. Next, DSM focuses on “truly” strategic suppliers on the long-term by

partnering and sharing mutual benefits.

The summary below answers research question 2.2: How does DSM’s Supplier Development Program

contribute to Supplier Performance Measurement?

DSM’s SDP-elements that support the continuous improvement of suppliers:

Corporate level supports:
e Strategic alignment between DSM and its suppliers.
Supplier performance management supports:
¢ Simplification and focus of key or critical suppliers by reducing DSM'’s large supply base.
e The measurement, ranking, and evaluation of “key” suppliers.
e A method for the continuous improvement of “key” suppliers.
Standardisation supports:
o Development of a (standardized) method for continuously improving supplier performance.
o Development of a method for (new) supplier qualification and integration within DSM.
Working together (partnering) supports:

e Cooperation between suppliers and various BG’s to increase efficiency by using leverage.

5.4 Analysis of DSM’s Supplier Performance Management

As described in the literature review, supplier performance management can be formulated as:

“The process of evaluating, measuring, and monitoring supplier performance, business processes, and
practices for the purpose of reducing costs, mitigating risk, and driving continuous improvement”
(Gorden, 2008).

DSM'’s Supplier Performance Management is an integral part of the Supplier Development Program
(SDP). This paragraph analyzes four elements that are included within DSM’s SPM: supplier
segmentation (Paragraph 5.4.1), supplier performance measurement (Paragraph 5.4.2), supplier

evaluation and ranking (Paragraph 5.4.3), and complaint handling and processing (Paragraph 5.4.4).

The following sub research question is addressed:
SRQ 2.3: What elements of DSM’s supplier performance management system contribute to the

continuous improvement of suppliers?
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5.4.1 Supplier Segmentation

As described in the literature review, supplier segmentation can be formulated as: “an important business
activity to maintain and improve the company’s strategic position within the market place” (Svensson,
2004).

In order to determine which supplier to measure, a company needs to segment its supply base. This
process divides suppliers into groups according to dependency, strategic importance, risk or cost
associating with switching to a new supplier (switching costs). Supplier segmentation enables companies
to apply the right amount of resources on the most important (key) suppliers in order to manage and

improve or develop supplier relationships.

DSM’s segmentation is part of DSM’s Industry Analysis and is based on the Kraljic approach.

Kraljic (1983) developed a 4-phase portfolio approach. The purpose of the portfolio approach is to
“minimize supply vulnerability and make the most of potential buying power". The portfolio approach
includes the following phases:

1. Classification: Determine in which segment a product group fits best.

2. Market Analysis: Determine bargaining position.

3. Strategic positioning: Identify opportunities and vulnerabilities.

4. Action plans: Develop and plan to implement.

Kraljic classifies products on the basis of two dimensions: The importance of purchasing and supply risk
(low and high). This results in a 2x2 matrix and classification into the following four categories: non-critical

products, bottleneck products, leverage products, and strategic products (Figure 5.2).

High DSM's point of view High  DSM's Supplier's point of view
Sourcing Supply Development Care
Management Management
- Attractiveness
Supply Risk Il Bottlzneck | Strategic of account ta
Products Products, supplier
Purchasing Materisl Muisance Exploitable
Management Managament
IV Man-critical Il Leverags
Products Products
Low High Low High
Strategic importance of Currentvalue ofthe
purchasing (valuefalliance) businessto thesupplier
Figure 5.2: Kraljic (1983) matrix Figure 5.3: DSM’s mirrored approach

For each of the following quadrants of the Kraljic matrix, a different strategy is applicable (Ellram, 1997)

For further details about the Kraljic matrix refer to Appendix C. Next to the Kraljic approach, DSM also
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uses the supplier mirrored approach, which focuses on the bargaining position as in the supplier’s point of

view based on the following four key elements: development, core, exploitable, and nuisance (Figure 5.3).

DSM segments suppliers into key suppliers (strategic and preferred) and commercial suppliers:

e Strategic suppliers are located in the strategic quadrant of the Kraljic matrix. With these suppliers,
DSM wants to develop joint cost reduction programs, new business development or joint
Innovation programs, and develop long-term relationships (or partnerships). Total Cost of
Ownership (TCO) is an important aspect in this segment.

e Preferred suppliers are positioned in the leverage quadrant of the Kraljic matrix. Leverage
products are also important for DSM. Suppliers in this quadrant are part of DSM’s key suppliers
list. For these types of suppliers often special framework contracts are developed.

e Commercial suppliers are located in the non-critical quadrant. These suppliers are not of strategic
importance for DSM and therefore not further evaluated. Price is the most important selection

criteria within this group.

For bottleneck suppliers that have low strategic importance and high supply risk, DSM searches
worldwide for suppliers in order to lower supplier dependency and move towards the non-critical quadrant.
The reason for this is that DSM pursuits the Just in Time (JIT) principle. This means DSM want to avoid

unnecessary safety stock and associated costs by always searching for enough capable suppliers.

However, suppliers can be segmented in more than one group, this depends on the purchaser performing
the segmentation. An example: strategic suppliers from a more corporate perspective, such as DSM
Sourcing (DS) can be preferred suppliers from a Business Group (BG) perspective.

This is remarkable, because for each segmentation group, purchasers should use a different strategy.
For instance, the price criterion is important for commercial suppliers, but TCO is more important for

strategic suppliers. This is the same for developing innovative and sustainable relationships.

DSM uses an Excel tool to segment suppliers. Purchasers fill in an Excel file by giving grades to questions
related to the amount of “added value” of suppliers. Segmentation questions are based on the following
three different areas:
e Uniqueness of products services, business risks of products, joint development/ joint innovation,
and the amount of patents in place.
e Critical to DSM business: Business risk of products, Joint development/ joint innovation, and the
amount of patents in place Potential S
e Strategic Alliance: The competitive position vs. DSM, alignment with the DSM corporate strategy,

financial stability, and supplier regards DSM as a strategic customer.
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Each of the following criteria are ranked on a scale from 1-5, where 1 is a low score and 5 is high score.
For each criterion the total score will be obtained summing up all scores (which are multiplied by a
weighing factor). The minimum score is 39 and the maximum score is 196. The suppliers are segmented
in the following three categories:

Range: 150 — 196 = Strategic supplier.

Range: 125 — 149 = Preferred supplier.

Range: 39 — 124 = Commercial supplier.

5.4.2 Supplier Performance Measurement

“You can't manage what you don't measure”, is a well known management expression. Supplier
performance measurement is one the most important elements within DSM’s supplier performance

management.

DSM strategic purchasing processes include the analysis of spend & need, market analysis and strategy
development. The tactical processes include the selection of suppliers and negotiations & implementation
of the contract. The operational processes include the purchase requisitions, release procedure, source

determination, purchase order processing, good receipt and invoice verification.

Using the standard purchasing process of Van Weele (2008) to visualize DSM’s measurement and
evaluation tool (SET), DSM’s supplier performance measurement can be used as the input for the
evaluation and ranking of suppliers. The outcome of supplier evaluation can then be used for the re-

specification, re-contracting and focus on the continuous improvement of key suppliers (Figure 5.4).
DSN's Purchasing Peformance Management

. Segmentaton (Stretegic Performance Measures)
»  Account Mansgement

Customer 1.Specify 2.Select 3.Contract 4 Order 5.Monitor ;:«ﬁ“—lr-ﬂéﬁ Supplier
waluaton

DSNh's Supply Base

Supplier Perfomance Supplier Performance
Ewvslusation & Ranking Measuremeant
] SupplierQuslficetion " Orperational & Tacticsal
] Supplier Improvemsant FPearformance Measures

Figure 5.4: DSM’s Supplier Evaluation Tool (SET) within the Purchasing process.

The evaluation can also be used to reduce DSM’s supply base removing those suppliers that are not

meeting DSM’s minimal criteria requirements. Supplier account managers are responsible for the process
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of developing new business, joint innovation programs, and ultimately strategic alliances with “truly”

strategic suppliers.

The Business Groups (BG’s) are responsible for the measurement and evaluation of suppliers. Within
DSM, every BG has their measurement system in place, currently there is no standardisation. DSM
Sourcing (DS) supports BG’s when support is requested and DS evaluates (not measures) suppliers
themselves when multi-source suppliers need to be evaluated. This means evaluating suppliers that
deliver goods or services to more than one BG. In such a case, the required BG sends their supplier
measurement results to DS for further evaluation. As described in the introduction, DSM purchases a wide
range of different chemicals and uses different transportation methods (trucks, train, barges, and pipeline).
According to DSM, a standardised overall measurement approach for all materials and products is too

complex and should not be implemented.

Instead, DSM developed a Supplier Evaluation Tool (SET). The SET allows BG’s to qualify new suppliers
and develop improvement plans for preferred and strategic (“key”) suppliers using a standardized
approach. The SET allows BG’s to evaluate suppliers using at least the minimal, most important
performance criteria. The SET is mandatory for all BG’s and is currently being rolled out throughout the

organization.

The SET is divided in four Critical Success Factors (CSF’s) as further visualised in Table 5.1.
. Security of supplier
Il. Business commitment
Il Quality assurance

V. Sustainability

The SET includes four main CSF’s and fifteen related sub CSF’s. Only examples KPI's are given with the
SET. BG’s are responsible for developing their relevant set of KPI's and performance measurement
system. The SET includes CSF’s that are more operational related (1,11,14), tactical related
(2,3,5,6,8,10,12) and strategic related (4,7,13,15). The operational related CSF’s and derived KPI's are
used to measure the day-to-day operations at the plant such as delivery on time, quality, quantity, and
plant safety aspects. Tactical and strategic KPI's are not measured everyday but include aspects that are
included in DSM’s strategy. All the CSF’s are used for the evaluation of suppliers. For “key” suppliers this

evaluation occurs at least once every year and for commercial suppliers once every two or three years.

The SET does not prescribe in what way BG’s have to measure the performance of their suppliers. The
scoring process starts with the collection of data needed to score the various KPI's. DSM Sourcing
encourages BG’s to use quantifiable data to determine scores, including non-conformity reports or

questionnaires, where possible. However, some KPI’s are more qualitative and should be scored by
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purchasers with the most knowledge about the specific aspect of the supplier's (or DSM's) performance.
Scores are filled in by purchasers on the individual CSF worksheets and comments can be added below
each KPI when required. When the scoring process is finished, the worksheets are uploaded on DSM'’s

intranet.

DSM’s CSF’s & sub CSF’s Source of data used:

I. Security of Supply:
1. Delivery (on- time, undamaged and complete) [Non—Conformity observations]
2. Supply assurance [Non—Conformity observations]
3. Flexibility [Non—Conformity observations]

Il. Business Commitment:

4. Strategic alignment

5. Resource allocation
6. Continuous improvement
7. Innovation
8. Market information
lll. Quality assurance:
9. Specifications/functional scope [Non—Conformity observations]
10. payment performance (Invoice accuracy) [Non—Conformity observations]
11. Documentation availability [Non—Conformity observations]
12. Complaint management [Observations]
IV. Sustainability:
13. Program/ Compliance to policy [Non—Conformity observations/ Risk-items,
showstopper]
14. Proven performance on SHE [Non—Conformity observations]

15. Initiatives to reduce carbon footprint

Table 5.1: DSM’s Supplier Evaluation Tool (SET).

The SET is developed to act as a 2-way (360 degree) evaluation process where DSM and the supplier
evaluate each other. Currently the SET only acts as a 1-way evaluation process where DSM evaluated
the supplier, which the results are shared with the supplier for improvement purposes.

In addition, some BG’s send questionnaires to suppliers requesting to score DSM on service quality level.

The literature review in Chapter 3 concludes that a “good” performance measurement system typically

comprises the following characteristics (Table 5.2). This framework is used to analyze DSM’s SET. For the

analysis, a 5-point scale is used: ++, +, 0, —, — —. Where:
++ indicates full compliance with literature.

+ indicates above average compliance

0 average compliance (minimal acceptance level)

- Indicates below average compliance

zero compliance

43



© DSM UNIVERSITY OF TWENTE.

A brief description is given for each of the thirteen characteristics.

Characteristics of a “good” Performance Measurement System: DSM’s SET

Individual measures characteristics:

1. Must be objective =
Be incapable of mall usage =
Dynamic over time +
Must be clear (easy to understand) -
Should provide fast feedback 0

Can vary between locations. -

N o g s 0D

Simple to use 0
8. The purpose of each performance criterion must be clear =

Performance measurement system characteristics:
9. Must be linked with corporate strategy and objectives -
10. Stimulate continuous improvement rather than simply monitor. +
11. Comprises a balanced mixture of qualitative and quantitative criteria.
12. Requires accurate and available data.

Performance measurement system & the environment characteristics:
13. The performance measurement system should match the existing -

reward system

Table 5.2: DSM’s Supplier Evaluation Tool (SET) compared to characteristics of a’good” PMS.

1. The objectivity is not high because most of the tactical and strategic measurements are based on
subjective evaluation of the purchaser. These subjective evaluations are often performed directly and
often in hast and therefore lack of objectivity. Only the operational KPI's are based on objective
gquantitative data.

2. SET can be mall used. The purchaser who is responsible for filling in the performance worksheet is
also responsible for supplying the data. Most of the data is not easy accessible from SAP and cannot
easily be checked. The use of automated or computerized systems can make SET less susceptible to
data mall usage. The BG’s currently are using different SAP versions and fully rely on On-Time In-Full
(OTIF) — system based on Microsoft Excel.

3. The measures are dynamic over time. Since the introduction of the SET in 2006, there were several
modifications made. Every year, SET is reviewed and modified accordingly.

4. Measurements are not always easy to understand. An outcome of the interviews performed was that
purchasers from various BG’s found certain measures, such as “Carbon Footprint” or "Innovation” not
clear and well defined within SET.

5. SET itself provides fast feedback with graphs. However the analysis for multiple BG’s and written

comments can take a lot of time (it is not automated).
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6. SET should recognize that measures vary between locations. One measure is not suitable for all
departments or sites. An example is the use for product quality. The quality of oil flowing through the
pipeline is at a standard quality (never checked), while oil delivered by train is not of standard quality
and is always checked.

7. Simple to use: The KPI's are in general easy to use.

8. The purposes of the measures are not always clear. There is no clear distinction between the different
types of KPI's (operational, tactical, and strategic) within SET and employees who use operational
performance measures are not always familiar with the purpose of tactical and strategic KPI's and vice
versa.

9. DSM’s CSF’s and related KPI's are not fully linked to DSM’s strategies and objectives. It is remarkable
that the criterion “Cost” is currently not incorporated within DSM'’s Supplier Evaluation Tool (SET),
while Total Cost of Ownership (TCO) is incorporated within DSM’s strategy and objectives.

10.The measures should be designed in such a way that they stimulate continuous improvement rather
than simply monitor. This aspect is implemented and SET uses an automatic ranking mechanism, in
order to determine whether or not an improvement plan is required.

11.The qualitative and quantitative measures are not balanced out.

12.BG’s most often use subjective information for supplier evaluation. BG’s do not fully rely on all the
quantitative data that is required for most operational and tactical KPI's. Some of the measures are not
easy to retrieve such as invoice accuracy which is measured by employees from the BG administrative
office and this data is not easy accessible for purchasers. Other measures are not easy accessible
from DSM’s ERP- System SAP.

13. DSM does not have a supplier reward system in place, while the performance measurement system is

extensive.

5.4.3 Supplier Performance Evaluation & Ranking

According to the literature review, the evaluation and ranking of suppliers is required to determine the

score and service level of the supplier for improvement purposes.

DSM'’s performance ranking is performed in supplier teams, and the results are discussed with the
suppliers. Suppliers are ranked into four groups as specified in Table 5.1 Improvement points and
improvement programs are agreed upon formally with the supplier and progress is tracked and reported

upon on a quarterly basis.

For each of the four CSF’s and fifteen related KPI's, a specific scoring criterion is used. Scores can range
between 1 - 5 for every KPI, with 1 being the lowest score and 5 being the highest score. Purchasers have

to enter the scores on individual CSF worksheets, which will then automatically calculate the end score of
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the supplier. There is the possibility to enter comments below each KPI if required, which can later be

used for supplier improvement purposes.

The total score will be obtained by summing up all the scores (which are multiplied with a weighing factor).
The minimum score is 0 and the maximum score is 5, as visualized in Figure 5.5.

e Supplier ranking A, range: 3.7 - 5.0.

e Supplier ranking B, range: 2.8 - 3.7.

e Supplier ranking C, range: 2.0 - 2.8.

e Supplier ranking D, range: 0.0 - 2.0.

Strategic suppliers must score at least an A, whereas preferred suppliers should score at least a B and
commercial suppliers a C. In all cases where the supplier does not meet the required minimum score, an
improvement plan has to be developed. If a supplier is appraised at a D level, this supplier will be replaced
as soon as is commercially feasible. Within sustainability, program/ compliance to policy (ref. 5.2 KPI 13)
acts as a “show stopper”, because when not signed, it will lead to immediate disqualification (and

replacement) of the supplier.

CSF WEIGHT |SCORE
BUSINESS COMMITMENT =57% 5,00
SECURITY OF SUPPLY " % 5,00
SUSTAINABILITY % 5,00
QUALITY %] 5,00
TOTAL OVERALL 100% 5,00

SUPPLIER SCORES Supplier Ranking A

BUSINESS
COMMITMENT

Improvement program No improvement program needed

QUALITY. SECURITY OF SUSLY

SUSTANABILITY

Figure 5.5: Results of SET with graphic representation and follow-up.

DSM does not have a standard method to improve suppliers, but the improvement plans of most BG’s
most often includes the following four key elements:

e  Description of the problem(s).
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e  Corrective actions points that have to be taken by the supplier.
e  Timeframe for the supplier to improve deficiencies.

e Re-evaluation of the agreed action points.

5.4.4 Non-performance & Complaint Processing

According to the literature review, a Complaints Management System (CMS) can help in several areas,

such as identifying general improvements areas and enabling KPl measurement.

Within DSM, Complaints Management (CM) differs between BG’s. DSM recognizes the following three
types of complaints: supplier complaints, customer complaints, and material complaints. Only customer
complaint handling is described by DSM’s standardisation process (SAP/Apollo). Apollo is a DSM-wide
business process initiative developed by and for the BG’s to build, secure, implement, and enhance
standard business processes with the use of standard software SAP. The supplier complaint process is
not standardised because of the specific rules that are created by the BG’s to trigger a complaint. The
BG'’s also differ in the way complaints are registered. Some BG’s use SAP for managing complaints,

while other BG’s use a spreadsheet or other documents.

5.4.5 Conclusion

Supplier performance management is an important aspect of DSM’s Supplier Development Program
(SDP). With a special Supplier Evaluation Tool (SET) DSM can regularly evaluate and rank “key”
(preferred and strategic) suppliers on “Business Commitment”, “Security of Supply”, “Quality” and

“Sustainability” aspects.

DSM'’s Supplier Performance Management (SPM) is designed to be: Mandatory for all key suppliers,
stimulate a two-way dialogue between DSM and the supplier, includes operational performance data from
ERP-systems and should be connected with the non-performance management systems as they exist in
the BG’s. Currently, the SET has been rolled out throughout DSM. It acts as a 1-way evaluation process,
where DSM evaluates the supplier. In addition, some BG’s send questionnaires to suppliers requesting to
score DSM on service quality level. Currently, BG’s fully rely on traditional OTIF — techniques (Non-SAP),
which include the required set of evaluation criteria from SET. Currently, there is no standardized

Complaint Management System (CMS) in place.

The summary below answers SRQ 2.3: What elements of DSM’s supplier performance management

system contribute to the continuous improvement of suppliers?
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DSM’s Supplier performance management support the continuous improvement of suppliers:

Segmentation supports:
e Simplification and focus of key or critical suppliers.
Supplier performance measurement supports:
¢ Understanding the supplier's performance with the ability to set goals.
Evaluation and ranking supports:
o Development of a standardized method for continuously improving the supplier performance.
o Development of a method for (new) supplier qualification and integration within DSM.
Complaint management supports:

e A method to solve supplier and customer complaints.

5.5 Using Technology for Supplier Evaluation

It is important to understand DSM’s IT-Systems related to supplier evaluation, in order to include these
elements within the new SPMS. Enterprise Resource Planning (ERP) software like SAP provides software
that can automatically analyze, rank and compare suppliers on their performance. Next to other software,
DSM uses a modified version of SAP (called SAP/ Apollo), which includes several add-on modules and

other software packages that can be used for supplier evaluation.

This paragraph focuses on DSM’s IT-Systems related to supplier evaluation and in specifically on the
following add-on modules and other SAP software. DSM can use different software elements to collect,

track, analyze, and give insight into the supplier performance.

The following research question will be addressed:
SRQ 2.4: How can DSM'’s IT-Systems contribute to supplier evaluation?

5.5.1 DSM'’s Apollo organization

The DSM organization includes BG’s which before were stand-alone companies with their own methods,
procedures and IT-Systems in place. Therefore, DSM created an organisation within business support
called Apollo in order to standardize and align business processes in combination with the functionalities

of SAP software between BG's.

The Apollo organization is responsible for the design and implementation of DSM-wide best practice
standard business processes across BG’s and supports the BG’s in four main areas: business steering
and organization, processes, organization, and IT-Systems as visualized in Table 5.3. The Apollo program

started in 2005 and has been rolled out throughout the organization. DSM'’s business processes are
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continuous updated and improved since. The research study focuses on DSM’s implemented SAP (R/3)
architecture, SAP-SRM, and SAP-BW, as visualized in Table 5.3

IT-
research

DSM’s Apollo umbrella for Business Groups

Business steering & Processes Organization _-1AT- systems
organization / .
e Enterprise ¢ PTO/OTC e Authorizations | & SAP-R/3 \
models \ ]
e Principals e Planning e Roles functions “e SAP-SRM /
o Reseller e Sourcing e Training o~ _SAP-BW .-’
e Toller e Maintenance e Support e SAP-MDM
e Agents e Service e Procedures e SAP-BSC
Management
e Shared Service e Finance e Bwise
centres
e Fiscal/Legal e Emptoris

Table 5.3: Apollo’s umbrella and IT- research focus.

5.5.2 DSM’sIT-Landscape

The current DSM software deviates from the standard SAP software and can include company specific

elements. SAP uses a concept of modules that can be individually purchased and are build upon a central

SAP component.

Currently, BG’s have the freedom to use SAP for supplier evaluation, but it is not obligated. Most BG’s

fully rely on the more traditional non-SAP techniques, such as On-time in Full (OTIF), which is based on

Microsoft Excel. BG’s can use different ERP-modules and software for the gathering of information data,

referred to as Business Intelligence (BI), as visualized in Figure 5.6.

The following IT-Systems and modules are related to supplier evaluation: Material Management (MM),

Quality Management (QM), Supplier Relationship Management (SRM), and Business Warehouse (BW).
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Business Intelligence
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R Data Warehouse (DW)
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P 5> Business Warehouse (BW)
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-Summary Dats consolidstes, clesns and stores
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Figure 5.6: DSM'’s IT-landscape related to supplier evaluation.

It is important that SAP-modules and software are standardised by Apollo in order to have the ability to
exchange information data between BG'’s for supplier evaluation. Appendix F describes which elements

are supported by Apollo and can be used for the design of a new and improved SPMS.

Summary

e DSM is using a modified version of SAP, called SAP/ Apollo.
e Only Apollo supported modules and software can be used for supplier evaluation, because only

then information data can be exchanged between BG’s and procedures are in place.

5.5.3 Conclusion

DSM can use a wide range of SAP — modules and other software for supplier evaluation. However, not all
the elements within the software are (yet) supported by Apollo and can be used for supplier evaluation.
The operational related performance criteria: “Delivery”, “Quantity”, and “Quality” can be measured in
SAP-MM. (the criterion “Quality” is classed similar to “Goods receipt”’). The functionalities of SAP-QM and

SAP-SRM are (still) limited.

Following an overview of standard SAP performance criteria, which are either supported by Apollo in SAP

(indicated with + ) or not (yet) supported by Apollo in SAP (indicated with -).
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SAP-MM (R/3) SAP-QM (R/3) SAP-SRM
Apollo supports: Apollo supports: Apollo supports:
v Price Level - Quality in procurement v' Shopping cart
v’ Price History - Quality planning v Approval
v' Goods receipt - Quality inspection - Purchase order
- Quality audit - Quality certification - Goods receipt
- Complaints/Rejection v Quality notification (Confirmation).
Level (Only customer complaints are - Invoice confirmation:

v' On-time delivery SRR AT

v Quantity reliability
- Confirmation data
- Compliance to shipping

instructions

5.6 Analysis of DSM’s measurement practices

For the analysis of the BG’s DEE, DEP, DEX, DFI, and DR, eighteen semi structured interviews were
performed. This paragraph describes how the current Supplier Evaluation Tool (SET) is applied within the
Supplier Performance Measurement Systems (SPMS’s) of the BG’s. First, the SET is compared to the IT-
Systems that are in place at the BG’s. Second, the best evaluation method and “best practices” are

indentified, which can be used as input for the new and improved SPMS design described in Chapter 6.

The following research question is addressed:
SRQ 2.5: How is the current Supplier Evaluation Tool (SET) applied within the Supplier Performance
Measurement Systems (SPMS’s) of the Business Groups (BG’s)?

5.6.1 DSM’s BG’s measurement practices

Many of the (new) BG’s are acquired from other companies and still have their own culture, working
methods, and procedures in place. However, the BG’s should use the selected supplier evaluation criteria

that are included within DSM’s SET, as basis for supplier evaluation.

The outcome of the interviews can be summarized as follows:

The BG’s have an On-Time In-Full (OTIF), or OTIF-like based PMS in place. The BG's most often use
Microsoft Excel to measure and analyze the performance of the supplier. For products delivered by trucks,
the most often used operational performance criteria are: “Delivery on-time”, “Quantity”, “Quality”,
“Documentation”, and “Safety”. Some BG’s use other names such as “Volume” or “Time”, which are

classed similar to “Quantity” and “Delivery on-time”.
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BG’s found it difficult to use the performance criteria “Sustainability” and “Innovation” for the evaluation
process. Currently, BG’s use these criteria in a qualitative (subjective) way for the supplier evaluation.

Also, the purpose and evaluation aspects of “Sustainability” and “Innovation” are not clear.

The BG’s differ in the use of operational performance criteria. It depends on how the products are
transported (by truck, railroad, pipeline or barge). Most of the operational performance criteria are used for
products delivered by truck, railroad, and barge. There is however an exception for products transported
through pipeline. These products are always flowing through the (European) pipeline network, and have
100% reliability and standard (100%) quality. The BG’s that purchase products through pipeline do not

measure these performance criteria.

The BG'’s also differ on the quality inspection. Some BG’s check all the critical products and use samples
every time. Others rely on the Certificate of Analysis from the supplier and randomly check” inbound

deliveries, or not even check the quality until a customer complaint is triggered.

The communication differs also between BG’s. Some call their suppliers on a monthly basis or organize

supplier meetings and others do not speak until a complaint occurs and a problem has to be resolved.

Not one BG is using SAP for supplier evaluation. BG’s are free to use SAP for supplier evaluation, it is not
obligated. One of the reasons that BG’s do not use SAP is that they think that the SAP-Master Data within
the system is unreliable and cannot be used for supplier evaluation. Secondly, the BG’s stress that SAP

does not include enough possibilities to reflect BG-specific needs, as visualized in Table 5.4.

Another reason is that it is not (yet) possible to combine DSM’s IT-systems for the use of supplier
evaluation. There is no direct link and follow-up is not possible. BG’s are also limited to the performance
criteria and functionally within SAP-MM. Also sometimes SAP training is missing and BG’s do not fully

understand the advantages for using SAP for supplier evaluation.

Business Groups needs: Standard SAP R/3 functionalities:
= Security of supply =  Price
=  Competitiveness = Quality
=  SHE (Safety, Health, Environmental) =  Delivery
= Quality =  General service/support
=  Technical support =  External Service provision

Table 5.4: SAP R/3 functionality compared to the needs of the BG’s
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5.6.2 Conclusion

Currently, the BG’s have customized Supplier Performance Measurement System (SPMS) in place and
are using a different set of performance criteria for supplier evaluation. However, the BG’s should use the

selected supplier evaluation criteria that are included within DSM’s SET, as basis for supplier evaluation.

The outcome of the interviews can be summarized as follows:

Summary of results:

Key results:
e 6 out of 6 BG’s have an OTIF- based evaluation system in place.
e 0 out of 6 BG’s use SAP for supplier evaluation for several reasons.
SET related:
e The purpose and measurement aspects for the performance criteria “Sustainability”
and “Innovation” are not clear.
¢ Mostly qualitative (subjective) methods are used for supplier evaluation.
SAP related:
o The BG'’s are free to use SAP for supplier evaluation, it not obligated.
e The BG’s describe that SAP does not does not include enough possibilities to reflect
BG-specific needs (this has not been researched).

e SAP-Master Data is unreliable for several reasons.

e The knowledge and advantages of using SAP for evaluation is sometimes missing.

5.6.3 DSM'’s New Design Elements
For the design of a new and improved SPMS (Chapter 6), the results of the SET-analysis and BG-analysis
are included. The following elements will be considered:
SET related elements:
e Reducing and improving the amount of CSF’s and related KPI's in SET.
BG’s related elements:
e The most important CSF’s and related KPI's for supplier assessment should be determined.
e The purpose and measurement aspects for the performance criteria “Sustainability” and
“Innovation” should be clearer.
e The possibility of using SAP for supplier evaluation should be considered.
¢ A method should be developed to increase the reliability of SAP-Master Data.
e An analysis should be performed on how different sets of performance criteria can be shared and
combined between BG’s for supplier evaluation.

e Develop a set of “Implementation aspects” for the new and improved SPMS design”.
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6. DESIGN OF DSM’S NEW SPMES

6.1 Introduction

This Chapter describes the design of an improved Supplier Performance Management & Evaluation
System (SPMES) for DSM. An important aspect for DSM’'s SPMES design is to determine a set of Critical
Success Factors (CSF’s) and Key Performance Indicators (KPI's), also referred to as DSM'’s set of

performance criteria.

First, the most important performance criteria derived from literature (Chapter 3), from an external
company analysis (Chapter 4), from internal BG analysis and best practices (Chapter 5) are described in
Paragraph 6.2. Next, the strategic performance criteria (Paragraph 6.3), tactical performance criteria
(Paragraph 6.4) and operational performance criteria (Paragraph 6.5), are further described in more detail.
For each of the performance criteria, DSM’s possibilities of using SAP-software for supplier evaluation are
further described. The final SPMES design that includes a combined set of performance criteria linked
with DSM’s IT-Systems, the functional requirements, and a complaint management system are described

in Paragraph 6.6.

For the new SPMES, a distinction is made between supplier selection performance criteria and
assessment’ performance criteria (see also Figure 6.2). The literature review describes that certain
performance criteria require more emphasis in the selection step or evaluation step of van Weele’s
purchasing process (Figure 5.4). In literature it is argued, that the implementation of the Just- In Time
concept leads to more single sourcing, closing long-term contracts and work contracts with local suppliers.
Supplier selection is not just about the purchase price, but more the overall of the total cost, i.e. costs
including the “waste” that results from poor suppliers performance, safety stocks, quality and inspections
and production standstills. This kind of supplier relationship should be included in an agreement on Total
Cost of Ownership (TCO). This chapter focuses on the assessment performance criteria. The changes
that are required within the DSM’s selection step are further described in Paragraph 7.3. This chapter
ends with a summary of results in Paragraph 6.6, which includes a detailed overview on how the current

SPMES can be further improved and optimized.

This chapter answers the following sub research questions (SRQ’s):
Paragraph 6.2 answers SRQ 2.6: Which set of supplier assessment performance criteria are important for
DSM based on criteria from literature, external company analysis, and internal BG documents and best

practices?

* The term assessment is defined in literature as a broader term compared to supplier evaluation and comprises the collection and
analysis of information as well as the evaluation of suppliers.
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Paragraph 6.3 answers SRQ 2.7: What are the most important related KP/I’s for strategic related CSF’s
and how can these criteria be used with SAP for supplier evaluation?

Paragraph 6.4 answers SRQ 2.8: What are the most important related KPI’s for tactical related CSF’s and
how can these criteria be used with SAP for supplier evaluation?

Paragraph 6.5 answers SRQ 2.9: What are the most important related Key Performance Indicators (KPI's)
for operational related Critical Success Factors (CSF’s) and how can these criteria be used with SAP for
supplier evaluation?

Paragraph 6.6 answers SRQ 2.10: Which IT-Systems and functional requirements are important for an

effective SAP supplier evaluation, based on the decision set of performance criteria?

6.2 Developing DSM’s set of performance criteria

The new SPMES design is developed from findings from the literature review, external company analysis,
and from internal analysis of DSM’s documents and best practices. These three elements are now

described in more detail. The following research question is addressed:

SRQ 2.6: Which set of supplier assessment performance criteria are important for DSM based on criteria

from literature, external company analysis, and internal BG documents and best practices?

6.2.1 Literature derived performance criteria

Paragraph 3.8.1 describes that performance measures should be Specific, Measurable, Achievable,
Realistic, and Timed (SMART) and should at least reflect DSM’s corporate & purchasing strategy and

objectives. Therefore, elements such as “Sustainability”, “Innovation”, and “Cost”, which are important for

DSM, should be considered for the design of a new improved SPMES.

Paragraph 3.8.3 describes that the following CSF’s are most often used for supplier selection and
assessment: “Quality”, “Delivery”, “Time”, “Cost”, “Price”, “Flexibility”, “Responsiveness” and “Service”.
Most of these CSF'’s are related to each other and often synonyms are used. CFS’s such as “Quality” and
“Time” are for instance related to delivery performance, where as “Flexibility” and the willingness for the

supplier to participate are classed similar to “Responsiveness”.

Paragraph 3.8.3 also describes that a good performance management is based on: effective supplier
selection process, innovative supplier development strategies, and efficient supplier assessment
procedures. The selection step is important because it includes the performance criteria on which the
supplier later is evaluated. Therefore, an efficient selection process with the use of the right performance
criteria can reduce or prevent problems later on. An efficient supplier assessment is necessary for the

evaluation and continuous improvement of the capabilities of the suppliers.
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DSM’s supplier development strategy should eventually lead to a better overall efficiency and a lower
Total Cost of Ownership (TCO), which is visualized in Figure 6.1. Thus, a clear supplier strategy with the

right set of performance criteria should be considered for the design of a new improved SPMES.

—

—
Supplier Supplier
performance evaluation &
measurement ranking

\ v
\ o,
N V% /
A mprovementsk

of supplier's
capabilities

Figure 6.1: the continuous improvement of the supplier's
capabilities reduces TCO.

One of the key elements of a good SPMES is to have a balanced set of hard (quantifiable) and soft
(qualitative) criteria (Paragraph 3.8.1). Hard criteria such as “Price”, “Delivery”, “Quality” and “Service”
aspects are relatively easy to quantify, while soft criteria such as “Management compatibility” and

“Strategic direction” are more difficult to quantify.

A remarkable aspect of the literature review (Paragraph 3.8.3) is that companies most often use hard
criteria for the supplier selection and assessment process. However, literature studies also show that soft
criteria are just as important or even in some cases more important then hard criteria. Kannan (2002)
performed an elaborated research study amongst 4,500 companies (mostly manufacturers) on the impact
that supplier selection and assessment have on a company business performance. Kannan’s research
came up with some remarkable findings. First, his research concludes that soft targets like “commitment
to a buyer” have a greater impact on performance than hard quantifiable criteria. This is supported by
Ellram (1990), who states that especially in the supplier-buyer strategic relationships soft factors are
increasingly important within the selection process. Another remarkable finding was that the willingness of
the supplier to share information and to cooperate has a significant impact on performance, but is yet
considered to be less important. Kannan suggests that the focus in the supplier selection process is
shifting from the traditional hard and quantifiably performance aspects towards the softer and more
qualitative aspects in the supplier-buyer relationship. Thus, both hard and soft performance criteria should

be considered for the design of a new improved SPMES.

Paragraph 3.9 describes that too many performance criteria will lead to an increase in time (and cost) that
are spend for the evaluation of the supplier. Too many performance criteria will only lead to less

cooperation and support from purchasing managers. Too many means in this context the amount
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performance measures by which users loose their focus of the performance measures and measurement
system. DSM'’s current SET does not distinct between the emphasis of performance criteria in the
selection and assessment process and includes many performance criteria. Thus, the new SPMES should
include a distinction between supplier selection and supplier assessment and should emphasize the

different performance criteria used within DSM’s purchasing process.

Paragraph 3.11 describes that companies can use technology such as SAP to improve the supplier
evaluation process. An investment in these software tools have most often a quick payback period,
referred to as return of investment. By reaching more suppliers, more realistic supplier insight can help
companies to avoid risk, save time, and to identify improvement opportunities and eliminate drivers.
However, the difficulty about using technology instead of using traditional evaluation techniques such as
On-Time in Full (OTIF) methods is that it requires a link between IT-Systems, reliable data, and

” oo«

performance criteria that can be included within the IT-System. Hard criteria such a “Delivery”, “Quality” or
“Service” are easier to add in these systems than qualitative performance criteria. Thus, the advantages
and disadvantages using technology such as SAP for supplier evaluation should be considered for the

design of a new improved SPMES.

6.2.2 External company analysis performance criteria

The case study performed and the three case studies from literature (Chapter 4) conclude that the CSF’s
which are most often externally used are: “Quality”, “Time”, “Cost”, “Flexibility”, “Innovation” and “Service”.

Of which “Cost”, “Quality”, and “Innovation” were highlighted as the most important CSF’s.

Paragraph 4.3 describes that for most companies, cost reduction is more than just getting a better price.
An important aspect is also to eliminate cost drivers because price reductions may not be sustainable for
suppliers. Methods such as improving company methods and procedures, building a long-term

relationship, and sharing mutual benefits are also important to reduce cost.

Paragraph 4.2 describes that the performance criterion “Quality” is also important, because it has a direct
impact on the product or service. The criterion “Quality” is also a cost driver, because when quality is not
according to specifications it can cause rework, re-shipping, increased inventory, and customer

dissatisfaction and complaints.

Paragraph 4.1 & 4.3 describes that “Innovation” is an important performance criterion, because it enables
companies to outperform competitors. The productivity of outperforming companies grows faster when
more is invested in innovation and differentiation. Thus, the performance criteria “Cost”, “Quality” and

“Innovation” should be considered for the design of a new improved SPMES.
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6.2.3 Internal analysis performance criteria

The internal analysis (Chapter 5) concludes that the most often used CSF’s are: “Quality”, “Delivery”,
“Sustainability”, “Innovation”, “Flexibility”, “Service”, and “Information sharing”. Of which “Quality”,
“Delivery”, “Flexibility”, and “Service” were highlighted by the BG’s as the most important CSF’s, while

“Sustainability” and “Innovation” were corporate requirements.

It is remarkable that the criterion “Cost” is currently not incorporated within DSM’s Supplier Evaluation
Tool (SET) (Paragraph 5.4.2), while TCO is incorporated within DSM strategy and objectives. Thus, the

performance criteria “Cost” should be considered for the new SPMES.

“Sustainability” is also important for DSM. DSM intends to maintain and improve its leading position in
“Sustainability” (Dow Jones Sustainability World Index) by developing better products, supporting better
health, better eco-footprint, and increasing value propositions. Despite the fact that “Sustainability” is not
fully embedded in the current supplier strategy, it will be fully embedded in the vision strategy of 2015.

Thus, the criterion “Sustainability” should be considered for the new SPMES.

The CSF “Information sharing” is also important for DSM. This element is reflected in the Supplier
Development Program (SDP), which supports a strategic supplier-buyer relationship. This is also
supported by literature where “Information sharing” is stated to be an important soft criterion that can be
used to improve DSM’s performance in long-term relationships. Thus, the criterion “Information sharing”
should be considered for the new SPMES.

Paragraph 5.6 describes the analysis of DSM’s SET compared to the BG’s OTIF methods used in practice
For further detail refer to Appendix Y & Z. The results conclude that “Innovation” and “Sustainability” were
often included in SET as a subjective qualitative aspect, because purchasers found it difficult to assess
these criteria more objectively. Thus, clearer and better defined criteria for “Sustainability” and

“Innovation” should be considered for the new SPMES.

The BG’s analysis also shows that not a single BG uses SAP for supplier evaluation, because BG’s found
that most information stored in the system was not fully reliable and can therefore not be used for supplier
evaluation. One of the reasons for this was that changes made in delivery time and quantities were not
adjusted in the SAP-system accordingly. Another reason why BG’s do not use SAP is that BG’s have
specific needs that do not fully align with the functionality of SAP. The current version does not fully
incorporate all the BG needs for supplier evaluation. Also, qualitative performance criteria are more
difficult to include in SAP. Another aspect is that BG’s often bundle Purchase Orders (PO’s) in one big

order. SAP can only evaluate these orders when all orders are fully received, which makes the evaluation
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of day-by-day good receipts using SAP more difficult. Thus, the reliability of SAP-Master Data, the BG’s

needs, and the possibilities for using SAP for bulk products should be considered for the new SPMES.

6.2.4 DSM'’s new set of performance criteria

From the analysis of literature, external company analysis, and internal documents and best practices, the
SPMES can be divided in supplier selection criteria and supplier assessment performance criteria, as
visualized in Figure 6.2. The most important selection criteria in literature are: “Quality”, “Price”, and
“Delivery”. In general these aspects are considered factors that create competitive advantage for a
company. However, for the development of long-term relationships DSM should also focus on “Strategic
commitment”, “Innovation”, and “Sustainability” aspects within the selection process, which are important
for DSM’s current strategy. However this research focuses on DSM'’s supplier assessment. Therefore, the

performance criteria for DSM’s selection process are further described in Paragraph 7.2.1.

DSM'’s supplier assessment criteria include strategically related CSF’s, tactical related CSF’s, and

operational CSF’s which are visualized in Figure 6.2.

Design Input Design Output
Literature Review: Supplier Selection Performance
Cost, Delivery, Responsiveness, Service, Flexibility. Criteria:
(Chapter 3) Clustered: Strategic Commitment,

Strategic Fit, Capability, Honesty/Integrity,
Case studies:

Cost, Innovation, Quality, Time, Flexibility. Service Supplier Assessment Performance
(Chapter 4) Criteria: (Chapter 6)

Strategic: Sustainability, Innovation.
Internal Analysis: Tactical: Cost, Flexibility, Service,
Quality, Delivery, Service, Flexibility, Information Sharing, Information sharing.
Innovation, Sustainability (Chapter 5) Operational: Quality, Delivery.

Figure 6.2: DSM’s “new” performance criteria set-up for supplier selection and assessment.

DSM’s strategic CSF’s include the performance criteria “Sustainability” and “Innovation”, visualized in
Table 6.1. The strategic performance criteria are important for DSM, because these criteria are
incorporated within DSM’s corporate strategy and objectives. The measurement aspects for the
performance criterion “Sustainability” are based on a sustainability questionnaire that includes questions

that are linked to a scoring method. The measurement aspects for the performance criterion “Innovation”
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are based on an innovation questionnaire that includes questions that are also linked to a scoring method.

The research questions are further described in more detail Paragraph 6.3.1 and Paragraph 6.3.2.

Strategic performance criteria: Measurement aspect: Measurer: Method:
Sustainability Sustainability questionnaire Paragraph | Semi-

6.3.1 Quantitative
Innovation Innovation questionnaire Paragraph | Semi-

6.3.2 Quantitative

Table 6.1: The recommended “new” set of strategic performance for DSM’s SPMES

DSM’s tactical CSF’s include the performance criteria “Cost”, “Flexibility”, “Service”, and “Information
sharing”. The tactical performance criteria are less critical for DSM production process but are important to
improve DSM’s business processes. An exception is made for the measurement aspect invoice accuracy
which is closely related to DSM’s operational performance criteria. This measurement aspect is important
for supplier evaluation but is not of critical importance for DSM’s operational business processes. The
measure aspects for each of the performance criteria are visualized in Table 6.2. The measures of these

CSF’s are further described in respectively Paragraph 6.4.1 to Paragraph 6.4.4.

Tactical performance criteria: Measurement aspect: Measurer: Method:
Cost e Invoice accuracy Paragraph Quantitative
e Price setting 6.4.1

Elexibility e Ability to adjust to changes | Paragraph Qualitative
of plans 6.4.2

Service e Ability to follow-up Paragraph Qualitative
complaints accordingly 6.4.3

Information Sharing e Willingness to share Paragraph Qualitative
market information 6.4.4

Table 6.2: The recommended “new” set of tactical performance criteria for DSM’s SPMES

DSM’s operational CSF’s include the performance criteria “Quality” and “Delivery”. The operational
performance criteria are critically important for DSM’s day-to-day business processes at the production
facilities. The measurement aspects for each of the performance criteria are visualized in Table 6.3. The

measures of these CSF’s are further described in Paragraph 6.5.1 and Paragraph 6.5.2.
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Operational performance criteria: Measurement aspect: Measurer: Method:
Quality e Product quality Paragraph Quantitative
o Package quality 6.5.1
Delivery e On-time delivery Paragraph Quantitative
 Right quantity 6.5.2
¢ Right documents
e According to Safety,
Health, and Environmental
(SHE) policy requirements

Table 6.3: The recommended “new” set of operational performance for DSM’s SPMES

6.3 Strategic Performance Criteria

This paragraph describes DSM’s strategic related CSF’s and KPIs. The performance criteria
“Sustainability” and “Innovation” are important for DSM, because these criteria are incorporated within
DSM’s corporate strategy and objectives. According to the literature review these criteria are increasingly

effective with stronger buyer-supplier relationships.

First, for every CSF a definition is formulated. Next the corresponding KPI’s are defined and linked to
DSM’s current working methods and practices. Following, for every KPI, the possibilities of using SAP for

supplier evaluation is further described. The following research question is addressed:

SRQ 2.7: What are the most important related KPI’s for strategic related CSF’s and how can these criteria

be used with SAP for supplier evaluation?

6.3.1 Sustainability

The CSF “Sustainability” is one of the performance criteria that are most often used for strategic supplier

assessment. This paragraph describes the CSF “Sustainability” and related KPI’s.

6.3.1.1 Definition of sustainability

The criterion “Sustainability” is often quoted in literature as: “Meeting the needs of the present generation
without compromising the ability of future generations to meet their own needs” (Keiner 2003).
Sustainability is the relation between “people, planet and profit” also referred to as the three pillars or triple
bottom line (3BL). It comprises a wide spectrum of values and criteria for measuring organizational
success in terms of ecological, social and financial performance. Sustainability is integrated into DSM’s
Vision 2010 strategy and objectives. Next to “People”, "Planet” and “Profit’, DSM includes a fourth
dimension related to general sustainability aspects, which comprises elements such as The Code of

Conduct, Green incentives and ISO-certification.
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6.3.1.2 DSM'’s sustainability procedure

DSM’s supplier sustainability program started in 2007 and comprises a three step approach from code of

conduct letters (100%) to questionnaires (10-15%) to audits (ca 5%) as visualized in Figure 6.3.

Code of conduct (CoC)
100%
(Size + risk) 100%
Questionaire 0
(Risk + Size) 10-15%
Audit (Risk + Size) Ca. 5%

Figure 6.3: DSM'’s sustainability program.

These elements should be performed within the selection and evaluation step of DSM'’s purchasing
process. The Code of Conduct (CoC) includes the elements of valuable partnerships, Respect for people
and Good corporate citizenship. The CoC must be signed by the supplier and act as a show-stopper when

not signed.

The questionnaire includes a list of questions related to the DSM values of the four dimensions “General

factors”, "People”, “Planet” and “Profit” The questionnaire is filled in by the purchaser and when

completed send to the supplier.

A DSM audit can be used when additional improvements are required. The starting point is a completed
questionnaire. The goal of an audit can be two ways:
e Detect possible gaps and if applicable, discuss these gaps and agree upon an improvement
program.
e Search for opportunities to improve (if applicable), discuss these opportunities and agree upon an

improvement program.

6.3.1.3 Key Performance Indicator Sustainability.

The old “Sustainability” questionnaire includes questions that can be answered with a YES or NO, which
are not related to a scoring criterion. The outcome of the analysis of several BG’s (Paragraph 5.6) show
that many BG’s find the purpose and the measurements aspects for the performance criteria

“Sustainability” not clear. Therefore, my recommendation is to link “Sustainability” questions to a scoring

criterion. This results in a more quantitative evaluation approach, which enables an easier and more
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understandable evaluation process, where the purpose of the criterion “Sustainability” becomes clearer.

This idea has been further developed and is implemented in the beginning of 2009.

| have contributed in the development of the “Sustainability” questionnaire, which has been tested and
approved by DSM. For the development of the questionnaire interviews with sustainability experts were
performed. The questionnaire uses a clear scoring criterion for the performance criteria “Sustainability”
and is easy to use. For further details refer to Appendix A. This is supported by business groups that are
using this tool in practice to evaluate suppliers. The questionnaire is built-up of performance criteria
divided into four dimensions: “General factors “People”, “Planet” and “Profit” and linked to a scoring

criterion, as visualized in Figure 6.4. The scoring criterion is also linked to several follow-up actions.

Aspects WEIGHT SCORE
General % 2.00
People - % 320
Plamet - 2.38
Profit .. % 3,00
TOTAL OVERAL 100%: 277

Supplier Sustainability Score

General 2 00

Profit People
3.00

Planat

Figure 6.4: DSM's “sustainability” scoring methodology.

The supplier sustainability score is based on the total sustainability weight points as follows:
e Supplier ranking A: weight point 4 and above.
e Supplier ranking B: weight point 3.25 and above.
e Supplier ranking C: weight point 2.5 and above.
e Supplier ranking D: weight point below 2.5.

The following actions should be taken when results are known:
e A good performance: “No follow up required”
e B acceptable performance: “Specific improvements should be addressed”

e C unacceptable performance: “Improvements program must be initiated with the supplier”.
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e D performance completely unacceptable: “supplier must be replaced”.

If a supplier is categorized A,B or C and a show stopper is reported, then this individual case should be

discussed with the relevant persons within the BG/ DSM sourcing in order to take the proper action.

6.3.2 Innovation

The CSF “Innovation” is an important performance criterion and is integrated within DSM’s Vision 2010
strategy and objectives. “Innovation” is an import criterion for the strategic assessment of suppliers. This

paragraph describes the CSF “Innovation” and related KPI’s.

6.3.2.1 Definition of Innovation

According to the literature review innovation can be formulated as: *’a critical dimension of any dynamic
approach to business strategy as it allows a company to activate and defend competitive advantage”
(Chessborough, 2003). The difficulty about “Innovation” is that it is not directly linked to the purchasing
process. The time-span of an innovation can differ from the daily operational purchasing processes. While
operational and tactical performance criteria can be evaluated on a periodic basis, innovations can take a
long period of time. The Research and Development (R&D) process for new product development can
take even years. It is very difficult to manage “Innovation”, since for instance, researchers do not know in
advance exactly how to accomplish the desired result. More investment in R&D does not (automatically)

guarantee "more creativity, higher profit or a bigger market share”.

Another aspect of “Innovation” is that according to the literature review, "Innovation” does not usually
occur in isolation, “Innovation” requires collaboration. A recent study by ten Kate (2008) focuses on the
contribution of the purchasing functions of large firms in the firm’s innovation. DSM is also included in the
study. The focus of the study is the open innovation paradigm where the use of technology sources
outside the company is stressed. The traditional question of what to make (internally) or buy (externally)
closely relates to the purchasing and innovation processes within a company. The study shows that three
factors are determinants of a purchasing contribution to firm innovation: (1) the level of strategic

purchasing, (2) supplier involvement, and (3) the extent of purchasing integration within the company.

6.3.2.2 DSM'’s Innovation procedure

L]

DSM'’s “Innovation” criterion is linked to the criterion “Technology” and both criteria are first used in the
supplier selection process. Suppliers are selected on three different “Innovation”/"Technology” criteria
elements: (1) The amount of patents/ proprietary technology for commaodities in place, (2) the laboratory
facility for R&D, Early Supplier Involvement (ESI), and on-going support, and (3) the global / industry

recognized experts for commodities.
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DSM’s SET, which is used for the evaluation of suppliers, includes the following three criteria elements:
(1) the willingness of the supplier to share technical know-how (2) the joint developed products with DSM

and (3) the capability of the supplier to facilitate DSM’s innovation efforts.

The last criterion is for DSM more important than the others, because it refers to the contribution of the
supplier towards DSM. DSM should focus on the supplier “Innovation” and “Technology” contribution
towards DSM, because an “innovative” scored company does automatically mean it will contribute
innovation towards DSM. This aspect is important because most of the designed products are patented

and therefore innovation plays a key role in DSM value portfolio.

6.3.2.3 Key performance Indicator Innovation

“Innovation” is used as synonym to: “a developed material or product or technology”.
| have contributed in the development of the “Innovation” questionnaire, which has been approved by
DSM. For the development of the questionnaire interviews with Innovation experts were performed.
DSM'’s has an Innovation centre that supports and accelerates innovation (programs) world-wide. The
questionnaire has been tested in practice at the Innovation centre with positive results.
The questionnaire includes the following elements and scoring criteria:

e The contribution of the development of the “Innovation” by DSM, supplier, or both.

e The patency rights of the “Innovation” by DSM, the supplier or both.

e The exclusiveness of the "Innovation” - [high, medium, low]

e The capability of the supplier to facilitate DSM’s innovation efforts. [high, medium, low]

e The willingness of the supplier to share technical know-how. [high, medium, low]

e The amount of joint “innovation” programs with DSM. [high, medium, low]
The first scoring criterion refers to innovation itself. Who developed the innovation? Is it by shared
achievement or developed by DSM or by the supplier? The patents rights are important in order to benefit
from the innovation. Sometimes knowledge (a patent) is bought or leased to develop another innovation.
It is important to determine who has the rights to the use this information and can it also be used by the
competitors? The amount of patent rights can tell something about the importance of the innovation and
its exclusiveness. The facility and innovation contribution related to buildings and other contribution
aspects such as people or money can be measured. Long-term criteria such as sharing of technical know-
how and joint innovation programs can tell something on mutual sharing of innovation and contributions.
These aspects can be measures using a web-based questionnaire. The questionnaire includes a list of

most important determinants for innovation with the use of a scoring criteria and weighing factors.

6.3.3 Conclusion

The strategic performance criteria “Sustainability” and “Innovation” are important for DSM, because these

criteria are incorporated within DSM’s corporate strategy and objectives. According to the literature review
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these criteria are increasingly effective with stronger buyer-supplier relationships. The “Sustainability”
criterion can be measured with the use of SAP-SRM. This criterion can be measured using a web-based
questionnaire linked to a scoring criterion.

Strategic performance criteria: Measurement aspect: Measurer; Method:
Sustainability Sustainability questionnaire Paragraph | Semi-

6.5.1 Quantitative
Innovation Innovation questionnaire Paragraph | Semi-

6.5.2 Quantitative

Table 6.4: The recommended strategic performance criteria: Sustainability & Innovation

The criterion “Innovation” should also be measured with respectively (R/3) SAP-SRM with the use of an
“Innovation” questionnaire”. Reference is made to Table 6.4. The scoring results can be used with other
performance criteria within the (R/3) architecture. This results in a fast evaluation process where

information can be stored in SAP.

6.4 Tactical Performance Criteria

This paragraph describes DSM'’s tactical related CSF’s and KPI's. First, for every CSF a definition is
formulated. Next the corresponding KPI's are defined and linked to DSM’s current working methods and
practices. Following for every KPI the possibilities of using SAP for supplier evaluation is further

described. The following research question is addressed:

SRQ 2.8: What are the most important related KPI's for tactical related CSF’s and how can these criteria

be used with SAP for supplier evaluation?

6.4.1 Cost

The CSF “Cost” is one the performance criteria that is most often used for the tactical supplier

assessment. This paragraph describes the CSF “Cost” and related KPI’s.

6.4.1.1 Definition of Cost

There are two different types of costs drivers related to supplier assessment. These are (1) avoiding
unnecessary costs related to the supply of goods and (2) costs related to the actual price of the products
compared to the market price (price fairness).

The Concept of Total Cost of Ownership (TCO), in order to determine overall direct and indirect costs of a
product/supplier are not part of the scope of this research. DSM does not often use TCO in practice due

the time and cost it requires to gather all information data to use a proper TCO.
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The first type of a “Cost” criterion is related to DSM'’s day-to-day processes and includes the avoidance of
costs other than defined at the agreed contract. When the goods are not according to agreed
specifications it can cause rework, re-shipping, and increased inventory which are all cost drivers.

To measure this type of cost the purchaser can compare the invoice of supplier against the actual
delivered goods at the production facilities. Any deviation between these two results in a non-conformity,
which can trigger a supplier complaint. When an invoice is not accurate, goods can be rejected and send
back to the supplier, resulting in additional costs that should be avoided. The definition for the “Cost”

criterion is: The suppliers’ ability to deliver accurate invoices as defined in the agreed contract.

The second type of “Cost” criterion is related to cost reduction incentives and suppliers price history.
Analyzing the supplier price against the market price can give a good insight on the how fair the price of
the product (or service) is compared to that of competitors (market price). Normally it is quite difficult to
determine the market price for products. However Petrochemical products such as crude oil and derivates
are known, because prices are globally set. The only differences are the regional taxation structures and
import and export fees. DSM’s calculates price fairness for petrochemical related products on a regular
basis. Therefore this criterion van be included in the new SPMES. The definition for this “Cost” criterion
is: The supplier’s ability to deliver in the short- and long-term products with a “fair” price.

Both of these cost drivers are now described in more detail and the possibilities of using SAP for these
criteria are further described in Paragraph 6.4.1.5.

6.4.1.2 DSM'’s Invoice Accuracy procedure

DSM'’s logistic invoice verification is situated at the end of the purchasing process. In SAP-MM and SAP-
FICO, incoming invoices are most often verified in terms of their content, price, and quantity according to

the Purchase Order (PO) and the Goods Receipts (GR). This process is also called three-way-matching.

When an invoice is not accurate or information is missing, the financial department informs the
responsible purchaser. The purchaser is responsible that the invoice is further processed. SAP can be
(automatically) updated when the purchaser completes missing elements. Invoicing is not an operational
process; it can take several weeks before an invoice is checked on content or goods receipt. This criterion
must not be confused with the quantity performance criterion, which is an operational criterion.

Therefore this criterion is situated with the tactical performance criteria

The financial department of the BG’s registers only the total amount of invoice non-conformities, but does
not register the individual suppliers. The reason for this is that not all the non-conformities are supplier

specific, it can also be internal related and therefore invoices have to be checked manually.

DSM performed in 2007 a process improvement scan to analyze DSM'’s operational business processes.

One of the results of the scan was that from just over 50,000 invoices, 28% of the invoices were without
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reference to a purchase order and could not be further processed (manual procedures were required).
The scan also showed that of all the invoices, 25% had a different amount that stated in the goods receipt,
3% of the invoices were blocked for payment, which can result in missing discounts from the supplier or
supplier deliveries and 0.2% were duplicate invoices or parked invoices (incomplete information, no time
registration). The scan also shows that the block ratio is 29.1% (number of blocked invoices on total

invoices).

To use supplier specific “Cost” non-conformities (complaints) for supplier evaluation, the responsible

purchaser has to confirm and register individual supplier’s “Cost” non-conformities themselves.

6.4.1.3 Price Level

The second type of “Cost” criterion is related to cost reduction incentives. The “Price level’ can be used

for the evaluation and re-contracting of suppliers.

The “Price level” measures the supplier’s price against the market price (benchmark price).

In order to evaluate the supplier, the market price must be accurate and continuously updated.

When only a single supplier is used for a product/ material, then DSM ignores the product/ material for
supplier evaluation for price level. The reason for this is that in case of a single supplier, the standard
price must be set equal to the expected/agreed price of the single source, and a deviation in price

measures DSM'’s accuracy in price setting instead of the supplier's behaviour.

DSM is using the criteria “Price level” for supplier evaluation only at the DNP (Pharma) locations. The
reason for this is that the pharmaceutical sector requires high regulations and often product/material
specific suppliers. The BG’s that are included for this research are not yet using this functionality for
supplier evaluation, because the supply base for bulk products is very large and more multi-source
suppliers are used, which requires the possibility to share information between BG’s. This functionality

requires a SAP platform which is not yet supported by DSM.

6.4.1.4 Key performance Indicators Cost

In literature, there are different measures for the Criterion “Cost”, it depends on the definition used.
For the new design DSM should focus on the accuracy of invoices and on the price of the purchased

products.

Therefore the KPI's for the CSF “Cost” can be defined as:

supplierinvoice complaints

Invoice accuracy persupplier=100% — — -
totalamount of invoices persupplier
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supplier's price - market price

Supplier level price deviation =100% — - -
supplierprice

6.4.2 Flexibility
The CSF “Flexibility” is one of the performance criteria that are most often used for the tactical supplier

assessment. This paragraph describes the CSF “Flexibility” and related KPI’s.

6.4.2.1 Definition of flexibility

Within management literature, “Flexibility” is often referred to the supply-chain flexibility and includes the
ability of a company to react and cope with changes in the environment. According to the literature review,
the characteristics of an effective supply chain (including suppliers) includes the awareness to
disturbances in the business environment, correctly assess and quickly respond to disturbances and

controlling the organization by keeping the performance Table.

Especially when purchasing concepts such as Just in Time (JIT) are pursued, it is necessary that
companies can cope with low level of parts (in stock) during demand volatility. Therefore flexibility of the
supplier is important in order to react on outside (external) demand fluctuations. This applies also for DSM

and its suppliers.

Therefore the definition for the criterion “Flexibility” is:
The suppliers’ ability to adjust to changes of plans (increase or decrease in purchasing volume and

adjustment of the time of deliver).

6.4.2.2 Key Performance Indicators Flexibility

In literature there are different measures for the Criterion “Flexibility”, it depends on the definition used.
For the new design DSM can measure the amount of “Time deliveries” granted and the amount “Volume
changes” granted. However, it is not recommended to measure these KPI's. The literature review
describes that for the criterion “Flexibility” often a more subjective (qualitative) approach should be used.
The time and related cost associating to measure the time deliveries and volume changes outweigh the
benefits of using this criterion for supplier evaluation. There must be a trade-off between efficient supplier
evaluation and including quantitative performance criteria within a supplier evaluation framework. For this
criterion the responsible purchaser should use a qualitative approach and evaluate the supplier based on

experience.

6.4.3 Service

The CSF “Service” is one of the performance criteria that are most often used for tactical supplier

assessment. This paragraph describes the CSF “Service” and related KPI’s.
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6.4.3.1 Definition of Service

The criterion “Service” is described in literature as: “the provision of service to customers before, during
and after a purchase”. The criterion “Service” can also be related to an outsource agreement, also
referred to as a Service Level Agreement (SLA). An SLA is an agreement between a buyer and service
provider that includes the suppliers’ performance requirements criteria such as “Availability”,
“Responsiveness”, “Priorities”, “Responsibilities”, and “Guarantees”. The SLA agreement can be legally
bounded or informal.

For DSM, the service of the supplier is about the effective problem solving capacity of the supplier. The
supplier needs to react and solve problems accordingly. Therefore the definition for the criterion “Service”
is:

The suppliers’ availability to quickly respond to and solve complaints.

6.4.3.2 DSM'’s service procedure

The performance criterion “Service” is referred in DSM’s SET to the “CSF” complaint management, which
includes the repetitive behaviour of complaints, response time, the quality of the solved-problem, the
complaint follow-up and the availability & responsiveness on claims. When a complaint is triggered, the
BG informs the supplier on the non-conformity and corrective actions are taken. Depending on the
severity of the complaint DSM requires a detailed root cause analysis and an effective improvement action
plan within a given timeframe. The corrective actions and time-frames to resolve complaints are BG
specific. It depends on the type of contract and whether a BG has set-up an SLA with their own terms &

conditions.

6.4.3.3 Key Performance Indicators Service

In literature there are different measures for the Criterion “Service”, it depends on the definition used.

The measures within SET such as repetitive behaviour the responsiveness should not be included for an
efficient supplier evaluation for complexity reasons. For the new design, DSM can measure the response
time to complaints and the problem solving capability of the supplier. However, it is not recommended to
measure these KPI's. The literature review describes that also for the criterion “Service” a more subjective
(qualitative) approach should be used. The time and related cost associating to measure the
responsiveness of complaints and amount of satisfied complaints outweigh the benefits of using this
criterion for supplier evaluation. For this criterion the responsible purchaser should use a qualitative

approach and evaluate the supplier based on experience.

6.4.4 Information sharing

The CSF “Information sharing” is one the performance criteria that is most often used for tactical supplier

assessment. This paragraph describes the CSF “Information sharing” related KPI’s.
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6.4.4.1 Definition of information sharing

The criterion “Information sharing” is described in literature as the exchange of information between buyer
and supplier. It is often related to the business-to-business (B2B) principle, which includes electronic
commerce (e-commerce) and the sharing of business information, maintaining business relationships, and

conducting business transactions by digital means between two businesses.

E-commerce is often associated with forecasting, sales and procurement activities, product development
(collaboration), production planning, inventory management, and production planning. It can help to share
knowledge, increase the speed of response, and reduce the costs of servicing a market by improving

information exchange between exchange supplier and buyer.

For DSM the definition for the criterion “information sharing” is:
The supplier’s willingness to share market information (which is important for DSM’s business

intelligence).

6.4.4.2 DSM'’s information sharing procedure

The performance criterion “Information sharing” is referred in DSM’s SET to the “CSF” Market
Information”, which includes the willingness of the supplier to: exchange market information, conduct

regular business reviews, share major trends in the market and is prepared to conduct join studies.

The information flow between DSM and the supplier includes materials, financial factors, and information.
There are no hard criteria for the type or amount of information shared between DSM and the supplier.
However both parties most often (informally) agree that important market information should be
exchanged, but the sharing of information is not obligated. Information can be shared during meetings

with the supplier or by phone and e-mail, there is no standard procedure.

6.4.4.3 Key performance Indicators Information Sharing

In literature there are different measures for the criterion “Information sharing”, it depends on the definition
used. The measures within SET such as conducting regular business reviews and join studies should not
be included for an efficient supplier evaluation for complexity reasons. For the new design, DSM can
measure the willingness of the supplier to share market information. However, it is not recommended to
measure this KPI. The literature review describes that also for the criterion “Information sharing” a more
subjective (qualitative) approach should be used. The time and related cost associating to measure the
times that a supplier shared market information outweigh the benefits of using this criterion for supplier
evaluation. For this criterion the responsible purchaser should use a qualitative approach and evaluate the

supplier based on experience.
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6.4.5 Conclusion

The tactical performance criteria “Cost”, “Flexibility”, “Service”, and “Information sharing” are important for
the improvements of DSM'’s business processes. According to the literature review, these criteria are
increasingly effective with stronger buyer-supplier relationships. The criteria "Price Setting” and “Price
History” can be measured within the (R/3) SAP-MM module as visualized in Table 6.5. These criteria can
automatically be retrieved from the system. The criterion “Invoice accuracy” requires strong manual

procedures and should therefore be measured with the SAP-QM module as a supplier “Cost” complaint.

Tactical performance criteria: Measurement aspect: System Method:
Cost e Invoice accuracy QM Manual
e Price Setting MM-module | Automatic

Flexibilit e Ability to adjust to changes | SRM -

of plans. guestionnaire | Semi-auto
Service o Ability to follow-up SRM- .

complaints accordingly. questionnaire | Semi- auto
Information Sharing o Willingness to share SRM -

market information questionnaire | Semi- auto

Table 6.5: The recommended tactical performance criteria: Cost, Flexibility, Service, Information sharing.
The criteria “Flexibility”, “Service” and “Information sharing” should be measured with respectively (R/3)
SAP-SRM with the use of a short (1-2 questions) questionnaire. These semi-automatic criteria require a
manual qualitative approach, because these criteria are difficult (or not cost efficient) to quantify. The
scoring results of the questionnaires can be used with other performance criteria within the (R/3)

architecture.

An important aspect of using SAP for supplier evaluation is that the SAP Master Data must be fully
reliable. This means that the data used for supplier evaluation has to be accurate. For the criterion “Cost”
it is important that market price (benchmark price) is accurate and continuously updated in order to
measure price deviation. When the market price is not accurate, this can result in an unreliable supplier

evaluation process.

6.5 Operational Performance Criteria

This paragraph describes DSM’s operational related CSF’s and KP/’s. First, for every CSF a definition is
formulated. Next, the corresponding KPI’s are defined and linked to DSM’s current working methods and
practices. Following, for every KPI, the possibilities of using SAP for supplier evaluation is further

described.
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The following research question is addressed:
SRQ 2.9: What are the most important related KPI’s for operational related CSF’s and how can these
criteria be used with SAP for supplier evaluation?

6.5.1 Quality

The CSF “Quality” is one the performance criteria that is most often used for operational supplier
assessment. However the definition and interpretation of quality differs between authors in literature. This
paragraph describes the CSF Quality and related KPI’s.

6.5.1.1 Definition of quality
There are a number of well known quality definitions and interpretations on quality that have developed

over time. Crosby (1979) defines quality as “conformance to requirements”, where the output must
conform to design and the design and price must conform to customer expectations. Juran (2004) defines
quality as "fitness for use", where fitness is defined by the customer. The worldwide license certificating
agency ISO defines quality as "degree to which a set of inherent characteristics fulfils requirements”,
where ISO defines requirement as need or expectation. In other literature, the definition of the quality of a
product (or service), refers to the perception of the degree to which the product or service meets the

customer's expectations.

For DSM, quality cannot be assigned to a supplier, department or person, it is related to the whole
organization. The delivered goods by the supplier (inbound) have an impact on the quality (or service)
used for manufacturing (DSM'’s internal customer), which effects the outcome of the quality (or service) of
the goods for the external customer. Quality is an important aspect for DSM’s internal as well as external
customers. Therefore on a higher level, quality can be described as: meeting the expectations of the
internal and external customers. However, this research focuses on the supplier assessment and

therefore the quality definition can be defined as:

The suppliers’ ability to deliver goods according to the agreed quality specifications conform the

expectations of the internal and external customers.

6.5.1.2 DSM’s quality procedure

DSM'’s quality inspections are performed by warehouse staff at the production facilities of the BG's.
Petrochemical products can arrive by truck, railroad, pipeline or barge. DSM inbound products can be
checked on their product quality and/or on their packaged material quality depending on the transportation
method used. Product quality refers to the quality of the product itself, while packaged material quality
refers to the packaging of the products that is used to protect the goods during transportation. However,
goods that have damaged packaging are not automatically rejected, this depends also on the impact of

the damage on the quality of the product.
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Bulk goods that require quality inspection are not received and unloaded until they have passed the
quality tests. Packed goods are received and unloaded before product quality testing. Within DSM, there
is no common standard for the required inspection frequency, or for the kind of quality inspection to be
performed, this responsibility is left to the individual BG’s. This results in a large variety of inspection
frequencies and inspection methods between BG'’s, even for those products which are transported in a
similar way. Some BG’s sample all products (batches) that arrive, while other BG’s choose random
sampling or have no quality inspection at all. In the latter case, BG’s fully rely on the certificate of analysis
given by the supplier that should guarantee that the quality of the products are according to agreed

specification stated in the contract.

There are several reasons why different inspection approaches are used. According to most BG'’s, the
cost and time associated for testing and blocking products for a full 100% quality inspection outweighs the
benefits. This is also supported by literature that indicates a trend shift from Quality Control (QC) towards
Quality Assurance (QA). Whereas QC emphasizes on testing and blocking defective products, QA is
about improving and standardizing production and associated processes to minimize the occurrence of
defective products. However, QA does not fully eliminate the need for QC. Some products are so critical
that they require testing. For DSM, this is the case for pharmaceutical and nutritional products. However,

most chemical bulk products don’t fit these requirements.

Second, the segmentation of suppliers described in Paragraph 5.4.1 is performed on a corporate level.
This means that suppliers are ranked according to their strategic importance for DSM. However some
strategic suppliers deliver the same goods to multiple BG’s, but the delivery of these goods are not all of
the same importance for the BG’s day-to-day business processes. Therefore some of these suppliers can
be a strategic important supplier on a corporate level but a preferred supplier for a BG, and vice versa.
Also strategic suppliers have a closer relationship with DSM and are better researched on their (quality)
procedures and working methods during the selection process. This is not always the case for preferred

suppliers, which often results in less “trust” in quality and more quality inspections.

How are quality problems reported? DSM registers quality problems in two ways. The first way is by
performing quality inspections for packaging and product quality. Samples are taken from the product and
send to a laboratory for testing and the quality-test determines if the product is 100% according to
specification, partly approved (only packaging damage) or fully rejected. In either of these cases a non-

conformity report or a supplier complaint can be triggered, this is also not standardized between BG’s.

The second method used is to fully rely on the certificate of analysis. In this case no quality inspection

takes place and quality problems arrive from the customer side by a customer quality complaint. Often
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these complaints trigger more frequent inspections and quality audits at the supplier site. Even BG’s that
perform continuous quality inspections are still occasionally independently audited every few year(s).
Thus, quality problems can trigger a supplier complaint or pop-up as customer complaint.

6.5.1.3 Key Performance Indicators Quality
In literature, the measure for quality is “Quality reliability”. According to the quality definition, the goods

must be according to agreed specifications stated in the contract. BG’s that perform quality inspection can
evaluate suppliers based on their amount of quality non-conformities (goods that are not according to
agreed specifications). Non-conformity most often results in a supplier quality complaint. Thus for the
measurement criteria the amount of non-conformities or supplier complaints can be used for individual

evaluation of the quality reliability of the supplier.

If BG’s do not (or randomly) use a quality inspection, not all inbound non-conformities are registered.
Quality non-conformities will then pop-up as quality complaints (internal manufacturing not taken into
accounted). In both methods, the quality non-conformities will show as complaints, either in a supplier

complaint triggered by the BG or triggered by the customer (outbound) as a quality complaint.

Therefore the KPI's for the CSF “Quality” can be defined as:

supplierquality complaints + customer quality comp laints

Quality reliability per supplier=100% — — -
totalamount of deliveries persupplier

6.5.2 Delivery Accuracy (DA)

The CSF “Delivery” is one the performance criteria that is most often used for operational supplier

assessment. This paragraph describes this CSF and related KPI’s.

6.5.2.1 Definition of delivery

In literature, “Delivery Accuracy” (DA) is often regarded as the company’s ability to fulfil the requirements
of a customer order in terms of delivery time. However on-time delivery, quantity reliability and quality are
related to each other. Lehtonen et al. (2006) describe that a delivery can only be accurate or complete
when next to the criterion time other conditions are met such as quality, quantity, and problem free
delivery. DA can therefore be seen as the combination of different performance criteria. However, for

clarity purposes this paper describes the performance criterion quality separately.

For DSM, the delivery of goods is important throughout the supply chain. This means that the DA can be
influenced by the goods delivered by the supplier to the production facility, but also for internal goods
delivery within the company (internal DA) and the delivery from the production facility towards the end

customer (external DA).
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Some BG'’s are using dangerous chemicals that require strict plant safety guidelines & documentation.

Therefore DSM’s delivery definition can be formulated as follows:

The supplier’s ability to deliver goods (or services) on- time (and location), with the right quantity, with the
right documents and according to DSM’s Safety (SHE) Policy requirements.

6.5.2.2 DSM'’s delivery procedure

DSM’s delivery inspections are performed by the controller (warehouse staff) at the production facilities of
the BG’s. Petrochemical products can arrive by truck, railroad, pipeline or barge. Next to quality, DSM’s
inbound products are also checked on their on-time delivery, quantity, right documentation, and on safety
aspects. There is no standardized delivery procedure.

The criterion “Documents” is checked on the following criteria: Purchase order number, net weight, gross
weight, production description, SAP material number, batch number and a certificate of analysis if

required according to the quality agreement.

When one of the delivery criteria is not (fully) met delivery non-conformity occurs and a supplier complaint
can be triggered. However the severity of the non-conformity and the cause that triggers a supplier
complaint is not standardized between BG’s.

6.5.2.3 Key Performance Indicators for Delivery
In literature, the measure for delivery is “Delivery reliability”. In a similar way as for “Quality”, the KPI’s for

the CSF “Delivery” can be defined. Because non-conformities will often trigger a supplier complaint and all
incoming aspects are measured, the total delivery performance without distinguishing between elements
can be defined as:

supplierdelivery complaints + customer delivery comp laints
totalamount of deliveries persupplier

Delivery accuracy persupplier=100% —

6.5.3 Conclusion

The operational performance criteria “Quality” and “Delivery” are critically important for DSM’s day-day
business processes. The criteria “Product quality, “On- time delivery” and “Quantity reliability” can be
measured within the (R/3) SAP-MM module as visualized in Table 6.4. These criteria can automatically be
retrieved from the system. The criteria “Package quality”, “Document reliability and “SHE policy
requirements” should be measured with respectively (R/3) SAP-QM. These criteria and supplier

complaints should be manually inputted by the purchaser.
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Operational performance criteria: Measurement aspect: System(R/3): | Method:
Quality e Product quality MM-module | Automatic
e Package quality QM-module | Manual

Delivery e Delivery reliability
o On-time delivery MM-module | Automatic
o Right quantity MM-module | Automatic
o Right documents QM-module | Manual
o According to SHE QM-module | Manual

Table 6.6: The recommended operational performance criteria: Quality & Delivery

An important aspect of using SAP for supplier evaluation is that the SAP Master Data must be fully
reliable. This means that the data used for supplier evaluation has to be accurate. Purchase managers
should update changes, such as order volume, time of delivery, split order or cancellations within the
system. Purchase orders that are booked in the end of the week should use the statistical (scheduled)
date of delivery. When these elements are not applied accordingly, the supplier is evaluated with the

wrong master data and this results in an unreliable supplier evaluation process.

6.6 Final Evaluation Method: Combined performance criteria

DSM’s final evaluation design comprises operational, tactical, and strategic performance criteria, derived
from three IT-systems, respectively SAP-MM, SAP-QM and SAP-SRM. The SAP-BW-VE is used to
integrate, transform, consolidate, clean and store information data from these systems and report

information data using BW- report, as visualized in Figure 6.5.

This paragraph described the new SPMES design, the functional requirements, and necessary complaint
management system that should be implemented. The following research question is addressed.
SRQ:2.10: Which IT-systems and functional requirements are important for an effective SAP supplier

evaluation, based on the decision set of performance criteria?

6.6.1 DSM’s new SPMES Design

The SPMS design requires six functional requirements (Paragraph 6.6.2) and includes a well integrated
complaint management system (Paragraph 6.6.3), which should be supported by Apollo!

The design is completely new. DSM’s use of SAP/ Apollo for supplier evaluation has never been
investigated before. The research for combining DSM’s different IT-systems for supplier evaluation has

also never been investigated before.
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Figure 6.5: DSM’s new and improved SPMES design.

6.6.2 Functional Requirements

The following summary is based on three interviews performed with several SAP specialists. For the new

SPMES, the following six functional requirements should be met according to the SAP specialists:

1. The possibility to share and store information data between IT-Systems from business groups.

2. DSM supported written procedures for SAP-QM and SAP- SRM. Currently, DSM supports only
the SAP-MM module with written procedures.

3. Management support for the use of SAP instead of traditional techniques for supplier evaluation.
All business groups are required to use SAP in order to share information.

4. The possibility to share and store web-based questionnaires. This is important to register certain
performance criteria, which are required for the new set-up.
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5. The possibility to share and store (customer and supplier) complaints for the evaluation process.
This is important to measure certain performance criteria, especially related to poor quality.

6. The possibility to report stored information data (using BW-report).

Following a brief description is given for each of the six functional requirements:

(1) In order to have the technical capability to share and use information data between BG’s the following
should be met: First all data fields within the shared (implemented) modules should be activated so they
are equally set- up. Second, for the comparison of information data the supplier and material numbers
should be the standardized between BG’s. Suppliers should be assigned with a unique supplier number
using Dun & Bradstreet (DUNS) and materials should be aggregated using international standards
(eCl@ss). Within DSM, the SAP (R/3) systems are provided with DUNS-numbers and SAP-BW supports
DUNS and eCl@ss numbers.

(2) DSM should develop procedures for using SAP for supplier evaluation and additional SAP training of
employees should be included.

(3) It is important that the use of SAP is obligatory in order to have an effective supplier evaluation. The
traditional (OTIF) measurement results cannot be used effectively in combination with SAP for supplier
evaluation. The BG’s are willing to use one standardised (obligated) system, only when management
support them in the tools (required resources: time, budget, training) to use and maintain the system.

(4) For the tactical and strategic performance criteria, it is important that questionnaires can be used
within SAP. SRM uses a web-based survey that provides questionnaires in certain areas of SAP
Enterprise Buyer package. Standard templates are available for goods receipt, invoice, and supplier list.
However for the performance criteria: “Flexibility”, “Service”, “Information sharing”, “Sustainability” and
“Innovation”, a customized version should be developed. The option of using customized questionnaires
is supported by SRM.

(5) For BG’s that do not perform a 100% quality check with inbound products, quality non-conformities will
show as customer complaints. Other performance criteria such as “Package quality”, “Document reliability”
and “SHE safety policy requirements” can be measured as supplier complaints within SAP-QM. It is
important to share, combine, and store customer and supplier complaints in SAP. Whether a complaint
management system should be developed within R/3 or outside, DSM should support the complaint
management procedure.

(6) The storage of information data has no value when it cannot be used for supplier evaluation. The
individual SAP-modules have their own reports that can be used. However, SAP cannot use information

data between BG’s, this functionality is only supported by Business Warehouse (BW).

6.6.3 DSM’s Complaint Management System

DSM should implement a Complaint Management System (CMS), in order to share and use customer and

supplier complaints for the evaluation process.
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DSM does not have a complaint management system in place (so no reference), therefore with the
guidance of SAP specialists the following minimum requirements are important for DSM’s new SPMES
design:

e Simplify SAP (R/3) notifications.

e Improve reporting (KPI definition/ reporting).

e Link to CRM (for customer complaints)/ link to supplier development program/ supplier evaluation.

e  Workflow functionality.

e Complete documentation & DSM process descriptions.

e Possibility to monitor/ report complaint handling cost/ hours spend.

There are two options to set-up a CMS, A CMS can be used within the (R/3) environment or outside (R/3)

which both have advantages and disadvantages, which are now described in more detail.

The first option is to use the current SAP-QM and SAP-MM modules to measure supplier complaints and
use the current SAP-Customer Relationship Management (CRM) for customer complaints. However, the
use of SAP-CRM for the new design is not recommended, because the performance criteria used for
supplier evaluation such as: “Package quality”, “Documents” and “Safety” are manually inputted in the
SAP-QM module and these notifications cannot trigger automatic follow-up. SAP-CRM is still important for
the follow-up and sharing of customer complaints between the BG and the Sales Department (SD). The
BG’s that don’t use a 100% quality inspection method and measures customer complaints should

manually input these notifications in SAP-QM.

The advantage of using CRM within the (R/3) environment is that it can directly be set-up and
implemented, all the necessary components (IT-System and link between BG’s) are available. The
disadvantage of a CRM within the (R/3) environment is that BG’s are limited to the functionality of SAP-
QM and SAP-MM. Not all the BG requirements (“needs”) of a CMS can be used within (R/3). A detailed

set of technical and operation requirements of the BG’s are further described in the Appendix I.

The second option is to use a CMS outside (R/3). The advantage of this method is that it is not limited to
the (R/3) environment and extra BG requirements can be added. The disadvantage is that such a system
should be developed first and this takes time and can be expensive. Therefore, the first option is
recommended for the new SPMES design.

The general benefit of a CMS (within or outside (R/3)) is that it allows complaints to be registered and
solved using an 8 Disciplines (8D) process. This integrated problem management tool of SAP-QM
incorporates all the important aspects of problem management, that is, containment of the problem, root

cause analysis, problem correction, and problem prevention which can be used by the BG’s. The tool
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uses the problem solving ability in combination with dashboard and timeframes (Appendix F, quality

notifications).

6.6.4 Reporting of Results
SAP Business Warehouse (SAP BW) should be used for the extraction of data from the different IT-

systems. SAP-BW is a comprehensive business intelligence software product that is optimized for (but not
limited to) the (R/3) environment from SAP. DSM’s operational performance criteria, which should be
measured in (R/3) SAP-MM or SAP-QM modules, are directly supported by BW. However the other
tactical and strategic performance criteria are not directly supported (outside-R/3). There is a feature of
BW, which is called Business Application Programming Interfaces (BAPI's) which enables the connections
to non-R/3 applications such as SRM and CRM. Thus, all the performance criteria can be retrieved out of

different system using SAP-BW.

The next important aspect is retrieving the information from different BG’s. This requires a link between
BG’s. Currently DSM is using a special kernel, called BW-Magneto (BW-M) which allows corporate DSM
to retrieve all the purchasing spend (aggregation of supplier spend) from the BG’s, BW-M has a direct link

to the IT-systems from the BG’s.

DSM should develop the same sort of kernel as BW-M, only this time to retrieve supplier evaluation data
from the BG’s. The new kernel, which should be called BW-Supplier Evaluation (BW-VE) allows the
retrieval of information data from BG’s to be stored in so called “cubes” (storage places). The information
out of these “cubes” can then be used for reporting. SAP-BW includes preconfigured reporting tools and
business process models that use queries. Queries result in a customized favourite report, as visualized in
Figure 6.6.

Source Systems: SAP B
»  SAPRI3
s+ SRM SAPBW Standard Favaorite
« QM Database Queries Reporis
«  (Other-
Systems e R e

Figure 6.6: SAP-BW reporting ability
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7. Implementation aspects

7.1 Introduction

The new SPMES design (Figure 6.5) comprises a set of operational, tactical, and strategic KPI's, which
are retrieved by SAP-BW-SE from the following IT-Systems: SAP-MM, SAP-QM, and SAP SRM.

This Chapter describes the additional changes required within DSM’s purchasing process for a successful
implementation of the new SPMES- system (Paragraph 7.2). Also, other aspects such as: Costs and
benefits of using SAP for supplier evaluation (Paragraph 7.1), the recognition and reward of suppliers, and

the communication towards internal and external stakeholders are important and described.

The following research questions are addressed:

Paragraph 7.2 answers SRQ 3.1: What are the cost and benefits of using SAP for supplier evaluation?
Paragraph 7.3 answers SRQ 3.2: Which changes within DSM’s purchasing process are important for a
successful implementation of DSM’s new SPMES?

Paragraph 7.4 answers SRQ 3.3: How should DSM communicate with internal and external stakeholders?
Paragraph 7.5 answers SRQ 3.4: How important is recognition and reward for the (continuous)
improvement of supplier?

Paragraph 7.6 answers SRQ 3.5 Which elements should be included for the implementation of the new
SPMES?

7.2 Advantages and disadvantages of using SAP for supplier evaluation.

The current installed SAP-MM module allows the BG’s to use the most common operational performance
criteria such as: “Delivery”, “Quantity” and “Quality”. The possibility of using these criteria in combination
with SAP allows BG’s to get a more realistic insight into the suppliers performance. Other reasons why
DSM should use SAP for supplier evaluation are:

e Facilitates decisions based on actual performance data.

e Uncovers risk and problems.

e Savestime.

e Eliminates cost drivers.

e Facilitates improvements plans and automatic follow-up.

o Identifies supplier development projects.

e Tracks supplier performance improvement projects.

¢ Indentifies suppliers for recognition and reward.

These elements are more difficult to indentify and accomplish when traditional non-SAP measurement

technigues like On-Time In-Full (OTIF) are used.
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However, in order to use performance criteria from SAP, several requirements must be met. The new
SPMES (based on SAP) should include: a close-loop system, meaningful metrics, and a standardized
performance management process to gain maximum benefits out of SAP. This means that other non-
operational performance criteria should also be integrated within SAP. Therefore, other system such as
SAP-QM and SAP-SRM should be used to include tactical and strategic performance criteria. DSM should

support and develop methods and procedures for the use of these IT-Systems for supplier evaluation.

DSM should also develop a cost-estimate for the implementation of the new SPMES. The following cost
aspects should be included:

e The design of a new BW- kernel for the extraction of information data from IT-systems.

e The data fields of the modules used should be activated across all BG's.

e The development of additional methods and DSM processes.

e SAP training for DSM employees.

Optional:

e The design of a Complaint Management System (CMS) outside the (R/3) environment.

7.3 Changes within DSM’s purchasing process

In order to implement the new SPMES design successfully, DSM should focus on certain steps within
DSM'’s purchasing process, which are related to the evaluation of suppliers. The following purchasing
steps within DSM'’s purchasing process are important and further described: supplier selection, supplier

contract, goods receipt, and invoice verification, as visualized in Figure 7.1.
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Figure 7.1: DSM's purchasing process and required points of attention.

7.3.1 Supplier Selection

DSM’s selection step is an important step within the purchasing process because the performance criteria
that are used for the supplier selection process are the input for the supplier evaluation process. The most
important selection criteria in literature are: “Quality”, “Price” and “Delivery”. However, literature studies
also show that soft criteria are just as important or even in some cases more important then hard criteria
(see Table 7.1). Therefore, DSM should focus also on qualitative aspects such as “Strategic commitment”,
“Innovation” and “Sustainability” aspects within the selection process, which are important for DSM’s
current strategy. The current supplier selection process already includes these soft-factors. However, the

use of these criteria within the process can be further improved.

Recommendation:
DSM should focus on the performance criteria “Innovation”, “Sustainability” and “Strategic Fit” for the

selection process. These criteria are increasingly effective with stronger buyer-supplier relationships.
DSM should develop a “Sustainability” list and “Innovation” list, which includes suppliers that fit the
minimal requirement of “Sustainability” and “Innovation”. Suppliers are ranked (from High to Low) on the
criterion used. This enables a faster selection process, because BG’s can use the list for the selection

process. The list should be updated on a yearly basis.
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Selection Factors: KPI'S

«  Willingness to integrate supply chain management principles.

« Supplier's order entry and invoicing system, including EDI.

Strategic » Supplier has strategic importance to DSM.
Commitment of + Supplier's effort in promoting JIT principles.
supplier to buyer + DSM's annual orders as a percentage of suppliers overall
business.

o  Supplier's ability to make a descent profit by supplying DSM.

»  Suppliers willingness to share confidential information.

e Ability to meet delivery dates.

« Honest and frequent communications.

Ability to meet to + Commitment to continuous Improvement in product and process.
buyer needs » Reserve capacity or the ability to respond to unexpected demand.

» Flexible contract terms and conditions.

« Financial stability and staying power.

o Technical expertise.

Capability » Industry Analysis.

« Scope of resources.

+ Testing capability.

o  Geographical compatibility/ proximity.

Buyer-Supplier Fit + Cultural match between DSM and the supplier.

o Pastand current relationship with supplier.

¢ Insurance and Litigation history.

Honesty Integnty » Opento site evaluation.

« Supplier's effort in eliminating waste.

Table 7.1: Most often used selection criteria (Kannan 2002)

7.3.2 Supplier Contracting

The contract of a supplier is important, because it includes the operational performance indicators on

which the supplier is evaluated. The BG’s often include the Certificate of Analysis within the contract.

The literature review also describes that when a contract includes the sentence that supplier are
measured and evaluated on their performance, suppliers tend to improve from 5 percent to as much as 25
percent, just by knowing that they are being measured and evaluated (Source: Aberdeen Group)

DSM Resins (DR) includes such a sentence within their contract..
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Recommendation:

DSM should use contracts that clearly indicate the KPI's on which suppliers are evaluated on.
DSM should include a sentence within the contract that describes that suppliers are measured and

evaluated on their performance.

7.3.3 Goods receipt

The delivery inspection for goods receipt is performed by the controller (warehouse staff) at the production
facilities of the BG’s. It is important that the delivery date in the purchase order at goods receipt is correct,
also when the date is changed afterwards. The purchase order has two dates: the delivery date
(scheduled) and the statistical (actual) date. Initially those dates are equal, but the statistical date is used
for calculating the supplier’s on-time delivery score. When the purchase orders are accumulated till the
end of the week and then updated in SAP without changing the date, the evaluation of the supplier is

unreliable.

Recommendation:

DSM should develop a process that ensures that the scheduled (and correct) date is used for supplier’s
on-time delivery score.

DSM can also purchase an electronic device (PDA), which the controller can use to check inbound
deliveries with the PO and report non-conformities directly (wireless) into SAP. Such a device is not being
used within DSM.

7.3.4 Invoice verification

DSM performed in 2007 a process improvement scan to analyze DSM’s operational business processes.
One of the results of the scan was that from just over 50,000 invoices, 28% of the invoices were without

reference to a purchase order and could not be further processed (manual procedures were required).

Recommendation:

DSM should develop a procedure that ensures that invoices are always related to a Purchase Order (PO).
DSM should also develop a process that ensures that duplicate invoices and other aspects are filtered
out. When all the invoices are refered to a PO, the invoice can automaticlaly be evaluated by SAP. Then

there is no need for manual procedures, which saves DSM time and reduces cost.

7.4 Internal and external stakeholder communication

The literature review describes that the communication about the supplier evaluation process to both
internal and external stakeholders is very important. After the supplier performance management system

is set-up, a communication framework is required in order to achieve consistent results. The performance
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feedback should be a two-way flow of communications between DSM and the supplier, as visualized in
Figure 7.2.

Performance
Expectations &
Requirements
Goods
(Services)
Supplier DsM
Feedback

Figure 7.2: DSM-supplier feedback process flow

The current SET is developed to act as a 2-way (360 degree) evaluation process where DSM and the
supplier evaluate each other. However the current SET acts as a 1-way evaluation process where DSM
only evaluates the supplier. In addition, some BG’s send questionnaires to suppliers requesting to score
DSM on service quality level.

The new SPMES should develop a 2-way (360 degree) evaluation. The BW-report which includes the
results of the performance of the supplier should be send to the supplier (external stakeholder). The result
of the performance of the supplier should also be accessible for other BG’s (internal stakeholders). The
supplier should also have the ability to score DSM on their performance using a (web-based)

questionnaire.

Recommendation:

DSM should develop a 2-way (360 degree) evaluation process, which includes evaluation of the supplier
by DSM using the BW-report and the evaluation of DSM by the supplier using a (web-based)

questionnaire. The supplier performance results should be accessible for other BG’s.

7.5 Recognition and rewarding suppliers

Motivating suppliers is important for the continuous improvement of suppliers. Supplier recognition
programs are a good way to motivate suppliers and promote performance. DSM already uses different

tools to motivate suppliers, as visualized in Table 7.2. However, DSM should develop a supplier
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recognition program that awards suppliers on their performance. The expense of such a system can
generate a return in investment. When suppliers improve (because they want to be recognized) the
internal cost (improvement cost) and cost associated to reducing poor performers can decrease. DSM has
already implemented supply base rationalization, supplier development and supplier evaluation. The only

tool missing is a supplier recognition program.

Tools to Evaluate, Recognize and Motivate Suppliers
Toaol: Result:

Supply base rationalization Motivates those selected to improve
performance to stay in the supply base and maybe
to increase business by becoming a single supplier
Involvement and assistance motivates desire to

Supplier development improve performance and create advantage over
other suppliers.

Supplier evaluation Motivates competitive spirit and desire to score
high in the field to gain recognition

Supplier recognitions programs Motivate suppliers that receive the award to be
even better. Motivate those that observe the award
to strive.

Table 7.2: Tools to evaluate, recognise and motivate suppliers.

Recommendation

DSM should develop and implement a supplier recognition program to reward suppliers on their
performance. Such a program is important for the continuous improvement of suppliers and reduces

overall costs and increase supplier commitment.

7.6 Implementation plan

The new SPMES requires an implementation plan to go live. Table 7.3 provides a summary of the most
important set of the activities that are required for the implementation of the new SPMES. This is typically
SAP related.

It is difficult to give a time-frame for the implementation of the new SPMES. This depends how fast SAP
specialists can implement the components required for the extraction of data from BG’s, so called info
cube has to be designed and implemented. This applies also for a BG’s connection to the complaint
management system for the extraction of all non-conformities. This can take weeks, even months to

implement.

After implementation the system is directly ready for us. However, there should be training on how to work
with the new designed system. After that automatic developed progress reports is the new way of

evaluation for both DSII as for the BG’s!
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DSM's Activity

Description

Project preparation

Sizing and blueprinting

Sap functional
development

Final Preparation

Go Live

Craft solution vision: Use this thesis as a starting point

Design and initially staff the SAP TSO

Cesign and staff the key positions of the SAP Technical Support Organization
(TS0), the organization that is charged with addressing, designing,
implementing and supporting the SAP solution.

Training: Train the various members of the SAP TS0, like data centre
specialists, high availability specialist and network specialists and train the end-
users to give all the required SAP knowledge and skills.

Perform installations: Install the (My)SAP components and technological
foundations like a web application server or enterprise portal

Round out support for SAP: |dentify and staff the remaining TS0 roles, e.g.
roles that relate to help desk work and other such support providing work.
Round out support for SAP: Identify and staff the remaining TS0 roles, e.g.
roles that relate to help desk work and other such support providing work.
Address Change Management: Develop a planned approach to the changes in
the organization. The objective is to maximize the collective efforts of all people
involved in the change and minimize the risk of failure of implementing the
changes related to the SAP implementation.

Address SAP systems and operations management: Create a foundation for
the SAP systems management and SAP computer operations, by creating a
SAP OPERATIONS MANUAL and by evaluating SAF management
applications.

Perform functional. integration and regression tests: Test the SAP business
processes, by executing functional tests to ensure that business processes
work, integration tests to ensure that the organization’s business processes
work together with other business processes and regression tests to prove that
a specific set of data and processes yield consistent and repeatable results
Perform systems and stress tests: Plan, script, execute and monitor SAP
Stress test, to see if the expectations of the end users, defined in service level
agreements, will be met

Prepare for cutover: Plan, prepare and execute the CUTOVER, by creating a
Cutover plan that describes all cutover tasks that have to be performed before
the actual go-live

Tum on the SAP system forthe end-users (BG's)

Table 7.3.: DSM’s implementation plan for the new SPMES (Source www.SAP.com).
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8. RESEARCH CONCLUSIONS & RECOMMENDATIONS

This chapter describes the conclusions and recommendations for DSM’s corporate management and for
DSM’s Sourcing department.

Paragraph 8.1.1- 8.1.3 describes the conclusions and recommendations based on the outcome of the
literature analysis, internal company analysis, and case studies analysis. The recommendations are
related to the design and implementation of the new SPMES.

Paragraph 8.1.4 describes the differences between the current and the new SPMES.

Paragraph 8.1.5 describes the new set-up for the new SPMES using SAP

Paragraph 8.2 describes the further research requirements.

8.1 Research Conclusions and Recommendations

8.1.1 Analysis aspects
This paragraph answers:

RQO1: What is the best practice of supplier performance measurement used in literature, internal
analysis and external analysis

The literature review performed shows:
e That the following CSF’s are most often used for the supplier assessment process: “Quality”,
“Delivery”, “Time”, “Cost”, “Price”, “Flexibility”, “Responsiveness”, and “Service”. (Paragraph 3.8.3)
e That “soft” criteria such as “Strategic fit” and “Strategic commitment” are just as important, or even

in some cases more important than hard criteria such as “Price” and “Quality”.

SAP software can be used to measure operational performance criteria within SAP-MM. The data can be
used for the evaluation of suppliers (Paragraph 5.6). The internal BG-SAP analysis shows that:

e The BG's are free to use SAP for supplier evaluation, it not obligated.

e BG’s think that SAP does not include enough possibilities to reflect BG-specific needs.

e SAP-Master Data is unreliable for several reasons.

e The knowledge of using SAP for evaluation is sometimes missing.

e The advantages of using SAP are not known.

Currently, DSM’s Supplier Evaluation Tool (SET) includes supplier performance evaluation criteria, which
BG’s should use for the evaluation of suppliers (Paragraph 5.4). The SET analysis shows that:
e SET includes many performance criteria.
e SET includes performance criteria related to the supplier selection process and to the supplier
assessment process.

e The performance criterion “Cost” is not included within SET.
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e SET stimulates continuous improvement rather than monitor and objectives are dynamic over
time.
e SET does not include objective and clear measures and is not linked with corporate strategy and

objectives.

BG’s fully rely on traditional On-Time In-Full (OTIF) techniques (Non-SAP) for the evaluation of suppliers
(Paragraph 5.2 - 5.6). The BG analysis shows that:
e 6 out of 6 BG’s have an OTIF- based evaluation system in place. 0 out of 6 BG’s use SAP for
supplier evaluation for several reasons.
e The purpose and measurement aspects for the performance criteria “Sustainability” and
“Innovation” are not clear.

e Mostly qualitative (subjective) methods are used for supplier evaluation.

The case study performed and three case studies from literature (Paragraph 4.1. -4.4):

e Show that the following CSF’s are most often used for the supplier assessment process: “Quality”,
“Time”, “Cost”, “Flexibility”, and “Innovation” and “Service”. “Cost”, “Quality”, and “Innovation” were
highlighted as the most important CSF’s.

e Show that SAP can be used for supplier evaluation.

e Have supplier award programs in place to award the best supplier of the year.

8.1.2 Design aspects
This paragraph answers:
RQ2: How should the current SPMES be modified and optimized according to the theoretical and

Empirical research results of the best practices and current corporate and purchasing strategy?

SET should be divided into selection performance criteria and assessment performance criteria
(Paragraph 6.2). The SET analysis shows that:
e The supplier selection process should include soft factors such as “Innovation” and “Sustainability”

e The supplier assessment criteria should include DSM’s new SPMES factors.

The new SPMES design includes strategic, tactical and operational performance criteria (Paragraph 6.2).
The design analysis shows that:
e The strategic related performance criteria “Sustainability” and “Innovation” should be measured
using web-based questionnaires in SAP-SRM (Paragraph 6.3).
e The tactical related performance criteria: “Price level” should be measured using SAP-MM

(Paragraph 6.4).
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e The tactical related performance criteria: “Flexibility”, “Service”, and “Information sharing” and
“invoice accuracy” should be measured using web-based questionnaires in SAP-SRM (Paragraph
6.4)

e The tactical performance criterion “Invoice accuracy” should be measured using notifications in
Sap-QM (Paragraph 6.4).

e The operational related performance criteria: “Product quality”, “On-time delivery”, and “Right
quantity” should be measured using SAP-MM (Paragraph 6.5).

LI

e The operational related performance criteria: “Package quality”, “Documents”, and “SHE safety

policy requirements” should be measured using notifications in SAP-QM (Paragraph 6.5)

DSM should implement a Complaint Management System (CMS), in order to share and use customer and
supplier complaints for the evaluation process (Paragraph 6.6.3). The CMS analysis shows that:
e DSM should use the current SAP-QM and SAP-MM modules to measure supplier and customer
complaints.
e SAP CRM is important for the follow-up and sharing of customer complaints between the BG and

the sales department.

SAP Business Warehouse (SAP BW) should be used for the extraction of data from the different IT-
Systems (Paragraph 6.6.4). The SAP BW analysis shows that:
e DSM should develop the same sort of kernel as BW-M, only this time to retrieve supplier
evaluation data from the BG’s. The new kernel, which should be called BW-Supplier Evaluation
(BW-VE) allows the retrieval of information data from BG’s to be stored in so called “cubes”

(storage places). The information out of these “cubes” can then be used for reporting.

8.1.3 Implementation aspects

This paragraph answers:

RQ3: How should a Performance Measurement System be set up and implemented with the use of
SAP?

DSM should develop a cost-estimate for the implementation of the new SPMES. The following cost
aspects should be included (Paragraph 7.2):

e The design of a new BW- kernel for the extraction of information data from IT-Systems.

e The data fields of the modules used should be activated across all BG’s.

e The development of additional methods and DSM processes.

e SAP training for DSM employees.
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DSM should focus on certain steps within DSM’s purchasing process, which are related to the evaluation

of suppliers:
Supplier selection step:
e DSM should focus on the performance criteria “Innovation”, “Sustainability”, and “Strategic Fit” for

the selection process. These criteria are increasingly effective with stronger buyer-supplier

relationships. (Paragraph 7.3.1)
e DSM should also develop a “Sustainability” list and “Innovation” list, which includes suppliers that

fit the minimal DSM requirements. This enables a faster selection process, because BG’s can use

the list for the selection process. (Paragraph 7.3.1)

Supplier contract step:
e DSM should use contracts that clearly indicate the KPI’s on which suppliers are evaluated on and

include a sentence within the contract that describes that suppliers are measured and evaluated

on their performance. (Paragraph 7.3.2)

Goods receipt:
e DSM should develop a process that ensures that the scheduled (and correct) date is used for

supplier's on-time delivery score (Paragraph 7.3.3).
e DSM can also purchase an electronic device (PDA), which the controller can use to check
inbound deliveries with the PO and report non-conformities directly (wireless) into SAP

(Paragraph 7.3.3).

Invoice verification:
e DSM should develop a procedure that ensures that invoices are always related to a Purchase

Order (PO). DSM should also develop a process that ensures that duplicate invoices and aspects
are filtered out. When all the invoices are referred to a PO, the invoice can automatically be

evaluated by SAP. Then there is no need for manual procedures, which saves DSM time and

reduces cost (Paragraph 7.3.3).

DSM should communicate with internal and external stakeholders:
e DSM should develop a 2-way (360 degree) evaluation process, which includes evaluation of the
supplier by DSM using the BW-report and the evaluation of DSM by the supplier using a (web-
based) questionnaire (Paragraph 7.4).
e The supplier performance results should be accessible for other BG’s (Paragraph 7.4).
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DSM should develop a recognition and reward program:

e DSM should develop and implement a supplier recognition program to reward suppliers on their

performance. Such a program is important for the continuous improvement of suppliers and

reduces overall costs and increase supplier commitment (Paragraph 7.5)

The new SPMES requires an implementation plan to go live:

e The following DSM activities should be followed: Project preparation, Sizing and blueprinting, SAP

functional development, Final preparation and Go Live (Paragraph 7.6)

8.1.4 Current versus new SPMES overview

The following most important differences between the current and the new developed system

Current
- BG’s use their own SPMES
with different CFS’s and KPI'S.

- SAP is not used for supplier
evaluation

- Supplier evaluation is time
consuming

- The performance criteria
“Innovation” and
“Sustainability” were not clear

- No complaint management
system to register customer
and supplier complaints.

- Outdated list of CSF’s and
KPI's

- Internal SAP possibilities for
supplier evaluation and
supplier relationship
management unknown.

New

BG’s use the same standardised
SPMES with the same CSF’s and
KPI'S but with the option to add
different weight-factors for each
performance criterion.

SAP is used for supplier evaluation

Supplier evaluation performed with
a push of a button.

The performance criteria
“Innovation” and “sustainability” are
clear due to developed and
approved web-based
guestionnaires.

A complaint management system
in place to register customer and
supplier complaints.

Updated list of most important
CSF’s and KPI's

SAP possibilities for supplier
evaluation researched and clearly
described. Supplier relationship
management now part of DSM’s
continuous improvement and
evaluation process.

8.1.5 Set-up requirements for DSM’s new SPMES

The following SAP modules® are required for the new set-up:

e SAP Material Management (SAP-MM). SAP-MM is the largest functional module in SAP. This
module mainly deals with DSM’s Procurement Process, Master Data, Inventory Management,

Material Requirement Planning, Invoice Verification etc.

® For information on  SAP-modules, please refer to www.sap.com
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e SAP Supplier Relationship Management (SAP-SRM). The SAP-SRM application automates,

simplifies, and accelerates procure-to-pay processes for goods and services. With SAP- SRM the
DSM business groups can reduce procurement costs, build collaborative supplier relationships,
manage supply bases better etc.

e SAP Quality Management (SAP-QOM). SAP-QM assures that products meet regulatory standards

and meet DSM’s product specifications. SAP-QM processes are thoroughly integrated into the
manufacturing process. An important aspect is the possibility to create Quality Notifications which
enables the recording and processing of internal or external problems that result from poor
product quality.

e SAP Business Warehouse (SAP-BW).
SAP-BW gives the option to analyse different data retrieved from DSM’s IT-systems with each

other. It allows the extraction, transformation and reporting of information data amongst SAP

modules. SAP BW can be used to calculate and report the overall performance of a supplier.

To use SAP for supplier evaluation, certain functional requirements must be met. To identify these
requirements elaborated interviews with SAP specialist were performed to come to a list of six minimal
requirements. DSM’s new IT-set-up for the implementation of a standardised supplier performance
measurement & evaluation system is visualized in figure 8 and includes the following minimal
requirements:
1. The possibility to share and store information data between IT-Systems from business groups.
2. DSM supported written procedures for SAP-QM and SAP- SRM. Currently, DSM supports only
the SAP-MM module with written procedures.
3. Management support for the use of SAP instead of traditional techniques for supplier evaluation.
All business groups are required to use SAP in order to share information.
4. The possibility to share and store web-based questionnaires. This is important to register certain
performance criteria, which are required for the new set-up.
5. The possibility to share and store (customer and supplier) complaints for the evaluation process.
This is important to measure certain performance criteria, especially related to poor quality.
6. The possibility to report stored information data (using BW-report).
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- questionnaires

- Innovation (semi-auto)
- Sustainability (semi-auto)

EVALUATION

Hard Quantitative Factors

Operational performance cntena:

- Package quality (manual)

- Documents (manual)

- SHE policy requirements
(manual)
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- Customer complaints via SAP-
CRM.

Figure 8 Set-up for DSM’s new Supplier Performance Measurement & Evaluation System

Strategic performance criteria “Innovation” and “Sustainability” are registered by the use of an online SRM
web-based gquestionnaire that incorporates questions related to a scoring method with individual weighing
factors for each performance criterion. SAP can automatically calculate a questionnaire from each of the
six business groups to get an overall score. It is possible to create an individual questionnaire for each
criterion. | have contributed in the development of the “Innovation” and “Sustainability” questionnaire,
which both have been tested and approved by DSM. The tactical performance criteria: “Cost®, “Flexibility”,
“Service”, and “Information sharing” are also registered by a SRM web based questionnaire. The
operational performance criteria “Quality and “Delivery” can be automatically retrieved from DSM’s SAP-
MM module. DSM’s SAP-QM 8d notification report can be used to register and manage customer and
supplier complaints regarding poor quality, which are required for certain performance criteria. When
these systems are implemented DSM will have an elaborated supplier performance measurement and
evaluation system that minimizes manual handling, speeds up the supplier evaluation process and allows

performance data to be shared and analyzed between business groups.
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8.2 Further research required

The current IT- landscape of DSM is very complex. It comprises more SAP functionality than described in
this thesis. The result of this complexity is that DSM employees find it difficult to work in this IT-
environment. The performed interviews with several SAP-specialists conclude that even they find it
sometimes difficult to understand what the effects are of changes within the current IT-System.

Further research is required to simplify the current DSM- landscape, so more people within DSM can use

the benefits of these systems.
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A. MSU model

The purchasing function involves more then just the purchasing process. Purchasing Excellence (PE), a more
recent purchasing model which is currently used by the Dutch Association for Purchasing Management (NEVI)
program includes eight key strategic processes and six enablers developed by Monczka from Michigan State
University in the late 1990s (Figure 9). This Michigan State University (MSU) model makes it possible to
benchmark an organization to others and to the best-in-class. Each process includes ten steps from low to high
and the higher the score is the more mature an organization is and the closer an organization is to purchasing
excellence. The scoring outcome can be showed in a diagram (appendix).

Establish and [y
leverage a world-
class supply base

Develop [y
commodity/
article group
strategies

Develop and L=
manage supplier
relationships

Insourcing/

Integrate suppliers[V>y

outsourcing INTEGRATED, into the new product/
ALIGNED AND process development
GLOBAL process

................ WD
"""" . Integrate suppliers

> into the order
fulfilment process

Manage cost
strategically across
the supply chain

Supplier
development and

eliy management ) i G nicreted

supply chain processes

Figure 9 The eight strategic processes of the MSU model.

The following strategic processing steps are included in the MSU model:

Step 1: Determine to outsource processes or to in-source processes that currently being outsourced.

Step 2: Determine which commodities to use and create a strategy for each commodity with the use of cross-
functional teams.

Step 3: Establish a world class supply base by optimizing the supply base through supplier reduction or costs & risk
calculation from doing business with the supplier.

Step 4: Develop and manage supplier relations by setting a strategy in order to identify which suppliers are worth to
intensify a partnership with and to what level.

Step 5: Integrate suppliers into the new product/process development process by measuring the role of the
procurement department in the product creation and to that of suppliers.

Step 6: Integrate suppliers into the order fulfilment process by connecting the logistical processes of the company

to the supplier.
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Step 7: Create supplier development and quality management by using supplier quality and improvement
programs.

Step 8: Manage the costs strategically across the supply chain by working together with the supplier to identify
where costs can be cut.

The strategic processes can not be performed without the six relevant capabilities or also called enablers.
Therefore a second cycle is introduced (Figure 10).

Develop
organization and
teaming strategies

Deploy
globalization

Establish globally
integrated and aligned
purchasing and supply

chain strategies and plans INTEGRATED, \
N ALIGNED AND S '

3 K GLOBAL

Establish human
resource development
and fraining

Develop
-~ purchasing and supply§ :
chain measurements

Develop and
implement enabling
IS/IT systems

Figure 10: The six enablers of the MSU model

The following strategic enablers are included in the MSU model:

Step 1: Align globally the Purchasing and Supply Chain Strategies and Plans.
Step 2: Develop organization and Teaming Strategies.

Step 3: Deploy Globalization.

Step 4: Develop Purchasing and Supply Chain Measures.

Step 5: Develop and Implement enabling IS/IT-Systems.

Step 6: Establish Human Resource Development and Training.

Using Monczka’s MSU- model the following circled steps (Figure 9&10) are directly related to the measurement
and evaluation of suppliers and include the strategic process of Supplier Development & Quality Management and
the development of Purchasing and Supply Chain Measures as an enabler. The elements of the strategic process
Quality Management and the elements of the enabler Measurement are described in table 1 and 2 (Appendix). The
link and benefits of Supplier Development and Quality management is further described in

Paragraph 3.1.7.
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B. Interview questions
1. General Questions:
- What is your role in the company?
- What is the current role of purchasing at your company?
Explanation: centralized or decentralized purchasing, the purchasing function within a matrix structure,

strategic importance of purchasing.

2. Supply Base Questions:

- How big is your Supply Base (in general)?

- How is the Supply Base segmented at your company?
Explanation: In order to determine which suppliers to measure the supply base needs to be segmented.
This is the process of putting suppliers into groups or categories based on common attributes such as
dependence, strategic importance, risks or costs, usually into A/B/C categories.

o What are the segmentation criteria and weighing factors that your company uses? Explanation:
How do you determine which supplier belongs to a certain category? This can be linked to

corporate policy and strategy.

3. Supplier Performance Measurement and Evaluation Questions

- What kind of Supplier Performance Measurement and Evaluation System do you use at you company?

- Who is responsible for the supplier performance measurement and evaluation at your company?

- What are the measurement criteria that your company uses for measuring supplier performance?
Explanation: For example: quality, lead-time, delivery time, flexibility, technology, innovation, price,
responsiveness, commitment, dependency.

o How are the several measurement criteria defined?
o What are the weighing factors used for the different measurement criteria?

- What is the method used for data collection?
Explanation; for example data comes from: Corporate Information System (SAP) other ERP
systems, Surveys, Questionnaires, Site visits (audits) Scorecards, 1SO.

- How do you measure and evaluate a supplier that delivers different products to several sites?

- In what way are measurement results communicated back to the supplier?
Explanation: Face- to face meetings, sending suppliers measurement results, an internet portal
that they can visit, of all together?

- Do you have a special method/program to correct (adjust) and improve the performance of suppliers after a

dissatisfied evaluation outcome?

- Do you have a best quality award for suppliers?
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C. Kraljic Matrix

Kraljic classifies products on the basis of two dimensions: The importance of purchasing and supply risk (low and
high). This result in a 2x2 matrixes and classification into the following four categories: non-critical products,

bottleneck products, leverage products and strategic products (Figure 5.3).

High OSM's point of view High ~ D=M's Suppliers point ofview
Sourcing Supply Development Caore
Management Management
- Attractiveness
Supply Risk Il Bottlenack | Strategic of account to
Frogucts Erausts supplier |
Purchasing Material Muisance Exploitable
Management Management
I Non-critical Il Leverage
Products Froducts
Low High Lo High
Strategic importance of Currentvalue ofthe
purchasing (valuefalliance) businessto the supplier
Figure 5.3: Kraljic (1983) Matrix Figure 5.4: DSM’s mirrored approach

For each of the following quadrants a different strategy is applicable (Elram, 1997):
|. Strateqgic products: Products in this Quadrant are characterized by a high supply risk caused by scarcity or

difficult delivery. The recommended strategy is to establish a close relationship with the supplier, focus on early
supplier involvement, joined development of products (or services) and keeping a long-term value focus.

Il. Leverage products: Products is this quadrant represents a high percentage of the profit of the buyer and many

suppliers are available. The recommended strategy is to exploit the favourable situation of the buyer with vendor
selections, targeted pricing and with centrally negotiated umbrella agreement with preferred suppliers

lll. Bottleneck products: Products in this quadrant can only be acquired from one supplier and have low impact on

the financial results. The recommended strategy is to develop Volume insurance and simultaneously open up other
supply opportunities to improve the buyer’s purchasing position.
IV. Non-critical products: Products in this quadrant are not of great importance to the company. Products represent

a low value and can be acquired everywhere. The recommended strategy is to reduce the number of suppliers and

focus on standardisation of business processes
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D. DSM’s SET

Supplier Logo Here

PERFORMANCE MANAGEMENT REPORT

PLEASE DO NOT START THIS PERFORMANCE MANAGEMENT REFPORT VWITHOUT FIRST READING THE INSTRUCTIONS

UNIVERSITY OF TWENTE.

Unlimited. D s M

Supplier Name:

Supplier Humber:

Spend Category:

DS Responsible Party:

Supplier Responsible Party:

Report period:

Spend:

# Deliveries:

# Justified Mon-conformities (Disruptive/Mon) - Supplier:

Report made by (involved people)

Report Date: (mmiddiyy)

BUSINESS COMMITMENT
SECURITY OF SUPPLY

SUSTAINABILITY
QUALITY
TOTAL OVERALL

WEIGHT

QUALITY )—é

SUPPLIER SCORES

BUSINESS
COMMITMENT

SECURITY OF
SUPPLY

SUSTAIN

ABILITY

Approved by

Crate

Date evaluation with Supplier

Present from supplier

SCORE

Supplier Ranking: C

Improvement program:

Large improvement program needed

Improvement program to be attached
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SUPPLIER NAME

SPEND CATEGORY Unlimited. DSM
BUSINESS COMMITMENT

A. Strategic Alignment - Supplier is open on exchanging market information and his strategic intent. He
conducts business with DSM in support of an aligned strategy

Source of Data DSM scoring Weight Factor 20%
5 = Above expectations
3 = According expectations 2
1 = Below expectations

DS COMPMENT:

B. Resource Allocation - Supplier will commit necessary resources to support the SDF as defined by the
contract{s). Support to include appropriate personnel for attendance at scheduled meetings, creation and
review of key reports. management of complaint management process, and participation in identified
{technical} projects

Source of Datal DSM scoring | Weight Factor 20%
5 = Supplier has account team in place. Issues are discussed with account team on
continuous basis. Supplier allocates experts to sclve specific problems
3 = Supplier has sales representative available who can be reached easily and whao is 3
authorized to solve any issue
1= Interaction possibilities with supplier are limited. Sales representative is difficult to reach or
unknown
DSM COMMENT:

C. Continuous Improvement - Savings goals achieved based on purchase price as defined in the
contract. Supplier actively controls costs during contract term. Pro-active improvements proposed by
supplier, Process improvement realized

- CostTCO reduction
Examples - Pro-active improvement
- Process improvement
Source of Data DS scoring | Weight Factor 20%

5 = Supplier actively participates in joint cost saving programs with DSM and proactively
passes savings on to DSM

3 = Supplier supports projects leading to TCO improvement such as process efficiency. lower 2
costs, reduced non-gquality

1 = Supplier shows hmited or does not support initiatives to improve TCO or product/process
quality

DSM COMMENT:

D. Innovation - Joint innovation program ongoing. Supplier has capahbilities that can facilitate our
innovation efforts

Source of Data DS scoring Weight Factor 20%
5 = Supplier jointly develops products andfor applications with DSM
3 = Supplier is prepared to share technical know-how 1
1 = Mo capabilities for innovation
DSM COMMMENT:

E. Market information - Supplier is willing to exchange market information. Information is valuable for our
own business intelligence

Source of Data DSM scoring Weight Factor 20%
5 = Supplier conducts regular business reviews, shares its view of major trends in the market
and the own corporation and is prepared to conduct joint studies 3
3 = Suppliers shares some market information and gives information about own corporation
1 = Supplier is not prepared to and does not exchange any market information

DSM CORMENT:

L BUSINESS COMMITMENT




ODSM UNIVERSITY OF TWENTE.

SUPPLIER PERFORMANCE
SPEND CATEGORY Unlimited. DSM
SECURITY OF SUPPLY

A. Delivery on-time - Delivery on-time. undamaged and complete. Each delivery schedule line of which
the delivery is too early or too late will be considered non-conforming

DSM scoring Weight Factor G0%

Source of Data

- Poor condition of truck/trailer impacts akility to deliver
- Tank/hoses/couplings not clean and dry

- Requested unloading equipment missingl/incorrect

- Tank/hoses/couplings leaking/damaged

Examples of Non- |- Late/early delivery/pickup
conformity
Observations

- Incorrect packaging
- Quantity incorrect
- amaged pallet
- amaged packaging
- Lack of notification of late delivery
- Other
= 100% on-time delivery, complete and undamaged
= Delivered not always on time, complete or undamaged, but without consequences for our
operations. Mon-performance(s) seems to be incidental 3
1 = Delivered not always on time, complete or undamaged, resulting in disruptions in our

activities. Mon-performances seems to be moare structural
D5 CORMENT:

L h
|

B. Supply assurance - Suppglier will maintain adequate safety stock and have in place
contingency/disaster plans as per the contract(s)

Source of Data DSM scoring | Weight Factor 20%

- Delivery incomplete due to supplier shortage

Examples of Non-
conformity
Observations

- Delivery late due to supplier shortage

- Safety stock beloww agreed upon levels

- Other

& = Supplier has sufficient safety stock in place/manages VM| and has contingency plans as
per contract

3 = Supplier conducts planning in close cooperation with DSM and has safety stock in place 5
1 = Supplier has made no provisions for supply assurance, no safety stock and is not

prepared to cooperate in terms of planning
S COMPMENT:

C. Flexibility - Suppliers” ability to adjust to changes of plans. (E.g. rush delivery, increased volumes)

Source of Data DSM scoring Weight Factor 20%
5 = Supplier has sufficient resources, is flexible. loyal and adapts rapidly to any changes of
plans/content to work
3 = Supplier has usually the resources, but show some difficulty in adapting to new changes 1
of plans/content of work
1 = Supplier shows very little flexibility to adapt to changes or new plans
S COMPMENT:

TOTAL SECURITY OF SUPPLY 3,0
10
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A. Program { Compliance to Policy Sustainability Program 3 steps (Code of Conduct signed,
questionnaire, Audit)

Source of Data

DSM Scoring/Questionnaire | Weight Factor A%

Examples of non-
conformity
observations

Examples of high
risk-items /
showstoppers

Valuakle Partnerships - Lack of management system

- Lack of Permit(s)
Reszpect for People - Limit'Lack of SHE training
- Limited of freedom Labor Union
- No whistle blow function
Good Corporate - Ho emergency procedure
Citizenship - No S5HE Target

- No 5HE Performance Measurement
Questionnaire points:

Valuable Partnerships

At non- compliance to permits -> might e serious issue to be judged case by case
AB: restrictions to free trade [(very serious issue ! showstopper)
Af: protection of copyright and patents -> might be serious issue to e judged caze by case

Respect for People

C3: SHE performance -> bad or deteriorating performance might serious showstopper
particularly for contractors
CE: Complaint M505 -> might be serious issue to be judged case by case

Good Corporate Citizenship

B3: Child lalkxor < 15 year showstopper

B4: employees < 18 years hazardous work showstopper or at least immediate action

5 = Code of Conduct andfor questionnaire and/or audit is according DSM standards

3 = Code of Conduct and/or questionnaire and/or audit with minor issues

1 = Code of Conduct and/or questionnaire and/or audit with major issues
0 = Showstopper or high risk items identified

DS COMMENT:

B. Proven Performance on SHE/Sustainability at DSM

Source of Data| DSM Questionnaire + Non-conformities | Weight Factor

A%

- ADR equipmentiicensing missing
- Supplier employee's PPE missing/not usedimproperly used
- Delivery equipment safety rail missing/not working properly

Examples of non- |- Unsafe behavior of Supplier's employee
C{Jnf{.'lrl'l'lit'j.l' - Supplier's employee non-compliant with site access rules
observations - Supplier's employee inadequately trained

- Supplier's employee non-compliant with site traffic rules
- Supplier's employee responsikle for spillage/leakage
- Ho assessment executed of impact of product in the value chain

= World-class standard. Supplier continuously upgrades their standard
= In accordance with DSM standard

3 = Some minor issues

1 = Unacceptahle standards, major issues identified

FS ]

DS COMPMENT:

C. Initiatives to reduce carbon footprint, including scope 2 and scope 3 Green House Gases (GHG)-

emissions

Source of Data] DSM Questionnaire + Hon-conformities | Weight Factor

20%

5 = Supplier offers initiatives to reduce carbon footprint | including scope 2 and scope 3 GHG-
emissions (green electricity. green chemical routes)

3 = Some initiatives to reduce carbon footprint | including scope 2 and scope 3 GHG-

1 = Mo initiatives

DSM COMMENT:
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N RERE R TR S -

AL Specifications/Functional Scope: Product provided per DSM specifications/functional scope. without

Source of Data D5SM scoring [ WWeight Factor [ 30%
- Material does not meet specification

Examples of non-
conformity
observations

- Material delivered contaminated

- Material shipped andior delivered at incorrect temperature

- Other

5 = Quality of the delivered product alwaws meet the agreed specifications. Product quality very
consistent. Supplier provides CPK wvalues (CPK = 1.33) for defined specification variables

3 = Some minor deviations in delivered product compared to agreed specification. Has not let to
problems in DSM activities. Product quality is not very consistent and requires extra entrance 2
control

1 = Delivered product quality not always according agreed specification. leading to sericus

interruptions or non-acceptance by DSMM. Product quality seems not to be under control
SP COPPAENT:

B. Quality standard awvailable: Doses the supplier has a certified guality standard

. B oy
Source of Data DS scoring WWeight Factor 10%

= Supplier is TS2Z/GMP/FDA qualified
Supplier is 1ISO92001/1S014001 qualified el
Supplier has been assessed and approved via DSM audit
= Supplier has no certified quality standard

SPA CORAPAENT:

=1
4
3
1
[+]

C. Invoice accuracy/payment performance: %% of invoices received accurate and complete. Mumber of
blocked invoices

Source of Data DSM scoring | Weight Factor | 10%
- Purchase order # incorrect/ymissing
Examples of mon- - Banking information incorrect'missing
conform Tty - Item price incorrect
- Delivery quantity incorrect
- Other

5 Supplier accepts electronic self invoicing from DSM

4 Supplier sends correct invoice documents accurately and on time

3 = Supplier generally sends correct invoices and credit notes fairly on time 4
2

1

]

= Supplier sends generally correct invoices on time. but does not send credit notes proactively
= Many wrong or late invoices. Credit notes are not send proactively
SM COPAPAENT:

D. Documentation availability/accuracy: Complete and accurate documentation received with or prior to
each shipment

Source of Data DSM scoring Weight Factor 30%

- Purchase order % incorrect/missing
- Cleaning certificate missing
- Delivery & missing
Mon-conformity - Bill of lading missing

Observations - MSDS missing
- CoOAMCODC Test certificate missing
- Lakels incorrectymissing

- Other

5 = All documents are accurate and send on time. Supplier is proactive in sending additional
information
3 = All documents received and are correct. but some have been received late 2

1 = Mot all documents have been received or documents contain many errors
SP COPPAENT:

E. Complaint Management - Supplier will support DSM in analysis of complaints received in regards to
products or services provided by Supplier. Support to include data collection. root cause analysis and

- # of complaints
- # of repetitive complaints
Observations - Response time
- Quality of the answvwer
- Complaint followe-up
- Reacheakility & responsiveness claims

Source of Data DSM scoring | Weight Factor 20%
= Supplier confirms receipt of non-performance and reacts with detailed root cause analysis
= Supplier confirms receipt of non-perdformance and reacts with detailed root cause analysis
= Supplier reacts with detailed root cause analysis and effective improvement actions within 3
iven time frame
= Supplier reacts with low quality root cause analysis and no structural corrective actions
= Supplier does not react on non_performance notifications or anly after escalation

Q= M0 Wk M

SP COPAPAEMNT:
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E. IT-systems related to supplier evaluation

The SAP R/3 architecture includes add-on Enterprise Resource Planning (ERP) modules that can be used for the

order fulfilment and billing process.

The following IT-Systems and modules are related to supplier evaluation:

o Material Management (MM) can be used to register a limited set of operational performance data that is
already registered within DSM’s Purchase-to-Pay process (paragraph 5.1.9) such as e.g: delivery on-time,
guantity and quality. Currently the SAP-MM module is not indented to be used as a full evaluation process.

o Quality Management (QM) can be used for quality planning, quality assurance and quality control. The latter is
important and includes an 8 discipline (8D) -report that can be used to register and solve customer and vendor

complaints.
o Supplier Relationship Management (SRM) can be used as a managing tool to manage the “Source to Pay”

process. It includes the possibilities to find the right supplier, maintain contacts the process of ordering and
paying of products and services using a shopping cart.
o Customer Relationship Management (CRM) can be used to acquire and retain customers, gain marketing and

customer insight.
o Business Warehouse (BW) can be used to integrate, transform, consolidate, clean and store information data

from different IT-Systems.
v' BW Magneto (BW-M) can be used to measure the total amount of purchase spend from all suppliers in

all BG- systems. BW-Magneto is linked with al the BG’s and can retrieve all relevant financial data.

Business Intelligense

SAP R
» MM
EFF Lo -
« FI
. EE Reporting
v s Data Warehouse (DWW)
SEM modisles Comprizes of allinformetion deata
from all systems)
. . Analyses
Input h | Output
Business Warehouse (BW)
CREM -Metadats (Integrates, transforms,
- Supamiary Data consolidates, cleans and stores
~Faw Dats information data) Mining

yElRTS

Figure 5.7: DSM’s IT-landscape related to supplier evaluation.
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F. SAP MM R/3 Architecture

Within standard SAP, supplier evaluation is completely integrated into the Materials Management [MM] purchasing
component. This means that information such as delivery dates, prices, and quantities can be taken (automatically)
from purchase orders. The SAP-MM module can use data from other modules within the (R/3) architecture such as
e.g.: Production Planning (PP), Quality Management (QM), Finance & Controlling (FICO) and Sales & Distribution
(SD).

Following an overview of standard SAP performance criteria, which are either supported by Apollo in SAP-MM
(indicated with v ) or not (yet) supported by Apollo in SAP-MM (indicated with -).

Group Pricing
v' Price level: measures vendor’s price against the market price (benchmark price).

v" Price history: measures if the vendor’s price development during a period of time is comparable to the
development of the market price

Group Quality
v' Goods receipt: measurers the quality of the product that the supplier delivers.

- Quality audit: it depends on specific rules for creating an audit notification in the QM system, a part
that is not standardized by Apollo. Apollo recommends including the outcome of supplier audits in the

broader vendor evaluation process that is positioned outside (R/3).

- Complaints/rejection Level: it depends on specific rules for creating complaint notifications in the QM
system, a part that is not standardized by Apollo. Apollo recommends including the evaluation of
supplier complaints in the broader vendor evaluation process that is positioned outside R/3. Only when
BG’s have implemented a complaints system in (R/3) and there is a simple interface possible with the
vendor evaluation process, Apollo promotes that complaints should be used as part of the vendor

evaluation process.
Group Delivery

o On-time delivery

o Quantity reliability

o Confirmation date: The system measures the deviation from the confirmed delivery date. This
function can only be used when there are inbound deliveries. Because Apollo does not use

inbound deliveries, Apollo does not support evaluation of the confirmation date.

14
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o Compliance to shipping instructions: This evaluation is possible only when for each goods a receipt
is indicated if the shipment complies with the instructions. That requires additional training. Apollo

does not support this function.

Apollo does not support other non-operational performance criteria for supplier evaluation. Also the semi-
automated measurement criteria and manual measurement criteria are not supported by Apollo, because these
options require additional manual actions, which are vulnerable for human errors.

SAP- QM (R/3 architecture)

Within standard SAP, quality management is integrated into the Quality Management (QM) component within SAP
(R/3) architecture (figure 5.7). It is an add-on module and can be implemented at the beginning or it can also be
implemented after go-live. The QM module supports tasks related to quality planning, quality inspection and quality
control. In addition, QM supports the creation of quality certificates and manages problems with the use of quality
notifications. The integration of the QM module in the (R/3) architecture allows information to be shared between
other applications such as Material Management (MM), Production Planning (PP), Sales & Distribution (SD) and

Finance and Controlling (FICO).

Following an overview of standard SAP performance criteria, which are either supported by Apollo in SAP-QM
(indicated with ¥ ) or not (yet) supported by Apollo in SAP-QM (indicated with -).

Group Quality:
e Quality planning: Includes basic data for quality management and the planning for inspections.
e Quality assurance: Includes the quality inspections and quality certificates.
= Quality control: includes quality notifications and a QM- Information System.

(Only customer complaints are supported by Apollo).

Quality Notifications

An important aspect of the QM- module is the creation of quality notifications. These notifications should be used
for the input for a Complaint Management System (CMS). A CMS can be used by DSM to achieve company
specific (quality) goals. SAP supports complaint management with a flexible quality notification tool. The tool can
be used to record, process, and monitor all non-conformities (problems) within an organization such as e.g.
complaints against vendors, customer complaints, internal problems or other user-specific non-conformities. The
creation of notifications can be important for vendor evaluation, especially for CSF’s that are difficult to quantify.
Therefore a test was performed (Appendix), which shows that it is possible to create notifications that are not
“Quality” or “Delivery” (operational) related. However this option can not be automated and require a manual
notification input, whereas SAP supported operational elements can be triggered automatically (depending on the

settings).
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Within QM there are two applications that can be used, QM(01) for the creation of a notification and QM(02) to
modify a notification. The benefit of using SAP for Complaint Management (CM) is that the follow up is clearly
described with the use of dashboards and timeframes. Table 5.3 shows the 8 disciplines that are included within

the current standard QM- module, which includes an 8D-report complaint notification application.

SAP QM- 8D report

Discipline 1. Form the team
Discipline 2. Describe the problem
Discipline 3. Contain the problem
Discipline 4. Identify the root cause
Discipline 5. Formulate and verify corrective actions
Discipline 6. Correct the problem and confirm the effects
Discipline 7. Prevent the problem
Discipline 8. Congratulate the team
G. SAP SRM

Within standard SAP, Supplier Relationship Management (SRM) is integrated into the SAP-SRM component
outside the (R/3) architecture (figure 5.7). SRM is a managing tool to manage the “Purchase to Pay” process
(figure 5.8). It can be used to find the right vendor, maintain the contacts with this vendor and handles the process
of ordering and paying. The receipt handling can be done in SRM as well in the SAP-MM-module described in
paragraph 5.5.2. This means that in SRM, vendor evaluation can be used in combination with web-based surveys
that can be used to evaluate vendors. The BG’s can develop individual surveys and questionnaires and select the
criteria that are required for the evaluation, and determine (by contract) when the evaluation has to take place.
Afterwards the data gathered from the questionnaires and surveys can be transferred to SAP Business Warehouse

(BW). This information can then be used for the evaluation of vendors.
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M Contract Management

M DSMs Purchasing Process
w Supplier Relationship Management (SRM)

Purchase
planning

Purchase
requisition

Purchasing
master data

= Functions _

Figure 5.8 DSM’s Purchase-to-Pay process related to the functionalities of SAP-MM and SAP-SRM.

Following an overview of standard SAP performance criteria, which are either supported by Apollo in SAP-SRM
(indicated with +") or not (yet) supported by Apollo in SAP-SRM (indicated with -).

Group SRM:

Shopping Cart: Within SRM every purchase starts with a shopping cart, which is the equivalent of a purchase
request within the SAP-MM module. Purchasers can select and buy products from a catalogue, referred to as
catalogue buying. The catalogue includes the fixed price of a product when purchased from a specific supplier.
DSM uses this function primarily for Maintenance, Repair and Operations (MRO) and covers materials such as
office supplies, laboratory chemicals, tools, work clothing, small repair supplies and others. The creation of a
shopping cart is supported by the SAP (R/3) backend system. Via the view-only application purchasers can search,
find and select products and services of a number of DSM suppliers.

Approval: The shopping cart has to be approved before a purchase order can made.

Purchase order: Shopping carts that are approved are turned into a purchase order in SRM or a backend ERP-
system. It depends on the chosen scenario (classic, extended classic, stand-alone), which methods are later
described in this paragraph. When the order is made in SRM, a copy is send to the back-end ERP-system. When
the order is created in the backend ERP-system there is no order available, only the shopping cart that is used for
the order. The process from creating a shopping cart and towards the purchase order can be fully automated when
there is a catalogue. When information is missing or additional information is used the purchaser has to perform

this step manually, which is less efficient.

Goods Receipt (Confirmation). When goods are received, SRM requires a confirmation, which is the equivalent of
goods receipt within the SAP- MM module. Also a copy of the confirmation is send to the back-end ERP- system
and linked to the purchase order. The goods receipt can also be used directly by the MM-module. In this case a

goods receipt copy will be send to SRM and linked to the shopping cart.
17
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Invoice Confirmation: The Invoice that is received from the supplier for the delivered goods can be processed in
SRM or a back- end ERP-system. Currently DSM uses SAP-MM and SAP FICO for invoice verification.

H. SAP BW

SAP- BW is an application which can be used as a reporting tool. The reports are often based on SAP (R/3) master
data. DSM uses SAP-BW for the following reasons:

There is a seamless integration between SAP (R/3) and SAP-BW

SAP- BW is also open for information data from other databases.

With SAP- BW the development of new reports is less costly then in SAP (R/3).

SAP- BW includes “business content” that allows a fast implementation at relatively low cost.

In SAP BW pre-defined reports (queries) can be made. The purchaser can generate various views on the data and

if needed save such a view as a favourite report, as visualized in figure 5.9

Source Systems: SAP BW
SAPRS
s SRM SAPBW Standard Favaorite
s OM Database Clueries Reports
s (Other-
Systems ST o L i

Figure 5.9: DSM’s SAP-BW reporting.

Despite these benefits, SAP- BW will not replace all SAP (R/3) reporting. Currently DSM uses SAP-BW only for
management reports. The operational reports will be generated in SAP (R/3). DSM also developed a special SAP
kernel, called BW Magneto which allows corporate DSM to retrieve all the purchase spend by the BG’s and the
total spend of the supplier can be calculated. To be able to aggregate spend, the vendors in the SAP (R/3)-systems

are provided with a DUNS-number from Dun & Bradstreet.

I.  SAP Apollo for Qaulity

In standard SAP there are three automatic sub criteria for the main criterion Quality.

These criteria are: Goods Receipt, Quality Audits and Complaints/ rejection level. However as described in
paragraph 5.5.1, DSM works with an adapted version of SAP called SAP/Apollo. This means not all the
functionalities are supported by Apollo and fully available to for vendor evaluation, which are now described in

more detail.

The sub criterion “Goods Receipt” can be used to evaluate the quality of the product that the supplier delivers. For

goods receipt inspection lots can be created. Each inspection lot receives a rating, derived from the decision made
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from the quality controller (warehouse staff). This rating must be on a scale from 1 to 100, where 1 is the worst
possible rating, and 100 is the best possible rating. Each BG can individually build specific quality lots and
tolerances for bulk or non-bulk goods. Also the weighing factors can be changed by every BG individually. The
purchase orders for bulk goods that include multiple deliveries can also be split, SAP recognizes split orders.
However SAP can only incorporate measurements results when a purchase order is fully closed and no further

delivery occurs. The following table 6.5 visualizes the SAP default settings for the quality performance criteria.

Usage Decision of Quality Calculation

Usage decision Approved 100
Usage decision Accepted 80
Usage decision Restricted 50
Usage decision Split 50
Usage decision Rejected 1

Table 6.5: User decisions options for quality in standard SAP.

J. DSM'’s delivery procedure

DSM’s delivery inspections are performed by the controller (warehouse staff) at the production facilities of the BG's.
Petrochemical Products can arrive by truck, railroad, pipeline or barge. Next to quality DSM’s inbound products are
also checked on their on-time delivery, quantity, right documentation and on safety aspects. The controller checks
whether deliveries of the goods are on-time and forward any non-conformities to the purchaser. When the goods
are too late or too early the responsible purchaser will accept or reject the goods, depending on the impact this has
on DSM’s production process. DSM wants to avoid production stops due to shortage and unnecessary warehouse
costs. The on-time delivery tolerances for packaged material and bulk goods are often stated in the contract are set

individually by the BG’s. There is no standardized delivery procedure.

For the criterion “Quantity” the controller checks if the goods quantity with the purchasing order. For bulk products
orders are often split in several deliveries, which can vary and it is therefore more difficult to define whether the
sub-delivery has exactly the right quantity. The BG purchaser is responsible for checking the total amount of sub-
deliveries with the total quantity amount stated in the contract. The difference in quantity can also be the result of
the use of different weighing bridges at different locations. Therefore for this criterion the BG’s use individual

tolerances for packaged material and bulk goods. These conditions are also stated in the contract.
The criterion “Documents” is checked on the following criteria: Purchase order number, net weight, gross weight,

production description, SAP material number, batch number and a certificate of analysis if required according to the

quality agreement.
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Safety is also an important aspect for DSM. Therefore a BG controller checks if the loading and unloading of
chemicals is according to DSM’s safety requirements. Truck drivers that deliver goods at the production facility
must wear protective gear (helmet, earplugs, and goggles) and are obligated to pass a plant safety test in order to
get access to production facilities. When one of the delivery criteria is not (fully) met delivery non-conformity occurs
and a vendor complaint can be triggered. However the severity of the non-conformity and the cause that triggers a

vendor complaint is not standardized between BG'’s.

K. Key performance indicators delivery

In literature the measure for delivery is “Delivery reliability”. To measure the total delivery reliability of the supplier,
all the measurement results from the different BG’s have to be used in order to evaluate the total reliability of the

supplier.

According to the quality definition the goods must be according to agreed specifications stated in the contract. BG’s
that perform quality inspection can evaluate suppliers based on their amount of quality non-conformities. A non-
conformity most often results in a vendor (quality) complaint. Thus for the measurement criteria the amount of non-

conformities or vendor complaint can be used for individual evaluation of the “Quality reliability” of the supplier.

However BG’s that don’t use or randomly use quality inspection the non-conformities are not registered. Quality
non-conformities will show by customer quality complaints related to supplier quality (internal manufacturing not
accounted for). In both methods quality non-conformities will show in complaints, either in vendor complaints

triggered by the BG or by customer complaints triggered by the customer.

Therefore the KPI's for the CSF “Delivery” can be defined as:
- Time reliability = 1- (number of time non-conformities/ total # of deliveries per supplier).
- Quantity reliability= 1- (number of quantity non-conformities/ total # of deliveries per supplier).
- Document reliability= 1- (number of document non-conformities/ total # of deliveries per supplier).

- Safety reliability= 1- (humber of safety non-conformities/ total # of deliveries per supplier).

L. SAP Apollo for delivery

In the standard SAP system there are two automatic sub criteria and a manual sub criterion for the main criterion
delivery. These criteria are: “On-time delivery” (automatic), “Quantity reliability” (automatic) and “QM general”

(manual), which includes e.g.: “Documents” and “SHE” criteria.

The sub criterion “on- time delivery” is based on goods receipt, and compares the actual date of goods receipt with

the date in the purchase order. A useful measurement of on-time delivery depends on the ordering and receipt
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process. The results from the interviews (paragraph 5.6) clearly stated that one of the reasons for BG’s to use

traditional (OTIF) techniques instead SAP is the reliability of the master data in SAP.

It is important that the delivery date in the purchase order is correct, also when the date is changed afterwards. The
purchase order has two dates: the delivery date (scheduled) and the statistical (actual) date. Initially those dates
are equal, but the statistical date is used for calculating the vendor’s on-time delivery score. In case of changing the
delivery date, it is necessary to differentia between two situations: (1) DSM initiates the changed delivery date: in
this case both delivery date and statistical date must be changed, resulting in an optimal score than the supplier
delivers on the newly requested date. (2) The supplier informs about the changed date. In this case the delivery
date in the order must be adapted, in order to have correct planning information for operational processes. But the
statistical date can be kept unchanged, because that date is the bases for evaluation. Evaluation will not work

correctly when all good receipts are booked at the end of the week with the wrong date.

For on time delivery inspection lots can be created. Each inspection lot receives a rating, derived from the decision
made from the quality controller (warehouse staff). This rating must be on a scale from 1 to 100, where 1 is the
worst possible rating, and 100 the best possible rating. Each BG can individually build specific quality lots and

tolerances for bulk or non-bulk goods.

BG’s can also setup a Minimum delivery quantity. When a supplier delivers only a very small quantity on the
requested date it cannot be considered as an on-time delivery. In order to avoid small deliveries a filter can be set
in the system. The default for this filter is 30%. The following table 6.6 visualizes the SAP default settings for the

on-time delivery performance criteria.

On-time del. of Delivery Calculation

On-time del. up to 5 days late 100
On-time del. 6 to 10 days late 80
On-time del. 11 to 20 days late 60
On-time del. 21 to 99 days late 1

On-time del. up to 5 days early 100
On-time del. 6 to 10 days early 90
On-time del. 11 to 20 days early 50
On-time del. 21 to 99 days early 25

Table 6.6: User decisions options for on-time delivery in standard SAP.
There is also an option in SAP to set the minimum delivery quantity per material, and even to set the number of

days per material. With the Apollo default this function is not activated, though BG’s have the freedom to activate it.

The reason for this is that these parameters vary per material and the evaluation process become more complex.
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The sub criterion "quantity reliability” is based on goods receipt, and is measured when a purchase order item is
closed and no more deliveries are expected. Then the total receipt is compared to the ordered quantity. BG’s often
use partial deliveries, especially for bulk products. In order to have a correct evaluation when partial delivery are
used is to use the delivery completed indicator. It is also possible when a purchase order is closed to equalize
order quantity with the actual receipt, but these results are of course unreliable. This type of evaluation is executed
per purchase order line, therefore special focus is required for framework orders or scheduling agreements that are
open for a long time with multiple deliveries are received. Most evaluations are made per item line. The following

table 6.7 visualizes the SAP default settings for the quantity performance criteria.

Qty. reliability or Delivery Calculation

Qty. reliability no variance 100
Qty. reliability within 5%+ 95
Qty. reliability 6 to 10%+ 90
Qty. reliability 11 to 20%+ 20
Qty. reliability 21 to 99% + 1

Qty. reliability within 5%- 95
Qty. reliability 6 to 10%- 90
Qty. reliability 11t0 99% - 20

Table 6.7: User decisions options for quantity in standard SAP.

The criterion “QM general” is based on goods receipt, and compares the actual status of documents or safety
aspects of that of DSM’s inbound goods policy. Within the current SAP/Apollo module these criteria can be manual
put in system as a document or safety complaints. BG’s can use individual weighing factors for these criteria,

depending on the safety and other aspects of the product.

M. DSM’s Invoice procedure

DSM’s logistic invoice verification is situated at the end of the purchasing process, as visualized in figure 6.3
(circled). In SAP-MM and SAP-FICO, incoming invoices are most often verified in terms of their content, price, and
guantity according to the Purchase Order (PO) and the Goods Receipts (GR). This process is also called the three
ways match (Appendix). When an Invoice is received the financial department of a BG checks whether an invoice
is accurate and process the invoice for payment. When the invoice is posted, the invoice data is saved in the
system. The system updates the data saved in the invoice documents in materials management (MM) and financial

accounting (FICO). It is also possible to perform invoice verification in SAP-SRM, however this function is not
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Figure 6.3 DSM'’s invoice verification within the purchasing process.

N. SAP Apollo for Cost performance

In the standard SAP MM-module there are three automatic sub criteria for the main criterion “Cost”. These criteria

are: “Price level”, “Price history” and “Invoice Accuracy”.

The sub criterion “Price level” compares the price of the products of the supplier to the market price. It is important
to have a valid market price in the system. Apollo uses the standard price from the material master data as the
market price. SAP can copy the standard price from the material master to the table where the vendor evaluation
module retrieves the standard price. However the update has to run periodically because the standard prices are
adjusted once per quarter. When a single supplier is used for a material/product, the material will be ignored for
vendor evaluation for price level. The following table 6.9 visualizes the SAP default settings for the price levels.

BG'’s are allowed to modify the evaluation parameters.

Price level of Price Calculation

Price level no variance 80
Price level 1 - 5% higher 60
Price level 6 - 20% higher 20
Price level 21 - 50% higher 5
Price level 50% or above 1
Price level 1-5 % lower 90
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Price level 6 — 10 % lower 95
Price level 11 % lower or more 100

Table 6.9: User decisions options for price —level in standard SAP.

The sub criterion “Price history” measures if the price development in the time is comparable to the development of
the market price. The same situation applies for market price and single source of supply are valid as for the price
level. The following table 6.10 visualizes the SAP default settings for price behaviour. BG’s are allowed to modify

the evaluation parameters.

Price Behaviour of Price Calculation

Price Behaviour no variance 80
Price Behaviour 1 - 5% higher 60
Price Behaviour 6 - 20% higher 20
Price Behaviour 21 - 50% higher 5

Price Behaviour 50% or above 1

Price Behaviour 1-5 % lower 90
Price Behaviour 6 — 10 % lower 95
Price Behaviour 11 % lower or more 100

Table 6.10: User decisions options for price —behaviour in standard SAP.

The sub criterion “Invoice accuracy” measures the accuracy of the suppliers’ invoices to that of the purchase order.
There are three options for using SAP for this criterion: (1) Use SAP-MM and SAP-FICO to automatically measure
invoice accuracy. However paragraph 6.4.1.2 describes that invoice accuracy most often requires manual
procedures. Thus, using automatic criteria for invoice verification is not the best option. (2) Use SRM for invoice
verification, which includes the possibility to use qualitative factors such as, e.g.: questionnaire in combination with
the experience of the purchaser. This option is not recommended because a quantitative approach is required by
DSM. (3) Use the measurer “Cost” non-conformities and derived supplier complaints in the system with the use of
ability to create notifications from SAP-QM. The latter option is recommended in combination with a complaint
management system. The registered complaints can be used within the scoring process with other modules within
(R/3) such as SAP-MM and SAP-QM.
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0. Key performance indicators flexibility

In literature there are different measures for the Criterion “Flexibility”, it depends on the definition used.
For the new design DSM can measure the amount of “Time deliveries” granted and the amount “Volume changes”

granted.

Therefore the KPI's for the CSF “Flexibility” can be defined as:
- The amount of “Time deliveries” granted (e.g. rush deliveries) = 1- (number of changes of time deliveries/
total amount of changes requested per supplier).
- The amount of “Volume changes” granted = 1- (number of changes of volume deliveries/ total amount of

changes requested per supplier).

However, it is not recommended to measure these KPI’s. The literature review describes that for the criterion
“Flexibility” often a more subjective (qualitative) approach should be used. The time and related cost associating to

measure the time deliveries and volume changes outweigh the benefits of using this

P. SAP Apollo for Flexibility

Sap/Apollo does not support the criterion “Flexibility” and other tactical or strategic (non- operational) performance
criteria. There are two options for using SAP for this criterion: (1) Use the measurer “Flexibility” non-conformities
and derived vendor complaints in the system with the ability to create notifications from SAP-QM. This option is not
recommended, because it requires a target setting for when a complaint is triggered, which is difficult when the
criterion is not measured and when a more qualitative approach is used. (2) Use SAP-SRM for “Flexibility”, which
includes a customized web-based questionnaire with above mentioned two KPI-questions related to a scoring
criteria (Appendix). The responsible purchaser rates both questions based on experience, with a score between 1-
10 (from low to high). A BG can individual change the weighing factors. The scoring output can be used with other
performance criteria within the (R/3) architecture. This option is recommended because the scoring process is fast

and information can be stored in SAP.

Q. Key performance indicators Service

In literature there are different measures for the Criterion “Service”, it depends on the definition used.
For the new design DSM can measure the response time to complaints and the problem solving capability of the
supplier. The other measures within SET such as e.g.: repetitive behaviour the responsiveness should not be

included for an efficient supplier evaluation for complexity reasons.

Therefore the KPI's for the CSF “Service” can be defined as:
- The responsiveness to complaints within the agreed timeframe = Time between the action (follow-up) of
complaint and the time of origin of complaints, compared to the agreed specifications.
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- The amount of satisfied-resolved complaints within the agreed timeframe measures the deviation in
problem solving capability of the supplier = 1- (number of complaints that are solved according to

specification within the agreed timeframe/ total amount of complaints that need to resolved).

However, it is not recommended to measure these KPI's. The literature review describes that also for the criterion
“Service” a more subjective (qualitative) approach should be used. The time and related cost associating to
measure the responsiveness of complaints and amount of satisfied complaints outweigh the benefits of using this
criterion for supplier evaluation. There must be trade-off between efficient supplier evaluation and including
guantitative performance criteria within a supplier evaluation framework. For this criterion the responsible

purchaser should use a qualitative approach and evaluate the supplier based on experience.

R. SAP Apollo for Service

Sap/Apollo does not support the criterion “Service” and other tactical or strategic (non- operational) performance
criteria. There are two options for using SAP for this criterion: (1) Use the measurer “Service” non-conformities and
derived vendor complaints in the system with the ability to create notifications from SAP-QM. This option is not
recommended, because it requires a target setting for when a complaint is triggered, which is difficult when the
criterion is difficult to quantify and a more qualitative approach is used. (2) Use SAP-SRM for “Service”, which
includes a customized web-based questionnaire with the above mentioned two KPI-questions related to a scoring
criteria. The responsible purchaser rates both questions based on experience, with a score between 1-10 (from low
to high). A BG can individual change the weighing factors. The scoring results can be used with other performance
criteria within the (R/3) architecture. This option is recommended because the scoring process is fast and

information can be stored in SAP

S. DSM'’s information sharing procedure

The performance criterion “Information sharing” is referred in DSM’s SET to the “CSF” Market Information”, which
includes the willingness of the supplier to: exchange market information, conduct regular business reviews, share

major trends in the market and is prepared to conduct join studies.

The information flow between DSM and the supplier includes materials, financial factors and information, as
visualized in figure 6.5. There are no hard criteria for the type or amount of information shared between DSM and
the supplier. However both parties most often (informal) agree that important market information should be
exchanged, but the sharing of information is not obligated. Information can be shared during meetings with the

supplier or by phone and E-mail, there is no standard procedure.
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Figure 6.5: DSM’s information flow between DSM and supplier.

T. Key performance indicators information sharing

In literature there are different measures for the criterion “Information sharing”, it depends on the definition used.
For the new design DSM can measure the willingness of the supplier to share market information. The other
measures within SET such as e.g.: conducting regular business reviews and join studies should not be included for

an efficient supplier evaluation for complexity reasons.

Therefore the KPI's for the CSF “Information Sharing” can be defined as:
- The willingness to share market information measures the percentage = the number of times market

information is shared /number of times DSM performed business with the supplier.

However, it is not recommended to measure this KPI. The literature review describes that also for the criterion
“‘information sharing” a more subjective (qualitative) approach should be used. The time and related cost
associating to measure the times that a supplier shared market information outweigh the benefits of using this
criterion for supplier evaluation. There must be trade-off between efficient supplier evaluation and including
guantitative performance criteria within a supplier evaluation framework. For this criterion the responsible

purchaser should use a qualitative approach and evaluate the supplier based on experience.

U. SAP Apollo for information sharing

Sap/Apollo does not support the criterion “Information sharing” and other tactical or strategic (non- operational)
performance criteria. There are two options for using SAP for this criterion: (1) Use the measurer “Information
sharing” non-conformities and derived vendor complaints in the system with the ability to create notifications from
SAP-QM. This option is not recommended, because it requires a target setting for when a complaint is triggered,
which is difficult when the criterion is difficult to quantify and a more qualitative approach is used. (2) Use SAP-
SRM for “Information sharing”, which includes a customized web-based questionnaire with above mentioned one
KPI-question related to a scoring criteria (Appendix). The responsible purchaser rates both questions based on

experience with a score between 1-10, (from low to high). A BG can individual change the weighing factors. The
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scoring results can be used with other performance criteria within the (R/3) architecture. This option is

recommended because the scoring process is fast and information can be stored in SAP.

V. SAP Apollo for sustainability

Sap/Apollo does not support the criterion “Sustainability” and other tactical or strategic (non- operational)
performance criteria. DSM should use SAP-SRM for “Sustainability”, which includes a customized web-based
guestionnaire with questions from the four dimensions “General factors”, "People”, “Planet” and “Profit related to a
scoring criteria (Appendix). The responsible purchaser rates questions based on experience, with a specific score
between 1-5 (from high to low) related to each sub question. The weighing factors are fixed (developed from
corporate level) and should not be individual changed. The scoring results can be used with other performance
criteria within the (R/3) architecture. This method is recommended because the scoring process is fast and
information can be stored in SAP.

A. New developed sustainability questionnaire.
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B. DSM’s complaint management system

DSM should implement a Complaint Management System (CMS), in order to share and use customer and vendor

complaints for the evaluation process.

From the interviews with several SAP-specialists, the following minimum requirements are important for DSM'’s
new SPMS design:

Simplify SAP (R/3) notifications.

Improve reporting (KPI definition/ reporting).

Link to CRM (for customer complaints)/ link to supplier development program/ vendor evaluation
Workflow functionality.

Complete documentation & Apollo process descriptions.

o g s~ w N PE

Possibility to monitor/ report complaint handling cost/ hours spend.

There are two options to set-up a complaint management system, A CMS can be used within the (R/3)
environment or outside (R/3) which both have advantages and disadvantages, which are now described in more
detail.
The first option (1) is to use the current SAP-QM and SAP-MM modules to measure vendor complaints and use the
current SAP- Customer Relationship Management (CRM) for customer complaints.
CRM can trigger four different types of automatic follow-up complaints:

- Create a credit memo request (SAP-CRM).

- Create a returns request (SAP CRM and SAP R/3).

- Create a substitute delivery (SAP CRM and SAP R/3).

- Create / assign a controlling object (SAP R/3).
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C. Implementation plan

DSM's Activity

Description

Project preparation

Sizing and blueprinting

Sap functional
development

Final Preparation

Go Live

Craft solution vision: Use this thesis as a starting point

Design and initially staff the SAP TSO

Design and staff the key positions of the SAP Technical Support Organization
(TS0}, the organization that is charged with addressing, designing,
implementing and supporting the SAP solution.

Training: Train the various members of the SAP TS0, like data centre
specialists, high availability specialist and network specialists and train the end-
users to give all the required SAP knowledge and skills.

Perform installations: Install the (My)SAP components and technological
foundations like a web application server or enterprise portal

Round out support for SAP: ldentify and staff the remaining TS0 roles, e.g.
roles that relate to help desk work and other such support providing work.
Hound out support for SAP: Identify and staff the remaining TS0 roles, e.g.
roles that relate to help desk work and other such support providing work.
Address Change Management: Develop a planned approach to the changes in
the organization. The objective is to maximize the collective efforts of all people
involved inthe change and minimize the risk of failure of implementing the
changes related to the SAP implementation.

Address SAP systems and operations management: Create a foundation for
the SAP systems management and SAP computer operations, by creating a
SAP OPERATIONS MANUAL and by evaluating SAP management
applications.

Perform functional. integration and regression tests: Test the SAP business
processes, by executing functional tests to ensure that business processes
work, integration tests to ensure that the organization's business processes
work together with other business processes and regression tests to prove that
a specific set of data and processes yield consistent and repeatable results
Perform systems and stress tests: Plan, script, execute and monitor SAP
Stress test, to see if the expectations of the end users, defined in service lavel
agreements, will be met

Prepare for cutover: Plan, prepare and execute the CUTOVER, by creating a
Cutover plan that describes all cutover tasks that have to be performed before
the actual go-live

Turn on the SAP system forthe end-users (BG's)
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D. Gathering of measurement results

Lead buyer => responsible for the Total Evaluation of the supplier, by collecting all measurements and evaluations
from the different BG’s. BG Buyer => responsible for the Measurement and Evaluation of a supplier.

For products that a lead buyer is buying for more than 1 BG the scheme looks like this:

Total Evaluation

Lead buyer S lier A

Feedback Product A upplier

Supplier A

BG BG BG BG .
Measuring
and
evaluating

Supplier A Supplier A Supplier A Supplier A supplier A

For products that are bought by a BG buyer and which are specific for the BG the scheme should look like this:

BG1-buyer BG2- Buyer BG3-buyer BG4-Buyer
Product B Products C Products D Products E Measu ring
and
evaluating
suppliers B,
Supplier B Supplier B Supplier C Supplier D Supplier E C.D. E
) )

When a BG buys local from supplier B for multiple sites (DEP) the BG must make a total evaluation of the supplier.
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E. Analysis of the Business Groups measurement practices

DR DEP DFI DEX DEE

Measurement Method OTIF OTIF like OTIF like OTIF OTIF

Feedback Monthly Monthly Monthly Monthly Monthly

Quality

A. Specification

B. Invoice accuracy

C. Documentation
availability/accuracy

D. Complaint management

Security of supply

A. Delivery on-time

B. Supply assurance

C. Flexibility

Business commitment

. Strategic alignment

. Resource allocation

. Continuous improvement

. Innovation

mo|0|(wm>
oo e
oo e
o0 e
o0 e
o0 e

. Market information

Sustainability

A. Program/ Compliance to
policy

B. Proven performance on
She

C. Initiatives to reduce
carbon footprint [ J [ J [ J [ J ()
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SPM-system DR

Quality
/ A. Specification
B. Invoice accuracy
A
Late/ Early [AS]
Delivery C. Documentation
/1 availability/accuracy
D. Complaints.
[A7]
/, Security of Supply
. [A1], [A2], [A3], = A. Delivery on-time
Packaging/ [A6], [A8 roi/Z
Transportation A10], [All
B. Supply assurance
C. Flexibility
Documents C1], [¢21, [C3],
including [C4], IC5], [Cé6],
certificate of [czy/[cs], Business Commit.

analysis
A. Strategic alignment

[A1], [A2], [A3],
[A4],

B. Resource allocation

[B1], [B2], [B3],
[B4], [B5], [B6],
[B7], [B8], [B9],

Measurement & Evaluation Sustainability

A. Program/

D OTIF/ Vendor Rating System > .
Compliance to policy

D In place outside OTIF

B. Proven performance
on She

Not sure

1
1
1
1
1
1
1
1
i
1
= cti
! Personal assessment, subjective
1
1
1
1
1
1
1
1
1
1

O]
. Not used in measurement
L]

Used in Selection step
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SPM-system DEP
Quality

A. Specification

100% on-time

A5
delivery [AS]

LA B. Invoice accuracy

. [C3], C. Documentation
Logisitic [C4]: [gg], availability/accuracy
o /| 0 complants. ]
: : 1, [A2], JA3],
Financial 4], [A5
Security of Supply
N A Delivery on-time
Product 1,\[B2], [B3],
Quality [B4], \P1] B. Supply assurance

C. Flexibility

Communicatio

n
Business Commiit.

A. Strategic alignment
D2], [D3], [D4
Improvement [D5], [D6]
approach ! !

B. Resource allocation

Measurement & Evaluation

. Sustainability
OTIF/ Vendor Rating System

A. Program/
Compliance to policy

Random measurement

Personal assessment, subjective

B. Proven performance
on She

Not sure

Not used in measurement

OEOO M

Used in Selection step
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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Quality

A. Specification

B. Invoice accuracy

Late/ Early
Delivery

C. Documentation
< availability/accuracy

D. Complaints.

Security of Supply

~ A. Delivery on-time
Documents

including
certificate of
analysis

B. Supply assurance

C. Flexibility

[A1], [A2], [A3],
[A4],

Business Commit.

A. Strategic alignment

B. Resource allocation

Measurement & Evaluation

OTIF/ Vendor Rating System Sustainability

In place outside OTIF A. Program/
Compliance to policy

Random measurement

Personal assessment, subjective B. Proven performance

on She

Not sure

Not used in measurement

Used in Selection Step

O
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.
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O
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/ A. Specification

B. Invoice accuracy

C. Documentation
1 availability/accuracy

Deviation in

volume
D. Complaints.
Equipment Security of Supply
nok N A Delivery on-time
B. Supply assurance
Documents —
including C. Flexibility
certificate of

analysis

Business Commit.

[A1], [A2], [A3], A. Strategic alignment

[A4],

B. Resource allocation

Changes
delivery time

___________________________________

; Sustainability
Measurement & Evaluation

A. Program/

D OTIF/ Vendor Rating System > .
Compliance to policy

D In place outside OTIF

B. Proven performance
on She

D Not sure

. Not used in measurement
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Quality

A. Specification

I

B. Invoice accuracy

[A5]

Late/ Early

Delivery C. Documentation

/1 availability/accuracy

L+ D. Complaints.
[A7]

Security of Supply

Perfect order /‘- A. Delivery on-time
B. Supply assurance

C. Flexibility

\

Documents
including
certificate of
analysis

C1], [C2], [£3],
[C4], [C5], fCé],
[C7], [C8

Business Commit.

A. Strategic alignment
[B1]/[B2], [B3],
[B4, [B5], [B6],
(871, [B8], [B9], B. Resource allocation

Measurement & Evaluation

Sustainability

O OTIF/ Vendor Rating System A. Program/

. Random measurement Comp“ance to pOllCY

on She

Not sure

]
. Not used in measurement
O]

1
1
1
1
1
1
1
1
1
|
1
! Nl B. Proven performance
i
1
:
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