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This master’s thesis investigates procurement performance measurement in a global manu-
facturing company. Procurement itself is seen as a growing trend in traditional manufacturing
industry. It provides many opportunities for companies but also brings new challenges. Perfor-
mance measurement offers tools to manage procurement risks and to further improve its perfor-
mance.

The research is conducted as a case study for an organization aiming to develop company’s
procurement performance measures and measurement practices. Company’s many procurement
performance measures have become obsolete and thus not used anymore. The measures used
were perceived to be unreliable by many means, which indicates that the examination was
needed around the topic.

First, the current state of procurement performance measurement in the company was exam-
ined, followed by recognizing different needs and expectations towards procurement, and finally
designing new performance measures to respond the identified needs. The data was mainly col-
lected via half structured theme interviews, but some background material was also gathered via
observing and examining case company’s explicit material.

The developed procurement performance indicators were divided into three categories: sup-
plier performance measures, daily purchasing performance measures and overall procurement
performance measures. The measures used in evaluating supplier performance are used in sup-
plier relationship management and supplier selection purposes, for example. Again, the daily pur-
chasing performance measures guide the everyday activities of the operative procurement and
help them to improve their performance on an operational level. In turn, the overall procurement
performance measures illustrate the lag outcome of the procurement function.

Many challenges in the procurement performance measurement were recognized during the
research. Procurement performance measurement were left with minimal attention, because the
employees focused on serving the material needs of the company instead of getting reliable in-
formation from the performance measures. The existing measures collected data from the infor-
mation system, where the purchasing information was usually out of date. Many pitfalls were also
recognized in the current measures, but so far, the unreliability of the measures was rather ac-
cepted than fixed.

The opportunities of the performance measures were discovered to be minimally recognized
inside the case organization. The unmaintained measures indicate that the performance meas-
urement was underrated among the procurement. Procurement’s internal stakeholders named
many needs that they have for the procurement, and many of the interviewees had a clear vision
of what measures procurement should utilize. Many types of performance information were per-
ceived to be interesting, but the measurement purposes have so far been left undefined. The link
between company strategy and the procurement performance measurement was left thin, be-
cause the company strategy wasn’t available at the time the research was conducted.

Keywords: procurement performance measurement, performance measurement system
design, procurement management
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Tassa diplomitydssa tutkitaan hankinnan suorituskyvyn mittaamista globalissa
teollisuusyrityksessa. Hankinta itsessaan nahdaan kasvavana trendind perinteisessa
konepajateollisuudessa. Se antaa yrityksille monenlaisia mahdollisuuksia, mutta luo tullessaan
myOds monia uusia haasteita. Suorituskyvyn mittaaminen tarjoaa tyOvalineitd hallita
hankintatoimen riskeja ja parantaa sen suorituskykya entisestaan.

Tutkimus tehddan case-organisaatioon tavoitteenaan kehittdd yrityksen hankinnan
suorituskyvyn mittareita ja mittauskaytanteita. Monet yrityksen hankinnan suorituskykymittareista
olivat vanhentuneet, eivatka siten enaa kaytdéssa. Kaytdssa olevat mittarit puolestaan koettiin
monelta osin epaluotettaviksi, joten selvitystd hankinnan suorituskyvyn mittaamiseen liittyen
tarvittiin.

Aihetta lahdettiiin tutkimaan kartoittamalla ensin hankinnan suorituskyvyn mittaamisen
nykytilaa, sitten tunnistamalla hankintaan kohdistuvia tarpeita ja toiveita, ja lopulta laatimalla
uudet suorituskykymittaristot vastaamaan tunnistettuja tarpeita. Tutkimuksen teossa
hyédynnettiin paaosin puolistrukturoituja teemahaastatteluita datankeruumenetelmana, mutta
taustaty6ta tehtiin myds havainnoimalla ja tutkimalla case-yrityksen sisadistd eksplisiittista
materiaalia.

Tyon tuloksissa hankinnan suorituskykymittarit jaettin kolmeen osaan: toimittajien
arviointimittareihin, operatiivisen hankinnan mittareihin ja hankinnan suorituskyvyn yleisiin
mittareihin. Toimittajien arvioinnissa kaytettavat mittarit kuvaavat toimittajien suoriutumista ja niita
kaytetdan esimerkiksi toimittajasuhteiden johtamisen ja toimittajavalintojen tarkoituksiin.
Operatiivisen hankinnan suorituskykymittarit ohjaavat operatiivisen hankinnan jokapaivaista
toimintaa ja auttavat hankintaa parantamaan suorituskykyaan operatiivisella tasolla. Hankinnan
yleiset mittarit puolestaan kuvaavat takaperoisesti hankintafunktion toteutunutta suoriutumista.

Suorituskykymittareita kehittdessd havaittin myds monia haasteita, joita hankinnan
suorituskyvyn miittaamiseen liittyy. Hankinnan suorituskyvyn mittaaminen oli jadényt vahaiselle
huomiolle, silld hankinnassa pyrittiin ensisijaisesti palvelemaan materiaalitarpeita, eikd saamaan
totuudenmukaista tietoa hankinnan suorituskyvystd. Olemassaolevat mittarit hakivat dataa
tietojarjestelmasta, jossa oleva tieto hankinnan osalta jai monesti paivittamatta. Mittareissa oli
myds havaittu monia puutteita, joihin ei kuitenkaan oltu puututtu, vaan hyvaksyttiin mieluummin
mittarien epaluotettavuus.

Tutkimus osoitti, ettd suorituskykymittarien mahdollisia hyotyja ei case-yrityksessa juuri
tunnistettu. Jos hydtyja tunnistettiin, niin mittareita ei siitd huolimatta oltu yllapidetty tai kehitetty.
Yrityksen sisdisid hankinnan sidosryhmid haastatellessa nousi esiin  monenlaisia
suorituskykytoiveita ja tarpeita, ja monilla oli selkeitd visioita millaisia suorituskykymittareita
hankinnassa tulisi kayttda. Kaikenlainen luotettava suorituskykytieto koettiin tarkedna, mutta itse
mittaustarkoitukset jaivat usein maarittelemattd. Myos suorituskyvyn mittaamisen yhteys
yrityksen strategiaan jai heikoksi, silla sita ei tutkimuksen teon hetkella ollut saatavilla.

Avainsanat: hankinnan suorituskyvyn mittaaminen, suorituskyvyn mittausjarjestelma,
hankintatoimen johtaminen
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1. INTRODUCTION

In the traditional manufacturing industry, companies have many kinds of business mod-
els. Business strategies differ from company to another. One strategic decision is
whether to get the materials for company’s manufacturing processes by making them in-
house or by procuring them. If a company decides to exploit external capacity and to buy
materials and components from an external partner, they have to manage many new
types of risks and networks as a part of their management processes. The phenomenon

is called outsourcing.

Outsourcing is not a new phenomenon even the term itself become more general not
until 1980s. It was common back in the early 20" century, followed by a wave of strong
vertical integration, which was replaced again by the current wave of outsourcing. As
outsourcing is known now, earlier the terms that were used for the same intention were
subcontracting, contracting, contracting out, farming out and external sourcing, to name
a few. The recent wave of outsourcing manufacturing activities started in 1980s, espe-
cially in the United States. (Mol, 2007) Kotabe & Murray (2004) tell that global strategies
were very fashionable in 1980s-90s, but they also arose new difficulties in managing the
globally scattered operations. Due to this increased level of outsourcing, managing the
broad global supply network becomes even more essential in order to achieve business

sSuccess.

The level of outsourcing is driven by a wide range of factors from practical to strategic
decisions. According to Kasrai et al. (2012), the concept of competitive advantage has
received a lot of attention in the recent strategic management literature. Suppliers may
have better capabilities for producing specific products or services than the company
itself, which may be a key to attain sustainable competitive advantage. Moreover, a com-
pany can release their own capacity by outsourcing some of their business and thus
focus more on their core competencies than before. On the other hand, Porter’s five
competitive forces (2008) guides not to give too much bargaining power to the stake-
holders, meaning companies should keep the level of external reliance and business
risks on an acceptable level. Procurement and supply management (PSM) is essential
in managing these risks. This thesis focuses on developing procurement performance
measurement practices, which is an essential part of managing companies’ procurement

and procurement risks. Regardless of the greater external reliance, outsourcing has



been a trend lately (e.g. Trent & Monczka, 2005). Strategic sourcing offers great oppor-
tunities to improve business, but it also requires adequate purchasing and supplier man-

agement in order to success.

1.1 Procurement and supply management in general

Historically speaking, most organizations have put a little effort developing their purchas-
ing organizations. A purchasing professional Bruce D. Henderson explained that in the
mid-1960s, purchasing was perceived as a negative function which can cause problems
to the company, but the positive impact on business was assumed to be minimal (Trent
& Monczka, 2005). Purchasing itself is not a new phenomenon, but it has gained more
researchers’ and managers’ attention from the late 1980s onward, when purchasing and
supply management evolved from an administrative to a strategic function (Arnold, 1989;
Kerkfeld & Hartmann, 2012; Paulraj et al., 2006). Some researchers even state that if
integrated well, global sourcing offers probably the biggest performance gains to the
company (e.g. Trent & Monczka, 2005). Petersen et al (2000) lists global sourcing strat-
egy targets: to reduce costs, to increase quality or otherwise to enhance company’s com-
petitiveness. Samli et al (1998) states that cost reduction is rather an opportunistic way
to benefit from company’s supplier network, while more strategic global sourcing could

sharpen company’s competitive edge and performance.

As strategic sourcing enables to enhance business, it also has its risks. Measuring pro-
curement performance allow managers to evaluate, follow and manage sourcing opera-
tions. If the measures show poor performance, it is an indicator to the managers that
something need to be changed, whether it is cooperation improvement with the supplier,
change in supplier selection, insourcing the operations or some other type of change.
Chytas et al. (2011) criticizes the static nature of the performance measurement systems
in constantly changing business environment. For example, customer needs, supplier
performance and developing technologies shape the business environment, which may
require change in sourcing strategy and activities, but also changes in the performance
measurement policies. If performance indicators guide the actions, they need to be
aligned with the company’s strategy. It is important to follow and analyze the perfor-
mance achieved not just to guide the day-to-day operations, but to support the strategic
decisions of the future as well. Zeng (2003) state that the last stages of the whole out-
sourcing process is challenging, referring to the performance measurement and contin-
uous improvement. There seem to be no simple way to measure procurement perfor-
mance, but many challenges are already identified from data availability and measure

reliability into finding the best measures that lead the company to the right direction.



1.2 Background of the case company

This is a case study of an industrial company that operates in a complex business envi-
ronment in multi-branched supply network. Company’s potential market is growing, but
their market share is still small, so the company can be categorized as a question mark
in the widely known BCG matrix (e.g. Law, 2018). Question marks need to figure out how
they can grow with the market to get the growth potential realized by either expanding
their customer base or creating bigger sales volumes with the existing ones, if they aim
for greater volumes. Question mark companies have great opportunities, but the risk of

failure is high as well.

According to Porter’'s competitive forces framework (2008), the customers and rivals are
enjoying strong bargaining power over the case company. The company has a few big
customers and the rivals operate with big volumes. Price competition is strong in the
field. The company cannot excessively compete with sales volumes or cost, but the tech-
nology expertise and flexibility are the factors that differentiate the company from its ri-
vals and thus weakens both customers’ and rivals’ bargaining power. Customer oriented
approach and technology expertise are also highlighted in company’s marketing com-

munications.

The case company has decided to procure major part of their assembled components
from their global suppliers. Manufacturing of the core components and assembly are
done in house, all the end products are tested and finally exported abroad. Incoming
goods play a key role in producing the offerings to the customers. Hence, procurement
performance influences the manufacturing and assembly processes and finally the cus-
tomer satisfaction. Purchased items need to meet their quality requirements and to be
delivered on time in order to serve the materials need. The purchase price, payment
terms of the purchase orders and the amount of stock have a direct impact on cash flow
and business profitability evoking strong managerial interest. The procurement function
lies there in between serving the material needs the best way possible keeping the sup-

ply risks and financial impact under control.

1.3 Motivation

Currently, the company doesn’t have a systematic way to follow their purchasing perfor-
mance. The current measures are perceived to be widely unreliable, which causes lack
of interest to review the measures. Many of the measures are not used anymore, be-
cause the information they offer is not either valid or reliable. Many problems are waiting

to be solved around the procurement performance measurement topic. The development



actions to get the performance developed is lagging due to unreliable measures. Thus,
the measures do not serve their purposes, if the measuring purposes are even ever

properly determined.

Need for better procurement performance follow-up and reporting policy have already
been noted in company analysis conducted by a consultancy company back in 2016.
However, further examination has been left undone in the case company. Their procure-
ment measures need deeper investigation regarding to their validity, reliability, relevancy
and practicality. Completely new performance measures, which are related to different

business objectives and measurement purposes, may also be needed.

There is lack of trust in current procurement performance measures, the measures are
not directly linked to improvement actions and no systematic performance report is re-
viewed. As the COO of the company illustrated: it is the same to run the company without
decent (procurement) performance indicators as driving a car without dashboard

measures. It is quite good allegory for the performance reporting importance.

1.4 Research objective

The aim of the research is to develop a proposal for a medium sized manufacturing
company how to measure their Finnish location’s procurement performance. The pro-

posal includes
1. the measures included in the procurement performance measurement system,
2. procurement performance follow-up and reporting procedure and
3. instructions how the measures should be used in their use purposes.

The expected outcome of the research is very practical and context specific as the focus
on the research is on developing client organization’s procurement performance meas-
urement practices. The developed performance measures and practices cannot be gen-
eralized to the other companies straightforwardly, because performance measures
should be developed into their context (Neely et al., 1997). Moreover, the developed
measures and their suitability for their use purposes should be re-examined from time to
time, because every time the business reforms and operational environment changes,
some changes may be required in the performance measurement system as well (Chy-
tas et al., 2011).

The measures are developed based on company’s internal stakeholders’ performance
expectations towards procurement with the help of relevant literature of procurement and

performance measurement. All the developed measures will be summarized using the



performance measure record sheet introduced in Neely et al.’s publication from 1997.
The sheet has many good features like identification of the measurement purpose and
business objective the measure relates. The measures need to be valid, reliable, relevant
and practical to be sure they are easy to use, and they fit to the measurement purposes

the best way possible.

The performance measures can be divided into groups based on several different crite-
ria. Internal and external performance measures is one way to group the measures (Pohl
& Forstl, 2011). In this research context, the internal performance measures indicate the
performance of procurement people or the procurement team, and the external perfor-
mance refers to the performance of the suppliers. The measurement frequency is an-
other way to group the measures. Some measures should be daily followed as they help
in improving current performance in achieving objectives. Some other measures may be
reviewed on a monthly basis or even less frequently as they aim to follow and evaluate

the past outcome as a part of developing strategies and ways of working.

The measures can also be divided based on which object’s performance is examined.
For example, every purchaser is responsible of their own purchases and thus the indi-
cated performance can be filtered based on a purchaser. The same applies for purchas-
ing categories as they can have different strategies and thus the measures and targets
may vary. The objectives differ also among operative and strategic procurement, and

thus the teams have little different performance indicators for their use purposes.

The procurement PMS is developed based on the needs different functions express to-
wards procurement. These needs are transformed into business objectives and further
into performance measures. However, all the recognized needs must be critically evalu-
ated before developing a performance measure for such a need. Not all the recognized
needs necessarily generate an adequate performance measurement purpose nor busi-
ness object. The proposed sets of performance measures will be formed by respecting

the features of a good KPI.

The procurement performance measure set developed in the research will serve the per-
formance information needs around the organization, but it will also help procurement to
perform better in their everyday tasks. The measurement proposal is formed based on
procurement’s responsibilities and possibilities to influence. There may be expectations
towards procurement that procurement is not able to affect. The measures need not only
to be affectable by procurement, but they also must be aligned with company strategy

and their objectives should add value to the company. Lastly, the measures need to be



reliable and practical enough that it is reasonable to follow the measures and act based

on them.

Another important aspect in developing performance measures is to think where and
how the information is used. A well-developed set of measures alone is not enough to
get a desired performance if it has no effect on the future actions nor adds any value to
the company. The validate, reliable, relevant and practical measures should guide the
actions of continuous improvement and decision making, aiming for the best balanced

performance possible.

1.5 Research questions

The research aims to develop better procurement performance measurement practices

for a manufacturing company. Thus, the main research question is the following:

How to measure the procurement performance of a middle-sized manufac-

turing company that operates in mechanical engineering industry?

Because the research requires deeper understanding of the context before answering
the final research question, the sub-questions are formed for each step of the research.
The sub-questions can be divided into three stages: a current state description of pro-
curement performance measurement, needs towards the procurement function and per-

formance measure development. The sub-questions are categorized in Table 1.

Table 1. The sub-questions of the research.

Research questions

Current state How is procurement performance currently measured in

description manufacturing companies?

What are the challenges in the current performance meas-

urement practices?

Purposes What kind of procurement performance needs procurement’s

identification internal stakeholders have?

Performance measure | How to measure the procurement performance in the manu-

development facturing companies?

These research questions lead to a proposal of procurement performance measurement

system design for the case company. The implementation, use and maintenance of the



performance measurement system are left out of the research. The proposal will be de-
signed for this specific company, but it may have many characteristics that can be gen-

eralized to other companies as well.

1.6 Limitations

This research is limited by developing strategic sourcing and operative procurement per-
formance measures for a case company. The measures can only be used in this case
company and in their predefined purposes. Even some measurement characteristics can
be useful in other contexts as well, the measures always need to be defined into their

context, not by implementing them directly from this study.

Only the purchases that are purchased through company ERP are included in the exam-
ination. These orders represent the direct spend category. Managing the indirect
spend would be an interesting and useful topic of research. However, it requires different
approaches of management as the responsibilities are generally shared between the

departments and the data is available in many different forms.

The research is about designing the procurement performance measures. Measure im-
plementation, usage and further assessing is excluded from the research as it requires
even more time and examining. However, the implementation, use and further develop-
ment will be done after the research is conducted. As developing performance measure-
ment practices is rather an ongoing process than one-time project, the set of measures
should be further developed after they are implemented to serve their use purposes even

better.

An interesting part is how the measures affect the improvement actions and business
decisions of the future. This research doesn’t state how procurement should be man-
aged or how procurement strategy should be formed and developed, but this research
includes action suggestions in case of a measure is off its allowed performance range.
Procurement performance measurement is just a part of significantly bigger context:

managing company’s all procurement operations.

Company’s Finnish location’s procurement is chosen to be the research object, mean-
ing other location’s procurement is excluded from the research. The Finnish location is
the biggest and thus represents the major share of company’s procurement volume.
However, the developed measures should be scalable to company’s other locations later
in the implementation process. To increase the coverage and validity of the research,
more case studies need to take place from different locations and companies especially

from the same industry.



The research is timely limited, meaning not all the exceptions and reliability improve-
ments of the measures are included in the research. However, all the recognized sys-
tematic error sources are considered in the measure development process, and sugges-
tions are made how the company’s ERP should be updated to support performance
measures reliability. The research is more focused in big and clear lines in performance
measurement logics and policies than in data correction activities. Improving data relia-
bility is another topic and is not in the center of this research. Thus, the focus of this
research is in developing measures that serve their purpose as precisely as reasonable.
Also, developing and maintaining a performance measurement system is rather and it-
erative process of continuous improvement, requiring re-examination from time to time.
Thus, the developed measures require re-evaluation whenever the operational environ-

ment changes.

1.7 Structure of the thesis

In the following theory chapter, both performance measurement and procurement topics
are first introduced in their own sub chapters, and finally the performance measurement
is taken to the procurement context. The performance measurement part includes defin-
ing the purpose and strategic link behind the performance measurement, different ways
to group the measures and the frameworks from the performance measurement litera-
ture. The procurement part includes key concepts definition, description of procurement
as a process, purchasing categorization and purchasing strategy. Lastly, the procure-
ment and performance measurement are combined in the procurement performance
measurement part, and key findings are introduced in the light of existing relevant litera-

ture.

The third part is about the research methodology. The chapter begins with describing
the research methods used in this study. The research strategy from theory support to
data collection and analysis are described. In the end, the expected research outcome

is introduced.

The research results and analysis are described in the fourth part. The results follow the
same order as introduced in the research strategy part. First, there is a current state
description about the business environment, followed by a deeper conditions’ description
from the procurement point on view. All the current procurement performance measures
are introduced, and their weaknesses identified. Then, the needs towards the perfor-
mance measurement are described, and the performance measures are developed

based on these performance needs and measurement purposes.



The last part brings the key findings of the research into its wider context. This discussion
examines how the findings reflect with the existing literature and what kind of further
research could be done around the topic. The managerial implications of the research
are also presented. The discussion includes research results evaluation in terms of their
predictability, if some results were unexpected and what was already foreseen. The eval-

uation is also done in terms of research’s reliability and validity.
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2. THEORY BACKGROUND

The theory chapter covers the key concepts, trends and findings from the literature re-
garding performance measurement and procurement. Finally, performance measure-
ment is brought to the procurement context. The key concepts and competing theoretical

frameworks are described, critically analyzed and compared to each other.

2.1 Performance measurement

Many managers, controllers and team leaders like to measure how well their organization
have performed. Performance measures are generally utilized to express how well cer-
tain object, for example an organization, some part of it or even an individual employee,
have performed in their tasks. The measures help to pinpoint where performance im-
provements need to take place and it further helps managers and their teams to improve

their work. The measures also support them to make decisions of the future.

The interest towards performance measurement is considerable not only among man-
agers but among academics as well (Bourne et al, 2000). However, finding the best per-
formance measures is not an easy nor a simplistic task. Lately, popular research topics
have been linking the performance measurement and strategy, value creation and com-
pany’s financial results (Lee & Yang, 2011), as well as defining the best performance
measures for different contexts (Neely et al., 1997). There’s no drop-in solution when it
comes to performance measurement, and many researchers agree that the performance
measures should be designed their purpose and context better in mind. According to
Otley (Neely, 2007), the measurement systems have different roles in organizations: they
can be used as a financial management tool, objective setter or a motivator for teams
and employees. Otley adds that these different measurement purposes aren’t often rec-
ognized in organizations, which arises confusion especially if the measures are used for

a purpose they aren’t supposed to be used.

Not all kind of performance improvements have a positive effect on value creation or to
the financial result of the company. That kind of performance improvement may not have
any effect on the result, or even if it has, it may not be valued by the customer and thus
the financial result is not increased. O’Connell & O’Sullivan (2016) state that the link
between non-financial performance measures and financial result may be left thin. Many
companies may also fail if they try to reach their goals by following and controlling irrel-

evant measures (Neely et al, 1997). The potential value performance measurement
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could provide to the company is often acknowledged, but managers face challenges re-
alizing its opportunities: the measures may encourage to undesired action compared to
strategic targets if they are poorly designed, employees are skeptical towards controlling
their actions, and measurement itself requires extra capital and resources (Aguinis,
2007, 2009; Biron et al., 2011; Pulakos & O’Leary, 2011; according to Guerra-Lépez and
Hutchinson, 2013). Thus, performance measurement is not a simple managerial topic, it
rather requires deep expertise on company’s business field and general management.
The performance measures’ design, implementation and use processes require deep
investigation in order to success. The performance measurement practices should be
planned carefully to avoid undesired sub-optimization, but rather to get the most benefits

out of it.

Performance refers to effectiveness, efficiency or them both at the same time. This bi-
partition of business performance is widely noted in the literature (e.g. Dumond, 1994;
Neely et al, 2005). Both effectiveness and efficiency affect to the company’s competitive
market position and thus they both should be noted in the performance measurement
system. According to Neely et al (2005), effectiveness illustrates how well the customer
requirements are met, while efficiency, on the other hand, explains how economically
company’s resources are utilized leading to the desired level of customer satisfaction.
Roughly said, external reasons set the goals to the effectiveness and internal reasons to
the efficiency. Even efficiency-related performance often has more direct link to the busi-
ness profitability compared to effectiveness-related performance, the improvements of
effectiveness can have greater long-term effect on company’s financial performance.
Finding the best combination of efficiency and effectiveness should differentiate the com-

pany from its rivals.

According to Neely et al. (2005), performance measurement is defining and assessing
the actions that lead to effectiveness and efficiency. The actions have many features that
determine how adequate it is to measure such actions, and a lot of criticism towards
traditional performance measures is brought out. Bourne et al. (2000) summarizes key
weaknesses of traditional performance measures found from the relevant literature: the
measures encourage to short-termism, they are not strategically focused, they may en-
courage sub-optimization, they are not externally focused, they don’t encourage to con-
tinuous improvement but rather to minimize variance, they are financially biased and they
are used for different purposes than they are designed to. Even a lot of criticism is given,
many researchers have also developed different frameworks and solutions how these
aspects could be better noted in the performance measurement systems. The both ef-

fectiveness and efficiency contribute to the overall success of an organization and they
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both affect company’s competitiveness. Performance improvements can be achieved
either by fulfilling customer requirements better and thus gaining larger profits and bigger
market shares, or by focusing on utilizing company’s own resources in a more effective
manner. Effectiveness and efficiency do not disqualify each other, rather the both as-

pects should be notified in a decent performance measurement system.

It is important to think why something should be measured before starting to develop or
implement a new measure into the PMS. It's not only because the measures affect to
future business decisions and actions, but measure development and measure control
also requires extra time and effort. Thus, a clear measuring purpose and need behind
the measurement must be defined in the beginning of the measure development pro-
cess. The measures should be relevant, valid, reliable and practical in order to support

their use purpose.

According to Bromberg (2009), the purpose of measuring is often left unidentified, alt-
hough performance measurement systems are increasingly being implemented world-
wide. The purpose to measure performance should emerge from strategy, ensuring their
alignment. Allen & Helms (2006) have studied how different Porter’s generic strategies
are transferred into strategic practices. They tell that performance measurement litera-

ture reveals controversial links between the generic strategy and performance.

Many potential measuring purposes are already found in the literature. Meyer (2003,
p.31) names seven purposes to measure performance: to look back, to look ahead, to
compensate, to motivate, to roll up, to cascade down and to compare, while Bromberg
(2009) divides the purposes into performance improvement and accountability. Behn
(2003) again, names eight public managerial purposes to measure performance: to eval-
uate, to control, to budget, to motivate, to promote, to celebrate, to learn, and to improve.
The purposes can be categorized in many ways, but a common understanding within the
literature is that the use context and the measuring purpose should be clear before im-

plementing a performance measure.

21.1 Performance measures
A performance measurement system contains a set of performance measures. The

measures can be used for different purposes, they have different features and they indi-
cate different performance aspects. The measures can be grouped based on their fea-
tures. Generally, the measures can be split into financial and non-financial measures.
Financial measures are easily transferrable into monetary value (e.g. operating income),
but non-financial measures are not (e.g. delivery accuracy). Both financial and non-fi-

nancial measures are noted in many performance measurement frameworks in order to
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get a more balanced view of performance. Neely (2002) suggest using as less as three
financial and three non-financial relevant performance measures, which all affect to the
financial result of the company. However, it is not always easy to see the cause and
effect relation between a non-financial performance measure and the financial result.
Moreover, the financial effects may remain thin due to the weak link between an indicator
and financial result. Some indicators are also widely criticized due to their short-term

incentives while the business focus should be in long-term profitability.

Another way to split the measures is to divide them between leading and lagging indi-
cators. The indicators that lead the performance are continuously monitored and lagging
ones are reported afterwards illustrating the realized performance. O’Connell and O’Sul-
livan (2016) underline the importance of understanding how strong connection there is
between a lead indicator and the future financial performance. The link may be strong,
weak, non-existing or even negative, which should be noted in the measure implemen-
tation and especially when conducting actions based on the measure. O’Connell and
O’Sullivan (2016) use customer satisfaction as an example of a measure that may have
strong influence on future performance in some companies and industries, but the impact

can be weak in another context.

Parmenter (2020) again, talks about result and performance indicators. Result indi-
cators sum up if the organization is heading to the right direction. They express multiple
teams’ succeeding in their common task and thus they are important information for
shareholders. Result indicators are reported on a monthly or quarterly basis, while per-
formance indicators should be daily monitored. Performance indicators are linked to a
specific team’s effectiveness, making them more helpful for management in improving
team’s performance. The success but also the possible failure that performance indica-
tors show can be easily targeted to an individual or a team, hence it is easy to identify

where the actions need to take place. (Parmenter, 2020)

The performance measure division into two groups is quite similar in many publications,
even the terms and perspectives towards the topic vary. However, the measures can be
roughly divided into performance and result indicators and their characteristics are listed
in Table 2.



14

Table 2. Indicator separation into performance and result indicators.

Performance indicators... Result indicators...

1. lead performance. 1. lag outcome.

2. are non-financial. 2. are financial.

3. are followed at least every week. 3. are reported monthly or even less fre-
quently.

4. offer useful information to management.

5. illustrate the performance of a specific 4. offer useful information to shareholders.

function or an employee. 5. sums up organization’s overall results.

Parmenter (2020) further separates these two indicator categories into four by dividing
both into key indicators and indicators. Thus, the four indicator types are key perfor-
mance indicators (KPI), performance indicators (PI), result indicators (RI) and key result
indicators (KRI). The key -prefix expresses that the indicator is particularly important in
order to attain strategic goals. He states that many organizations have misunderstood
the meaning of key performance indicator as it is often used to describe a wider range

of statistics than it really covers. His indicator division is shown in Table 3.

Table 3. Performance measures and their objectives (after Parmenter, 2020).

INDICATOR OBJECTIVE

KEY PERFORMANCE INDICATOR | Indicates the performance of critical success factors.

PERFORMANCE INDICATOR Indicates what the teams are delivering.
KEY RESULT INDICATOR Indicates the performance of an organization.
RESULT INDICATOR Indicates what results the organization reach.

The performance measures can be categorized many ways and their weaknesses and
opportunities are widely studied. When considering a single performance measure, de-
fining the critical elements of the measure must take place in the design phase. Neely et
al. (1997) introduce a structured record sheet that aims to help designing a single per-
formance measure. The record sheet consists of ten elements that all are justified in their
publication. The elements in the record sheet are title, purpose, business objective, tar-
get, formula, reporting frequency, measurer, source of data, person who acts on the data
and the actions they do based on the measure. The elements are shown in Table 4.

Even the record sheet is not the only way to design performance measures, it provides
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a clear structure in the measure design and forces to define many important measure
dimensions already in the measure design process. For example, the performance
measurement objective behind the measure and the provoking actions are defined to
make sure the measures are not only reviewed but reacted as well. The performance
measures developed in this research are finally introduced by utilizing the structure of

the record sheet.

Table 4. Performance measure record sheet (according to Neely et al., 1997).

Title The title of the measure must be clear.

Purpose Measure must have a measurement purpose.

Relates to The business objectives the measure relates to must be de-
fined.

Target The target can be an improvement percent for a specific time

or a target performance level that is enough in satisfying the

objective.

Formula The formula how the measure is calculated is very important
as it affects on the people behavior. The formula should val-
idly and reliably support the performance measurement pur-

pose in fulfilling the business objectives.

Frequency The measuring and reviewing frequency should be adjusted
adequately.
Who measures? The measures should be identified to avoid confusion who is

responsible of it.

Source of data The source of data needs to be specified and the measure
should be consistently calculated from the same source to

make the reviews comparable.

Who acts on the data? | The person who acts on the measure should be identified.

What do they do? The actions driven by the measures finally realizes the pos-
sible benefits of performance measurement. However, some-
times the performance is evaluated as defining it as accepta-
ble or unacceptable. The acceptable performance may not
necessarily generate actions. Moreover, the detailed actions

may be very difficult to define in advance.




16

Notes and comments | If there’s any other notes or comments regarding to the

measure, they can be written here in the end.

A common understanding within the literature is that different measuring purposes re-
quire different measures. However, there is no common guidance which indicators
should be used in each context and how the indicators should be weighted compared to
each other. Due to Cauvin et al (2010) and Neely et al (2005), the financial measures
are still more used than non-financial measures, while O’Connell and O’Sullivan (2016)
state that non-financial measures may positively affect to the future performance if used
correctly. However, there are many challenges regarding to measuring and valuing non-
financial aspects. Thus, managers should carefully consider which indicators fit the best
for a certain purpose, as it is stated that widely used financial indicators alone may not

be the best ones for managerial purposes.

Besides the measures itself should be carefully developed their purposes in mind, an-
other popular research topic has been the number of the performance measures. Com-
panies tend to have more measures than necessary (Meyer, 2003, p.7). There is no
common opinion how many performance indicators is ideal, but especially large compa-
nies tend to have spread and broad spectrum of different indicators. Parmenter (2020)
suggests using about 10 high-level KRIs in a governance report for the board, and up to
20 KPIs and Pls in a balanced scorecard for the management. He suggests that the
performance indicators should express the current or future performance, so that the
management can influence company’s performance by monitoring and reacting to these
measures. Meyer (2003, pp.19-23) criticizes that performance always expresses the
past or the current situation, meaning the performance of the future is not realized and
thus cannot directly be measured. Despite the problems and concerns around perfor-
mance measurement, Parmenter (2020, p.206) have made a list of features winning KPlIs
have: they are nonfinancial measures, they are measured at least once every week, they
provoke actions in senior management level, the indicator clearly shows which actions
need to be done, they tie the responsibility straight to a team or an individual, they have

a significant impact, and they encourage for appropriate action.

2.1.2 Performance measurement frameworks
Many traditional performance measures and frameworks lay on the financial perspective.

These financial performance frameworks are widely criticized as they don’t necessarily
indicate the performance of the future, they encourage short-termism, they are internally

focused, they pay little attention to the competitors and customers, they lack strategic
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focus and they may even inhibit innovation. Researchers have developed multiple mod-
ern frameworks to help designing better performance measurement systems. In this sec-
tion, five modern performance measurement frameworks are introduced from the late
1980s to the early 215t century and the present-day trends around the performance

measurement are examined.

Performance measurement matrix was introduced back in 1989 by Keegan et al. This
framework considers both financial and non-financial as well as internal and external
business performance perspectives. The matrix is visualized in Table 5. All the perfor-
mance measures derive from corporate strategy and they guide the actions on each
hierarchical level of the company. The matrix is designed to give a holistic view of com-
pany’s overall performance, even it can be complex to implement and still lacks e.g.

customers or human resources performance.

Table 5. Performance measurement matrix (Keegan et al., 1989).

Non-cost Cost

External | Number of repeat buyers Competitive cost position
Number or customer complaints | Relative R&D expenditure
Market share

Internal | Design cycle time Design cost
Percent on time delivery Material cost
Number of new products Manufacturing cost

The performance measurement matrix was further developed in 1991 when Fitzgerald
et al. introduced results and determinants framework. This framework is designed es-
pecially for service business where the determinants lead the business performance and
the results lag the realized performance outcome. The six dimensions together illustrate
the overall business performance of the company. The determinants include quality of
service, flexibility, resource utilization and innovation. The results again consist compet-
itiveness and financial performance. Results and determinants framework is illustrated
in Table 6.
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Table 6. Results and determinants framework (Fitzgerald et al., 1991).

Category Dimensions

Results Competitiveness

Financial performance

Determinants Quality of service

Flexibility

Resource utilization

Innovation

This results and determinants framework was further developed into building block
model in 1996 by Fitzgerald & Moon. The building block model consists of three perfor-
mance areas: dimensions, standards and rewards. The dimensions are the same six
performance dimensions already presented in the results and determinants framework.
Standards again, are set based on three aspects: ownership, achievability and equity.
The responsible party in achieving the goal need to be identified, the targets must be
achievable and the they need to be fair across the organization. The third block is re-
wards and it finally links the HR system into performance measurement system. Rewards
block consists three aspects: clarity, motivation and controllability. The measurement
system needs to be understood by the employees, it has to be motivational and the em-
ployees has to have control over their areas of responsibility. The building block model’s

three areas of performance are visualized in Table 7.

Table 7. Building block model (Fitzgerald & Moon, 1996).

Dimensions Standards Rewards
Financial performance Ownership Clarity
Competitiveness Achievability Motivation
Resource utilization Equity Controllability

Quality of service
Innovation

Flexibility
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Probably the most popular performance measurement framework is balanced score-
card (BSC) introduced by Robert Kaplan and David Norton in 1992. BSC combines fi-
nancial and operational measures into a scorecard from where management can easily
get a comprehensive view of business performance. The balanced scorecard divides
company strategy to four perspectives: financial, customers, internal business process
and learning and growth. The perspectives are illustrated in Figure 1. The financial per-
spective relates to the company’s shareholders and how the business performance looks
to them. The customer perspective means understanding the customer needs and fo-
cusing the business in creating value to them. The internal business process perspective
refers to the critical processes where the company must excel at. Finally, the learning
and growth perspective illustrate how well company innovates, improves and grows as
the environment changes. With the four perspectives, the relevant non-financial aspects
that affect to the future financial performance are noted together with the more traditional
financial measures. All the perspectives have their own objectives, performance
measures, targets and initiatives. The objectives are driven by company strategy, the
carefully chosen performance measures should indicate the level of succeeding in busi-
nesses critical success factors, the long-term targets of each measure should be appro-

priately set and finally the initiatives that put the strategy into action are identified.

Internal business
process

Financial

Vision and
strategy

Learning and
growth

Customer

Figure 1. Balanced scorecard’s four perspectives (Kaplan & Norton, 1996, p.51).

Later in 1996, Kaplan and Norton added four managerial processes to the scorecard to
link the long-term objectives to the short-term activities. These managerial processes are

translating the vision, communicating and linking, business planning and feedback and
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learning. Translating the vision means agreeing on the business objectives and
measures that drive for long-term success. Communicating and linking means communi-
cating the strategy and linking it to the department’s and individual’s objectives. Business
planning integrates the financial budget and business strategy together and finally feed-
back and learning represents the monitoring process how well the strategy is put into
practice. A company can further develop their strategies and performance measurement
systems based on the monitoring system. If the monitored performance doesn’t drive the
company towards their strategic goals, they should re-examine which are the key suc-
cess factors of their business and which really are the measures that affect to the busi-

ness performance.

According to Kaplan & Norton (2004), a strategy map describes how an organization
creates value. The strategy map basis on the BSC’s four perspectives: learning and
growth, internal processes, customers and financials. With the map, the executive teams
can find the cause and effect of the performance, not just the bare measures of four
separate perspectives. The strategy map is illustrated in Figure 2. The strategy map has
five principles: strategy balances contractor forces, strategy is based on a differentiated
customer value proposition, value is created through internal business processes, strat-
egy consists of simultaneous complementary themes and strategic alignment deter-

mines the value of intangible assets.

BSC perspective i Strategy map

Financial productivity and growth
Customer customer value proposition t .
Internal operations management, customer management,

innovation and regulatory and social processes

Learning and growth I human capital, information capital, organization capital '

Figure 2. Value creation through strategy map (Kaplan & Norton, 2004).

Kaplan and Norton (1992) state that traditional performance measurement systems tend
to have control bias over the strategic focus, which leads to undesired way to use the
measures. Despite the popularity of the BSC framework, it has received critique from
many researchers for instance regarding to measure’s weak impact on economic perfor-
mance, challenges in measuring non-financial aspects and scorecard’s static nature
(e.g. Chytas et al, 2011; Meyer, 2003, p.24). These findings indicate that there is a gap
between theory and practice as many companies fail realizing great share of perfor-

mance measurement opportunities. Some pitfalls are simply compound to irrelevant
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measures, but some are also related to challenges in measuring itself. Not only that
defining the appropriate measures and measuring can be challenging, the strategic ac-

tions that derive from the measures are also difficult for many companies.

Another performance measurement framework is visualized in Figure 3. Itis the Strategic
Measurement Analysis and Reporting Techniques as known as SMART-pyramid or
performance pyramid developed by Lynch and Cross in 1991. According to Khan &
Shah (2011), the model recognizes different operative levels of an organization and the
focus is in linking organization operations into business strategy. This is done by trans-
lating objectives from the top down and measures from the bottom up. The pyramid con-
sists of four levels and two sides. The highest level represents the corporate strategy
that is translated to business unit objectives in the second level. The day-to-day opera-
tions are represented in the third level, and they should be linked to the business unit
goals. Finally, at the bottom is the departmental level, which affect to the business oper-
ating systems performance. This departmental level measures illustrate succeeding in
the strategic objectives that are driven by the pyramid’s third level. Moreover, the left
side of the pyramid expresses external effectiveness that constitutes non-financial fac-
tors. The right side again expresses internal effectiveness and it represents the financial
aspect. Thus, the framework combines internal and external, financial and non-financial
aspects, Striteska & Spickova (2012) criticizes that it doesn’t provide mechanism to iden-

tify key performance indicators and lacks continuous improvement integration.

Corporate
vision

Obijectives Measures

Market Financial

Customer Flexibility Productivity
satisfaction

Quality Delivery Cycle time Waste

Operations

External effectiveness Internal effectiveness

Figure 3. Performance pyramid (Lynch & Cross, 1991).
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The last performance measurement framework explained in this context is the perfor-
mance prism. It was developed in 2002 by Neely et al. aiming to offer a performance
measurement framework that pays attention to all relevant stakeholders. Many relevant
stakeholders like employees and suppliers were often ignored in other performance
measurement frameworks. The prism constitutes of five facets that are further visualized
in Figure 4: stakeholder satisfaction, stakeholder contribution, strategies, processes and
capabilities. Forming up the prism begins by defining the stakeholders and what they
want, as well as what do the organization want from their stakeholders. The strategies
that satisfy the stakeholders and organizations needs are then put in place, the pro-
cesses that execute the strategy are developed and finally the capabilities that are
needed for the effective and efficient processes operations are identified. Appropriate
and necessary performance measures should then be designed and applied to each of

the five facets.

Processes
Capabilities

Strategies

Figure 4. Performance prism (according to Neely et al., 2002).

Even many pitfalls of performance measurement systems are recognized on many levels
and in many operational environments (e.g. Neely, 2002, p.198; Meyer, 2003; Pekkanen
& Niemi, 2013), multiple researches argue that if used correctly, performance measure-
ment can be a useful tool in strategic management (Dixon et al., 1990; Kaplan & Norton,
2001; Lynch & Cross, 1995; according to Chenhall, 2005). The strategic competitiveness
will improve if performance measurement systems focus on connecting goals, strategies
and operations, and provide understanding of value chain’s interdependencies, asserts
Chenhall (2005). When the strategic goals and purpose of measurement are carefully
defined, the measure development is ready to begin.
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To conclude, there is no off-the-shelf performance indicator set that can successfully be
applied to every company and to every purpose (e.g. O’Connell & O’Sullivan, 2016).
Companies compete in different industries targeting on different markets with different
competitive strategies, leading to different mix of relevant performance measures and
their interjacent importance. According to a research done by Ernst & Young’'s Center
for Business Innovation, companies do weight their measures differently depending on
the industry (Meyer, 2003, pp. 34-36). Because different industries have different critical
success factors, their needs for measurement vary and thus every performance meas-

urement system is unique and should be developed to its purpose.

2.2 Procurement

Procurement plays a key role in many manufacturing companies as it represents about
50% of their cost of goods sold on average (van Weele, 2014). The cost effect is signifi-
cant and thus sourcing and procurement have been but under pressure to cut costs in
industries where today’s and futures cost reductions are argued to lead to the business
success (Dimitri et al., 2006, p.54). More than focusing barely on the cost reductions, the
aim should be in generating bigger profits (Wincel, 2003, p.xii). However, procurement

has a key role in business profitability, and it have been studied a lot in the past decades.

Other than the cost perspective, the quality of the purchased goods is another success
factor of the procurement. Lari & Asllani (2013) say that the quality cost measures have
traditionally focused on the direct quality costs, but later on the indirect quality costs have
gained more attention. Andersen & Moen (1999) studied how to integrate both bench-
marking and cost of poor quality together to serve quality management work. However,
valuing and thus measuring quality seem to be a complicated task. Moreover, the quality
of the purchased goods have to be assessed together with other factors to avoid sub
optimization. Moreover, the focus should be in improving the quality performance rather
than calculating the quality costs. Calculating the quality costs offers information with

specific limitations, but it still doesn’t automatically lead to better quality.

There are many terms around procurement that may be cross used in the different in-
tentions. For example, buying, procurement and sourcing may be used as synonyms,
but here we define them through van Weele’s (2014, p.9) purchasing process model that
is visualized in Figure 5. Here, procurement is the upper concept that includes all activi-
ties between the internal customer and supplier, when buying starts from supplier selec-
tion and ends in order follow-up and evaluation. Buying itself can be further divided into

sourcing and supply. The purchasing function operates between the internal customer
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and suppliers, and the ordering divides it further into tactical purchasing and order func-

tion.
Purchasing function
_ Tactical purchasing _ Order function N
. >4 >
o - Expediting Follow-up
Int: I Determi Selecti - a
P Sourcing __ Supply N
- | | Lal
Buying
< >
Procurement

Figure 5. Purchasing process model and concepts (according to van Weele, 2014,
p.9).
The procurement tasks can also be divided into strategic, tactical and operational levels
(van Weele, 2014, pp.282-283). Top management, logistics management and procure-
ment management are together responsible of the procurement in the strategic level.
These strategic purchase decisions include for example outsourcing decisions, invest-
ments and developing operational guidelines. These decisions affect to the company’s
competitive position in the long run. Logistics management, procurement management
and senior buyers conduct the tactical level tasks like conducting audits and annual
agreements and supplier selections. These activities have few years impact in business.
Finally, operational level releases the orders, executes troubleshooting in operative qual-

ity, supply and payment issues and evaluates the suppliers based on their performance.

In the case company’s context, the purchasing function consists of three category man-
agers and operative purchasers. Roughly said, the category managers are merely re-
sponsible of the sourcing part on strategic and tactical levels, while operative purchasers
represent the order function and execute the procurement strategy based on strategic
team’s guidelines. However, sometimes the operative purchasers do some sourcing
work and on the other hand, the sourcing people may execute some operative tasks.
The share between the operative and strategic level is little mixed, especially when only

some share of purchases base on annual contracts.
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2.2.1 Purchasing categories
Organization’s expenses can be divided into direct and indirect spend categories. Payne

& Dom (2011, p.1) defines the indirect spend as the spend not directly tied to finished
product or service creation. Direct spend again is incorporated in manufacturing the of-
ferings; products and services. Payne & Dom (2011, p.3) give examples of the indirect
spend categories: administrative expenses like furniture and office equipment, facilities
expenses like electricity and cleaning, finance and HR expenses like payroll processing
and insurances, sales and marketing expenses like market research and advertising and
information technology expenses like software and cell phones. van Weele (2014, p.15)
divides the direct spend into raw materials, supplementary materials, semi-manufactured
products, components and finished products or trade items. In the case company’s con-
text, all the direct spend categories but raw materials are present. The supplementary
materials include many overheads like lubricating oils and industrial gases. Semi-manu-
factured products again include for example steels and castings that are further pro-
cessed before assembly. Components include for example standard components like
bearings and other manufactured components that are only assembled without other
processing. Sometimes the components serve the customer need as spare parts and

then they represent the finished goods.

Another way to categorize the purchases is to divide them into categories based on
item’s purchasing importance and supply market complexity. Kraljic (1983) introduced
four item categories leaning on the two dimensions. These categories are illustrated as
a matrix in Figure 6. Strategic purchasing importance refers to item’s profitability profile
and cost of materials for example. Supply market complexity again refers to the number

of adequate suppliers, entry barriers and technology pace to name few examples.

Strategic items are in the right top corner of the matrix. The importance of purchasing
and supply market complexity is high, which means that the items are scarce and high-
valued. The bottleneck items are found from matrix’s right bottom corner as their pur-
chasing importance is low, but the supply market complexity is high. This item category
consists of items that have specified materials. In the left top corner are the leverage
items that are still costly, but the supply market complexity is low. Different mix of com-
modities and specified materials are in this category. The last category in the left bottom
corner is the noncritical items that have low purchasing importance and supply market
complexity. These items are merely commodities and some specified materials. (Kraljic,
1983)
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Figure 6. Kraljic's four item categories (1983).

The purchasing item categories have different characteristics and targets and thus they
should be managed differently. The strategic items require adequate supply
management in the top level of the organization in terms of their long-term availability.
The bottleneck items require prompt sourcing management on high level of the
procurement department by executing cost management and short-term sourcing. The
leverage items benefits from decent materials management and tactical procurement in
the medium procurement level. In the end, the noncritical items require purchasing
management in the lowest level of the purchasing function aiming for functional
efficiency. (Kraljic, 1983) Because the objectives differ from an item category to another,
the purchasing strategies of the item categories should also be separately created. This

leads to different relevant performance measures and their targets.

Materials management is another examination view of procurement and item categories.
Case company’s assembled products are made to order, because the end products are
very expensive and customized for each customer. Different purchased items are
steered differently depending on their purchasing features like lead times, demand and
purchasing prices. Managing the stock levels of the semi-manufactured products and

components is essential part of intentory management and purchasing strategies.

Some purchased items are cheap and they have stable demand. Thus the components
should always be available in the stock as the cash flow effect is small. A good example

of this kind of item are standard screws and nuts. Some other purchased items are very
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expensive and customized for customer specifications. Thus, they are ordered not before
the customer have made the purchase order first. An example of that kind of item are
the big machined parts. As the purchasing strategies vary, the items order penetration

points and safety stock levels also vary on an item level.

Literature offers different models to help defining the order penetration points and safety
stock levels of different item categories. One example is the ABC analysis that is devel-
oped on Vilfredo Pareto’s 80/20 principle (Rusanescu, 2014). According to the principle,
20 percent of the stock items account for 80% of the stock value. Based on this principle,
the most valuable items are classified into class A, and the others in B and C categories
as the last category holds only marginal amount of stock value but most of the items.
This ABC analysis divides the stock into three categories that should be managed differ-
ently. Especially in A category items, the focus should be on optimal delivery timing. B
and C category items are equally important in terms of component availability for the
production, but their days of inventory outstanding can be higher. This is justified with
the smaller effect on the company cash flow, even especially the stock management
principles vary significantly in the category C items. Some of the category C items are
very cheap but their demand is high. Other items in the category C may have expensive
purchasing price but the demand is low. This same ABC analysis can be applied to the
supplier management as well, meaning that the 20 percent of the suppliers represent the

80 percent value of the purchases. (Rusanescu, 2014)

To conclude, companies have a great variety of different purchases that can be catego-
rized many ways. The different purchasing categories require different kind of purchasing
and stock management principles, which also have a further effect on relevant perfor-
mance measures and their target levels. Thus, the category-level procurement strategies

should be applied based on category’s characteristics and objectives.

2.2.2 Purchasing strategy

When talking about purchasing strategies, the discussion should begin with defining the
term itself. Hesping and Schiele (2015) wonders if purchasing strategy refers to organi-
zation-wide outsourcing strategy, procurement function’s guidelines in executing overall
procurement strategy or purchasing category level actions in achieving better perfor-
mance. They introduce hierarchical five levels of strategy development in purchasing
from company strategy to purchasing strategy to further category, sourcing tactic and
supplier strategies. These hierarchical levels define the level of analysis in purchasing
strategy development. Thus, they argue that procurement strategy rather composes se-

ries of plans instead of being a single overall strategy in procurement.
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Paulraj et al. (2006) support the statement that the procurement strategy needs to be
aligned with business strategy. Hence, they add that the procurement professionals have
to be aware of company’s strategic directions. Versendaal et al (2005) state that compa-
nies can gain multiple benefits through well-managed procurement. Procurement strat-

egy plays a key role in this procurement, and further company, success.

Several researches state that purchasing is one of the strategic functions that have the
highest potential in company’s profitability (e.g. Quintens et al., 2006) Whether to cen-
tralize or decentralize the purchases, focus on global or local sourcing and standardizing
versus adapting are the key questions in forming procurement strategies. Generally, the
purchasing strategies is combination of risk management and cost management prac-

tices.

The purchasing strategies should be applied on a purchasing category level. lloranta &
Pajunen-Muhonen (2012) names eight phases for a category strategy process: defining
the purchasing category, analyzing the purchasing history, identifying the supplier mar-
kets, reassessing the procurement need, discovering the opportunities, outlining the cat-
egory strategy, supplier sourcing and evaluation and finally executing the strategy. This

process is completed with following and assessing the strategic performance.

2.3 Procurement performance measurement

Procurement is perceived to be a function that offers great opportunities to gain profit
(e.g. Trent & Monczka, 2005), and performance measurement is assumed to be a great
strategic management tool in reaching strategic objectives (e.g. Kaplan & Norton, 2001).
Combining the performance measurement into procurement context could have signifi-

cant benefits for companies that execute procurement activities.

Pohl & Forstl (2011) state that procurement performance measurement systems play a
key role in aligning purchasing practices to company strategy. Many purchasing and
supply management practices can be measured with performance indicators. However,
they also admit that not all the strategic objectives are presented through performance

measures.

Procurement performance can be divided into internal and external performance (Ja-
askelainen, 2018; Pohl & Forstl, 2011). The external procurement performance relates
to supply management practices and the internal procurement performance to the per-
formance of the procurement function. Separating these two dimensions ties the respon-

sibility to the different parties that is observed.
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The PSM practices can also be divided into internal and supplier-oriented practices (Ja-
askelainen, 2018; Zimmermann & Foerstl, 2014). They further separate supplier-oriented
practices into relational and non-relational practices. The relational practices require ef-
fort from the both parties, the case company and the supplier, while non-relational prac-
tices demand only buyer company’s resources. The internal PSM practices are again
divided into vertically aligned practices, cross-functional practices, practices within the
PSM function and enabling PSM practices. (Jaaskelainen, 2018; Zimmermann & Foerstl,
2014).

It differs from company to another which PSM practices are highlighted and which rather
neglected in the procurement strategy. Furthermore, linking the PSM practices into per-
formance measurement requirements and use remain still unclear (Jaaskelainen, 2018).
This challenging topic could be more examined how different PSM practices can be

measured adequately to improve procurement performance.

According to Luzzini et al.’s (2014) study, most of the performance measures used
among procurement relate to suppliers in terms of cost, time and quality. These three
dimensions are widely adopted in companies leaving other dimensions like flexibility,
innovation and sustainability behind. They tell that cost have been the dominant measure
indicating overall purchasing performance, as it is also the main factor in evaluating sales
and category managers’ work. Thus, the non-relational supplier-oriented practices have

generally been highlighted in the procurement supply management practices.

Procurement performance measurement in different organizational levels have also
been studied. Luzzini et al. (2014) found that the measures examined are similar regard-
less the organizational level, even the examined measured population varies. In the top
level, the procurement performance is generally reviewed as a whole, while inside the
procurement function the performance is reviewed per category, purchaser or even on

supplier level.
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3. RESEARCH METODOLOGY

3.1 Research methods

This is a cross-sectional holistic case study, aiming to develop procurement perfor-
mance measurement practices for the case company. As the aim is to develop com-
pany’s current practices, inductive research approach is chosen. The inductive research
approach is used to gain holistic understanding of the operational environment in order
to make pragmatic developments that serve the aim of the research. Thus, pragmatism
is the research philosophy behind the study. In pragmatism, the purpose is to solve prob-
lems or to develop the current ways of working, leading to very practical research out-

come and operations improvement suggestions.

Mixed methods are used in data collection. Theoretical background is studied by re-
viewing the existing literature around procurement and performance measurement top-
ics. Furthermore, the linkage between procurement performance measurement and
company strategy is examined. Empirical data collection is done by interviewing, exam-
ining company’s procurement performance reports and reporting tools, observing and

having informal conversations with the company employees.

Qualitative data is collected in the early steps of the research and quantitative data later
in the measure development process. The qualitative data is mainly gathered via inter-
views, but other already available secondary data e.g. previous procurement perfor-
mance reports and existing reporting tools are also utilized in order to attain understand-
ing of the current state of procurement performance measurement and its development
areas. Quantitative data is secondarily collected from company’s ERP system in the
measure design stage. This data is used for examining what kind of raw data is already
available from the system, and to test the developed measures and their suitability into

their purpose.

Interviewing is a good way to gather rich empirical data. All the interviews done in this
research are half structured, because they leave room for a free word and the response
rates are relatively high compared to other ways of data collection. The interviews also
have beforehand planned structure to make sure the essential topics are covered and
examined. The interview questions were handed to the interviewees beforehand, assum-
ing the interviewees prepare little for the interview and know what the interview is about.
The interviews are also recorded if the interviewees allow, making it possible to return to

the answers later in the research process. Only one of the interviewees didn’t want her
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interview to be recorded and thus the interview was done without. All the interviews made

in this research are listed in Table 8.

Table 8. The interviews done in the research.

Day Interviewee Topic | Time (h:mm)
30.1.2020 | Head of global procurement / category manager 1 1 1:15
31.1.2020 | Category manager 2 1 0:44
3.2.2020 Purchaser 1 1 0:32
3.2.2020 Purchaser 2 1 0:42
3.2.2020 | Controllers 1 & 2 1 1:16
4.2.2020 | Category manager 3 1 1:27
6.2.2020 | COO 1 0:55
7.2.2020 | Bl and master data service manager 1 0:48
11.2.2020 | Purchaser 3 1 not recorded
20.2.2020 | Business development manager, China sourcing 1 0:59
25.2.2020 | S&OP Manager 2 0:52
26.2.2020 | Supplier quality manager 2 0:41
26.2.2020 | Logistics superior 2 0:50
26.2.2020 | Quality manager 2 1:05
27.2.2020 | Project managers 1 & 2 2 0:59
3.3.2020 | Customer service manager 2 1:05
3.3.2020 | Production manager 2 0:56
5.3.2020 | VP commercial operations 2 1:04
6.3.2020 | Production manager, assembly 2 0:57
11.3.2020 | Head of global QEHS 2 1:06
Topic 1 Current situation of performance measurement and development ideas.
Topic 2 Examining the needs towards procurement.

3.2 Research strategy

First, there will be a literature review to gain more information of the both topics, pro-
curement and performance measurement especially of the performance measurement
in the procurement context. Some background information of the case company is gath-
ered by observing, reviewing internal data sources and having informal conversations
with the employees. The research strategy is formed keeping the research purpose in
mind: to create a proper and systematic way to measure case company’s procurement

performance.

The first part of the study is about making a current state description of procurement
performance measurement practices of the company. This will be investigated by ob-
serving, reviewing company’s internal data sources and interviewing procurement cate-
gory managers, some of the operative purchasers, business controllers, company’s
COO and master data manager who have generated the current procurement perfor-
mance measurement tools. The current state description includes description of the cur-
rent performance measures in use and the ways measures are reviewed and used within

the company. The description also pops out faults in the current measuring policies that
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are already noticed and identified. When the current state of performance measurement
and already available measuring tools are examined, the real development process may

begin.

In the second part, procurement’s responsibilities and needs towards sourcing and
procurement functions are defined. The performance measurement needs are clarified
by interviewing procurement’s internal customers, including capital production and ser-
vice sales, and few representatives from other important functions like logistics, quality
and project management. The interviewed personnel are chosen with a non-probability
judgmental sampling technique. Because the case company is middle-sized, it is rela-
tively simple to choose relevant professionals to be interviewed. The interviewed repre-
sentatives are agreed to be relevant with case company’s head of global procurement.
One or two people are interviewed from every relevant function. The performance
measures are developed based on the expectations identified in this part of the study,
which means the developed measures should be relevant for at least one function inside
the organization.

In the third part of the study, the new measures are developed based on the emerged
needs. All the emerged needs are critically assessed, and the needs that are relevant
and affected by procurement are taken forward to the measure development process. In
this part, it is important to be careful that the developed measures indicate validly that
they are supposed to measure, meaning both the measurement logic and the measured
target population identification. It is also important to understand the practicality aspect
of performance measurement. The data that is already available is easier to use than to
start collecting new data for the measures. However, if some crucial data is not yet avail-
able, the benefits and possibilities of new data collection should be evaluated. If data
collection is not too expensive or difficult, and the benefits are notable, it would be rea-
sonable to start collecting it. Measurement usability is simultaneously important. If it
takes a lot of time and effort to create a performance report, calculate the measures and
follow the performance overall, the users won’t be satisfied with the new measurement
policy. Thus, the information system support and reporting tools play a key role in per-
formance measurement development. The amount of the measures will also be consid-
ered as it is a controversial topic in the research literature. The measures should be easy
to use and sufficiently reviewed to make sure the actions are taken early enough to im-

prove the future performance.

In the fourth stage, the new measures are already defined, but the reliability, practical-
ity and other limitations of the measures will be examined. The reliability analysis is

done by analyzing the developed measures and digging deeper if any strange systematic
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pitfall is found. This requires deeper understanding how different purchased items be-
have in the information systems and what should be improved to get more reliable
measures. This part also includes guidelines how to update ERP data in terms of im-
proving measure reliability, and how to motivate the employees to keep the raw data up

to date.

The features of a good measure, relevancy, validity, practicality and reliability, are all
taken into account in different parts of the research. However, the operational environ-
ment changes constantly, which may result in measure error occurrence. Some perfor-
mance measures are more crucial than others, but the strict valuation between the
measures is challenging. Moreover, the importance of a performance measure may
change. Some expectations towards procurement are more important and some less,
and some new performance measurement needs may arise while others may disappear.
It also must be noted, that the needs towards procurement are examined by interviewing
key people from the case organization, so the developed performance measures base
on subjective opinions what the procurement is responsible of and what kind of perfor-

mance should be followed and reported.

3.3 Expected outcome

The expected outcome of the thesis is a proposal that includes the set of measures that
help monitoring procurement performance of the company on strategic sourcing and
global procurement levels, and a reporting procedure that includes who will be respon-
sible of viewing the measures, how often the measures should be viewed and reported
and what actions should be taken if any measure alert. The research outcome is a pro-
posal how the performance measurement should be carried out to help managing case
company’s procurement activities. The performance measurement implementation may

start after the proposal is formed.
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4. RESULTS AND ANALYSIS

The research results are divided into four parts. First, the context and current state of the
procurement performance measurement is described and analyzed in 4.1 chapter. In 4.2
chapter, the relevant performance measurement purposes and information needs rising
from the organization are introduced, analyzed and evaluated. In 4.3, the performance
measures are developed based on the needs and purposes arisen from the case organ-
ization. The measures are developed according to Neely et al.’s (1997) performance

measure record sheet.

4.1 Current state description

The current state description includes descriptions of the company’s operational envi-
ronment, procurement processes and procurement organization. All the current
measures, their measurement purposes and measurement challenges are identified
based on the interviews, after the context is first described. This section set the starting

point for the procurement performance measurement design.

4.1.1 The operational environment
Company’s operational environment were perceived to be challenging all around the or-

ganization. The technology life cycle is relatively short, and the product develops fast,
which requires this middle-sized organization to transform and adapt new ways of work-
ing rapidly along its environment. According to category manager 2, the trend is towards
bigger and more powerful products in the product development. The bigger products
require investments and thus funding, because it ties up capital for a long time before it
starts to generate profits. Today’s products are significantly bigger than ever before in
company’s history. The category manager 2 also adds, that when a product is ramped
up and the serial production is running, the scaling down of the production may happen

any time.

Fast product development is perceived to cause challenges for the procurement, but the
business development manager also states that the new technologies have been poorly
commercialized. He mentions few examples on critical purchased parts, which have only
one approved capable supplier even the product is in the serial production phase. Quality
manager agrees that the NPI (new product introduction) process should be done more
precise in terms of supplier capability clarification. The cooperation between RTD (re-

search and technological development), procurement and suppliers should be improved
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according to many interviewees. The challenges considering nonconformities caused by
suppliers and component availability of the purchased parts support the business devel-
opment manager’s opinion that there is a need to develop and focus more on RTD pro-
cesses, especially in terms of procured part commercialization, supply capacity clarifica-
tion and improving technology continuity. Continuous technology eases supplier relation-
ship management when the same supplier can meet the procurement needs a long time.
Multiple interviewees agreed that the cooperation between sourcing and RTD need to
be improved. Supplier network’s supply capacity and risk management may be noted in
the new product induction, but still the category manager 1 tells that the production plan

is scheduled according to the maximum supply capacity, leaving no room for failures.

RTD is not the only party that affects procurement’s operational environment. Company’s
operational environment is perceived to be challenging. Currently, the company have
only two customers for their serially produced products. Both customers have very strong
bargaining power over the case company. They are numerous times bigger than the
case company, and they have alternative suppliers to choose from their supplier pool.
Thus, the competition is very strong. The competitors operate with significantly greater
volumes than the case company. Category manager 2 tells that the case company’s
market share is just few percent of the whole market, even they are one of the biggest
players in the industry. The three big competitors serve most of the market, leaving just
little room for smaller actors. Category manager 2 adds, that the big competitors usually

get the most profitable projects, leaving the less profitable projects to the smaller actors.

Category managers 1 and 2 mention that the profits are usually left very thin. On the
other side, the supplier pool consists of very small family companies to very big global
corporations, as the other two category managers tell. Category manager 3 explains the
situation: the big suppliers do not really need the case company, and the small suppliers
do not necessarily have ability to serve case company’s capacity needs. Thus, the influ-
ential powers are very unbalanced, and the suppliers need to be managed differently
depending on the relationship with the supplier. The operational environment is illus-

trated in Figure 7.
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Only a few big
customers

Very small

The case market share,

few very big
Company competitors

Some very
big and some
very small
suppliers

Figure 7. The operational environment of the case company.

Among the procurement organization, probably the biggest challenge is perceived to be
the poor supply forecast. The VOC (voice of customer) do not reach the procurement
organization early enough. The long-term visibility is weak or even non-existing. Cate-
gory manager 3 mentions how the sales forecast affects the supplier network and pur-
chased volumes, and COO pops out a question how these changes in the purchased
volumes should be communicated to the suppliers. Category manager 2 tells that there’s
no frozen planning period, as production plans are constantly changing. Production man-
ager mentions the importance of communication to the relevant stakeholders (e.g. pro-
curement) when the plans change, whether it is the timing, producing amounts or other

specifications.

The production plans include both fine and coarse loadings. Fine loadings represent the
detailed production plan on a day level. Coarse loadings are more approximate when it
comes to scheduling. They are planned on a week level. The S&OP (sales & operations
planning) manager defined that the upcoming three weeks should be fine loaded, and a
coarser production plan should cover as much as a year. However, even the production
plan coverage target is set accordingly, the S&OP manager admits it hasn’'t been
reached for a long time due to week visibility from the sales and customer side. The
purchasers state that the changes in production plans are often made with a tight sched-
ule, and the long-term plan is not communicated to them. Business development man-
ager criticizes the loading system as it covers only the firm orders, and no other supply
forecast. Because the forecast doesn’t exist, the procurement has no information to base

their own strategic decisions. For example, the loadings cover currently only the next 9
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months and there is no visibility any further. Procurement people criticize that the fore-
cast is too short, but still they try their best to serve the material needs. As the lead times
of some critical MTO (make-to-order) parts may be more than a year, the non-existent

forecast leaves the procurement in a tough situation.

The OPP (order penetration point) is far from the customer in volume products. The big-
gest sales volume lies in ETO (engineer to order) products. These products go through
NPI process which has a stage-gate structure. The process includes planning, several
designing phases, prototype, testing and 0-series before the NPI process ends and real
series production is ready to begin. The time-to-market may take years before the prod-
uct is in series production. Thus e.g. modularity of the product and technology continuity
of the procured parts are important from the procurement perspective, because it eases
to create long-term supplier relationships. When the product is at the series production

phase, the products are MTO produced.

The purchased parts are purchased only if there is a firm material need for it in the com-
pany’s ERP (enterprise resource planning) system. The material need arises a purchase
proposal whenever item'’s balance profile falls under its minimum stock and the lead time
of an item is marked to be shorter than the delivery time of the upcoming orders. The
purchasers can update the lead times on an item level, and combine multiple material
needs into bigger purchase orders. However, defining the minimum stock levels are usu-

ally defined by the other parties.

The materials handling on an item level set the base logic how the procurement currently
operates. If there is an item code for the procured good, the item is usually steered with
a balance profile. The purchases not under the balance profile are overheads, subcon-
tracting and other work-steered services and materials. The items that are handled with
a balance profile are purchased to the free stock, and the production works that have
materials reservations collect the needed items from there. Thus, the purchases are
rarely linked to a specific work or material need before they are received to the stock and

further collected.

The balance profile recognizes every open work with unrealized material collections and
generates purchase proposals if the current free stock together with the open purchase
orders do not cover the material needs, or if the stock amount fall under the predefined
minimum stock. This steering logic has its pros and cons but understanding the logic is
essential baseline for developing procurement performance measures. However, it is an
interesting finding that even the steering principle is MTO, the materials will be linked to

a specific material need not before they are collected from the stock. An example of a
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balance profile is shown in Figure 9. The first row of the balance profile shows how many
items there are in the stock. If some items are at quarantine, they are marked at the
second row. All the material needs, purchase orders and purchase proposals are listed

below the saldo and quarantine rows by their timing order.

Table 9. An example of an item's balance profile.

Status Work/Order number Supplier | Date Quantity | Balance | Optimal delivery date
Saldo Free 5.3.2020 8 8
Quarantine Quarantine 5.3.2020 2 10
Purchase order | Confirmed PO111 A 8.3.2020 5 15 13.3.2020
Purchase order | Confirmed PO112 A 15.3.2020 | 5 20 20.3.2020
Material Planned MR113 16.3.2020 | 12 8
reservation
Purchase order | Ordered PO114 B 19.3.2020 | 10 18 14.4.2020

Because the open orders are not linked to a specific material need, the system allows
loaders to re-sort and prioritize the loadings as freely as they want. They can modify the
material need days and needed amounts limitlessly. The system allows any loader to
load items as much as they will, and they can put any material need day for it. However,
S&OP manager and customer service manager both mention how important it is to cre-
ate loadings noting company’s procurement and supply capacity limits, meaning items’
lead times and supply peaks. This is one conflict point, because many people around
the organization can create material needs and they all utilize the same procurement

and supply capacity.

If the overall need excesses the procurement capacity, the purchasers need to prioritize
the purchases according to their best knowledge. Assembly’s production manager says
that all the items they need are equally important, because it doesn’t matter whether the
missing part is big, small, cheap or expensive, but if any needed part is missing, it can
stop the assembly line. Equally, customer service manager says that all their customers
are equally important and they all should be served best way possible. Thus, prioritizing
the needs is not an easy task. However, production needs are often prioritized over ser-
vice needs if something need to be prioritized. Many interviewees said that serving the

assembly line is procurement’s main task.

Purchaser 2 says that among the procurement, there’s lack of trust towards the material
need days. The plans change from day to day and thus the material need days change
among it. Moreover, a lot of material needs are not collected from the stock even there’s

free stock available. It arises a question whether the material need is relevant anymore,
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or if it were possible to get the material later to the stock. Tying the purchasers’ respon-
sibility to the free stock without noting the uncollected material needs is not justified,
because their responsibility end at the time the material is received and qualified. Further
processing is in the loaders’ response. On the other hand, if the material need is fully
cancelled, the responsibility lies still in the loaders’ shoulders and they should ask if the
orders can be cancelled and how much the cancellation fee would be. This is not sys-
tematically done currently in the case company. In this system, the loaders have a lot of
responsibility considering the correctness of the material needs, because the material

needs set the basis for procurement work.

Even there is series production in volume products, purchaser 1 tells that the production
volumes are not constant. Changing volumes cause challenges especially in production
planning and procurement, because the supply capacity is limited. Business develop-
ment manager compares the business to the automotive industry: the case company’s
needed material volumes vary from time to time and thus e.g. the purchase prices are
less constant. Even the businesses have many same characteristics as many compo-
nents are purchased and the final assembly is done in-house, one huge difference is the
volatility of the output volume. Case company’s serial produced products are made-to-
order on the batches of tens to hundreds of units, while cars are mass produced in their
assembly lines. In terms of volatile volumes, the business can even be referred to the
shipyard industry. The volatile business and MTO steering principle affect to the produc-

tion planning, which set the basis for procurement and supply management.

4.1.2 Procurement organization
The case company had separate organizations for capital and service businesses when

this research process began. During the early steps of the research, the organizations
merged and forming a new united organization. This change had significant effects on
procurement organization’s structure as well. In the new procurement organization, head
of global procurement leads strategic sourcing, operative procurement and supplier qual-
ity management operations, allowing more centralized procurement management than
before. Assembly production manager thinks that the new organization structure is more
rational, but the business development manager adds that there’s still possibilities to gain
more procurement capacity and efficiency from the clear organization structure. Head of
global QEHS thinks that the procurement function was still in a change process from the

previous organizational change at the time when new organizational structure become.

A lot of indirect purchasing, e.g. consumables, are still handled by a person who reports

straight to a production manager and thus he is not organizationally directly linked to the
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procurement function. This leaves less comprehensive managerial attention to the indi-
rect spend from the procurement perspective. In 2019, indirect purchases represented
38% share of company’s Finnish locations spend, which is a normal share according to
Payne & Dom (2011, p.2). However, some indirect purchases like tools, freights and
many consulting services are procured and managed by the procurement organization.
Company’s ERP (enterprise resource planning) allows also others than purchasers to
create purchase orders, and many workshop foremen and production planners utilizes
the opportunity. This decreases the total workload of the procurement people but at the
same time, the procurement itself becomes dispersed. Despite the new organization has
more centralized procurement focus, there’s still great spend, especially in the indirect

category, that is not controlled and coordinated by the procurement function. Company’s

procurement operations and their organizational locus are illustrated in Figure 7.

Head of global
procurement

Other purchases
made by other than
procurement team

Figure 7. Procurement’s organizational hierarchy and operations.

In the Finnish location, procurement is handled with a dozen people, which results in
multiple roles and responsibilities within the procurement professionals. For example,
some people from the strategic sourcing team take part in operative tasks and vice versa.
That is not desirable, as the COO of the company comments on the situation. Business
development manager thought more clear responsibilities between operative procure-
ment and strategic sourcing as one of the most important improvement objectives in
procurement. The mixed roles and responsibilities were recognized in the interviews as
multiple responses underlined common overall responsibility of the procurement, instead

of separate responsibilities between strategic and operational level.

The purchased items are grouped and rated into A, B and C class depending on whether
they are company’s ODI (own designed item) or standard items, and how critical com-
ponents they are. The class A consists of both ODI and standard items, but all the items
in class A are defined to be critical. The class B consists of not so critical items that are
designed in-house, and class C includes non-critical standard items. The classification
is illustrated in Table 10. All the class A item groups can be divided into three main pro-

curement categories which each is led by a category manager. These categories are
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steels and forgings, bearings, and castings and big machined parts. The class A items

cover the most of company’s direct spend.

Table 10. Purchasing classes of the case company.

Class A (critical items)

Class B (non-critical ODI

items)

Class C (non-critical

standard items)

Category 1:

Other ODI items

Other standard items

Bearings and other stand-

ard components
Category 2:

Castings and big ma-
chined parts
Category 3:

Steels and forgings

Only class A procurement categories have a named category manager who strategically
lead their own category. The class B and class C purchases are merely managed on an
operational level, especially the non-critical ODI items require a lot of operative work
from quotation requests to order processing. Thus, category manager 2 states that sep-
arating strategic and operative procurement is an odd way to see the whole procurement
function. Strategic and tactical purchasing happens in the operative team as well. Thus,
he underlines procurement’s common responsibility instead of separate goals between
the teams. According to company’s COO, the procurement prices should be in strategic
procurement’s charge. However, the operative purchasers do send purchase inquiries
and choose the best supplier in the operative level. Thus, it seems that it depends on the

item whether the price is due to strategic or operative procurement’s work outcome.

Assembly production manager thinks that the procurement volumes are increasing in
long run. VP commercial operations tell how global service units have started to buy their
purchases directly from suppliers instead of buying them internally from Finland. How-
ever, this change is still in process. Head of global procurement says that still around
90% of the company’s direct spend comes from the Finnish location. Thus, this research
focuses on providing procurement performance measures for the Finnish location, even
the measures can be implemented to other locations that have ERP in use. VP commer-

cial operations remarks, that there are two small locations which do not currently have
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ERP. Thus, implementing the measures to these locations would require ERP implemen-

tation first in order to get the raw data at the same form.

4.2 Existing measures

The case company had two procurement measures that were systematically reviewed
every month. The measures were purchase delivery accuracy and purchase price devel-
opment. Anyone in the company who had adequate permissions to the measurement
tools were able to run the performance charts and review the measures any time. The
amount of quality deviations and quality costs were also followed but within the supplier
quality management team, not systematically among the procurement team. The com-
pany had also had other measures for procurement measurement purposes, but these
measures were agreed to express irrelevant performance information and thus not sys-
tematically followed. Procurement had minimal influence on these measures, or the

measures got obsoleted as the way of working changed.

The company had a report that showed company’s stock value development, and it were
sometimes reviewed among procurement in the past. However, the company had great
amount slow-moving stock, to which the procurement couldn’t affect. This stock was
even called to be dead all around the organization, because it wasn’t moving. Because
the procurement team agreed that managing the dead stock didn’t belong to the procure-
ment, the report was perceived to be irrelevant. Component availability was another
measure that was systematically followed before, but not anymore. The measure illus-
trated what was the component availability percent of the procured parts when they were
needed. Because production planner began to update material need dates in the ERP
as he updated the production plan to make sure the materials arrival and planned mate-
rials need date match, the measure showed 100% component availability on the capital
side. However, other than capital material need dates were still not updated. Especially
in the spare part service, the material need dates don’t change as the promised delivery
date stays the same to the customer. If a delivery is delayed, the loader had to be in-
formed but the system still notes that the delivery is coming late compared to the need
date. Different loaders used this material need date differently. The same field in the
ERP, materials need date, represented either an original material need date, or an up-

dated material need date depending what sort of loading it was.

The existing performance measures were external measures that were reviewed in pro-
curement team’s monthly meeting. Every purchaser created their own slide show about
their suppliers’ performance, and the team leader created a conclusive report of the

whole direct spend of the past month. The biggest 30 suppliers were listed, and their
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YTD (year-to-date) supply volume were converted to a full year with a common estimated
multiplier. The year’s estimated spend were compared to the last year. This information
showed mainly just where the biggest supply volumes come from, and what is the pur-
chasing volume trend among the biggest suppliers. The information showed if there were
any strategic changes made in the supplier portfolio. For example, head of global pro-
curement tell that the company made a strategic decision recently and began to source
some critical parts from China. In 2019, there were two new Chinese suppliers in the top
30 supplier list with no supply volume from the year 2018. On the other hand, some other
top 30 suppliers had greater supply volumes and some suppliers share were significantly

smaller than a year ago.

Based on the 20 interviews done in this research, the procurement measures are divided
into five groups. The groups are timing, stock, prices, product quality and ERP data reli-
ability. Timing combines the internal and external timing performance. Supplier delivery
accuracy represents the external performance and delivery timing compared to the ma-
terial need, component availability, delivery follow-up and reliable delivery information
represent the internal performance. Stock part is divided into stock value development
and stock rotation. The procurement prices part consists of TCO (total cost of ownership)
discussion, purchase price development, purchase volume, cash flow and other notes
considering purchase prices. The product quality is divided into quality requirements,
supplier agreements and audits, quality costs and quality feedbacks. ERP data reliability
considers purchase orders and item data from the procurement performance perspec-

tive. Next up the current measurement state around each topic is described.

4.2.1 Timing

Supplier’s delivery accuracy was the measure that got probably the greatest attention
from the procurement team. Even many pitfalls were recognized in the measure, it was
widely used in procurement and supplier evaluation. Generally, purchasers and other
internal stakeholders were not satisfied with supplier delivery performance. The measure
showed the share of received delivery batches that was received more than a week early,
on-time but no more than seven days early, one to seven days late and more than a
week late. An example how the delivery accuracy was generally reviewed and visualized

is shown in Figure 8.
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Figure 8. Supplier delivery accuracy visualization.

Sharing the measured population, the received delivery batches, into four categories
gives more information of the delivery accuracy than a bare number in the upper chart
of the Figure 2. The measure shows suppliers two-way performance: not just the late but
also too early delivered batches. Too early deliveries trigger the invoice process, and
thus the order must be paid earlier if it is delivered too early. Thus, too early delivered
orders tie capital and reserves stock capacity. However, a purchaser may ask the sup-
plier to deliver the batch earlier than originally confirmed, and thus the early delivery is
not necessarily a bad sign. The late deliveries again may cause project or service supply
delays and in the worst-case scenario, late deliveries may even cause a break the pro-
duction. However, the late deliveries are not necessarily undesired if the materials need
day have changed forward. The delivery accuracy compares the receiving date of the
supplied batch to its originally confirmed delivery date. If the order is not confirmed, the
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delivery accuracy is compared against the original delivery date the purchaser marked
in the purchase order. Thus, if the material need date changes, the purchaser should
update order row’s originally confirmed delivery date instead of the confirmed delivery
date that is usually updated if order’s confirmed delivery date changes. The delivery date
is determined according to the incoterms agreed on the purchase order, in order that the

delivering responsibility is tied to the supplier adequately.

In the beginning, the delivery accuracy was calculated as per on time received batches
from all the batches that should have been delivered within the examined time period.
The measured unit, a received batch, arose conversation if it is desired unit of measure.

Few simple examples how this measure behaves are shown in Table 11.

Table 11. On time delivery calculation examples with the batch logic.

Ordered On time Late delivered | OTD-%
amount delivered pieces pieces in batches
Example 1.

A supplier realizes that they are not able to deliver all the pieces on-time.
They deliver as much as they can in one batch on-time and the rest late.

The measure is calculated as follows:

10 pieces 8 pieces 2 pieces 1/2=50%
in 1 batch in 1 batch

Example 2.
A supplier realizes that they are not able to deliver all the pieces on-time.
They know how their customer measures delivery accuracy and decides to send all

pieces that are on-time in separate batches in order to reach better OTD-% score.

10 pieces 8 pieces 2 pieces 8/9=289%
in 8 batches in 1 batch

Example 3

The supplier sends the pieces on-time they can, and the remaining pieces that are late
as quickly as they are able to, which would be the desired way to act in this situation.

However, the measure shows the worst performance of these examples.

10 pieces 8 pieces 2 pieces 1/3=33%
in 1 batch in 2 batches
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As the examples in Table 11 shows, the batch-based delivery OTD-% don’t drive suppli-
ers’ behavior into the desired direction as the best way of acting got the worst OTD rating.
If any pieces were about to be late, the early delivered pieces should be delivered in as
many batches as possible, and the late delivered pieces should be delivered in one batch
even sub-deliveries would be possible to get them delivered as they are ready. Moreover,
the case company itself may be the cause of supplier’s late delivery. The supplier may
need some information before producing the goods, and if the response time is signifi-
cantly prolonged, it affects to the delivery time. Some big suppliers also stop delivering
orders if there are any unpaid bills, and thus the supply delay is the case company’s

fault. Still the delays are shown in this supplier’s delivery performance rating.

The company also developed an OTD% measure that measures how many ordered
pieces were delivered on time from all the pieces received. However, this measure had
its weaknesses as well. The procured items consist of a great variety of items, and not
all the purchases were bought as pieces: some of the orders used other units like kilo-
grams or liters for example. A single 10 000 kilograms heat treatment order cannot get
the same weight as 10 000 pieces of ordered ODI items in the delivery accuracy calcu-
lation. Thus, if the ordered unit were other than a piece, a delivered batch was valued
with the same weight as one piece. Even all the orders were converted into pieces, the
measure were still a little misleading, because a small screw that was ordered in a batch
of thousands of pieces cannot have same weight in the measure as a big machined part.
As a conclusion, deeper investigation is needed which unit would suit best to the delivery

accuracy measurement purpose.

The charts in Figure 8 show how the delivery accuracy was usually reviewed. However,
the tool has many filters that can be used to get the desired delivery accuracy out. The
filter view is shown in Figure 9. Some of the fields are mandatory and some optional.
The mandatory fields are location, start date, end date, time group, target date, buyer,
supplier, item classification code and item type. The procurement reviewed the delivery
accuracy of the items that are in stock management, in order to sort out the indirect
purchasing. The confirmed original external delivery date was usually used as a target
date. The time group represents the x-axis in the chart. Purchasers usually sort their own
purchases or a specific item class purchases and group the delivery accuracy on a sup-
plier level with a specific time frame. Then the purchaser can have an overall view of
delivery accuracy among his or her suppliers. The chart can also be run on a supplier

level, in order to check how the delivery accuracy have developed over time.
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Location Start Date 17172018
End Date 12/31/2018 Time_Group Month v

Target_Date | Conf. Orginal Del Date EXT ¥ Buyer Y
Supplier v Supplier Free Filter N
Supplier out INONE o Item classification code %
Itemtype Items in stock mgmt ¥ Item (include) ALL %
Item out NONE v

Figure 9. The delivery accuracy filters.

A huge pitfall of the delivery accuracy measure is the lack of trust towards its reliability.
The measure is reviewed but usually a purchaser has different experience of his or her
suppliers’ delivery performance than the measure shows. The measure depends on con-
firmed delivery dates as well as receiving dates the purchasers and store men update to
the ERP system. Production manager says that some purchasers update the delivery
date information very well to the ERP, and the others may not do it as actively. Category
manager 2 says that there’s lack of motivation in updating the dates, because they
change constantly. Moreover, there are numerous of other challenges affecting the
measure reliability. Purchasers list the problems that result in delivery accuracy measure

errors:

1. Some orders are delivered straight to the customer and thus the receiving may be left
undone in ERP.

2. Castings are usually delivered to the subcontractors and the receiving is done not until

the finished part arrives to the site.

3. Late delivered casting affects to scheduling the rest of the supply chain and thus the
delivery dates are estimations than stiff confirmations when it comes to the phase sub-

contracting orders.

4. The supplier may confirm several delivery dates for a purchase order, which is chal-

lenging to mark to the ERP in special purchases that have material fixations.

5. The reception need to be correctly marked to the system and the dispatch notes are

not always found from the received packing.

Also, the conversation with Purchaser 3 and S&OP manager led to a question whether
the delivery accuracy measure should consider only the on-time delivered goods that

fulfil the quality requirements. Some orders require a lot of work as the delivery dates
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change many times before they are delivered. Purchaser 3 tells an example of a supplier

who sends every week a list of their open orders and their updated delivery dates.

Component availability measure got a lot of attention from the interviewees, even the
measure wasn’t used anymore. The measure showed how many components, out of all
components needed, were available whenever they were needed. The measure didn’t
show any wider view how early the available components or how late the unavailable
components arrived. However, the measure stopped working at the time when produc-
tion planner began to reschedule the production plan to the ERP by updating the mate-
rials need dates to match the dates with the components’ arrival. Purchaser 2 tells that
now the measure shows 100% performance on the capital side, and the other material
need dates are still not updated to the system. Head of global procurement brings out
questions regarding the measure: should the materials need reference date be the orig-
inal or updated materials need date and can there even be material needs in the past
that haven’t been realized. Currently the original material need date cannot be found
from the system if it's updated at any point. However, it could be possible to store the
date to the system. Many purchasers had adopted a mindset that serving the assembly
line is the most important task in succeeding their job, and thus the component availabil-
ity was perceived to be very critical measure. However, because some of the material
need dates are adjusted and some stay the same all the way, the measure didn’t offer

useful information anymore.

The component availability measure depends on not just the procurement but the in-
house component manufacturing. It also depends hugely on the loaders and how they
use the materials need date. Purchaser 2 says that the materials need dates cannot
always be trusted. Sometimes purchase proposals pop up with unrealistic time to react.
Sometimes the material need is very critical and sometimes the date is estimated or
marked after item’s lead time. However, the materials need date express the timing in-
formation where the procurement tries to match the goods arrival, even the loaders use

the date differently.

Supplier delivery accuracy and component availability were procurement’s timing perfor-
mance measures. The both measures need further development as many weaknesses
are identified. Moreover, would be important to offer tools and procedures for purchasers
in monitoring the future timing performance based on the ERP data, in addition to re-

viewing only the past delivery timing performance.
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4.2.2 Stock

Purchased parts component availability is a combination of buffers stock and suppliers’
capability to serve company’s material needs. Because the suppliers can’t always serve
the materials need immediately, appropriate stock management is essential in improving
components availability. Assembly production manager and production manager com-
ment that suppliers’ poor delivery performance is compensated with buffers. However,
the buffers are also for urgent material needs and they allow small adjustments in the

fine production plan.

The company has a report which showed stock value development over time. How-
ever, the report wasn’t used among procurement. Category manager 3 didn’t even know
where the report could be found. He also adds that their customer’s bankrupt left a lot of
dead stock behind. Head of global procurement adds that this dead stock is not relevant
performance information for the procurement, as it has been in stock for a long time. He
thinks that only the rotating stock value development could be followed among procure-
ment, on a purchaser and on an item group level. Master data service manager tells how
the report contain all the company’s stock, dividing them to two groups: stock value and
work in-process value. The COO adds that the stock value should be reviewed sepa-
rately based on the product and location. This product- and location-based stock infor-
mation is affected by many purchasers and even components manufacturing and thus

the information is more useful in the managerial level.

In addition to the stock value development, the stock rotation is another viewpoint to
measure the stock. The company had a report that showed on a customer level, how
much stock there was compared to the future demand of the finished goods. The meas-
ure showed how many days the inventory lasts by referring COGS (cost of goods sold)
and the overall stock value of the items that go to the customer’s product. The measure
showed mainly the stock rotation trend over time on a customer level. The measure didn’t
offer very precise performance information to the procurement as it is, because it doesn’t
show differences between procurement categories and even less on the item level. The
procurement would benefit more of a more detailed measure that shows the procured
items timing compared to the materials need, or the stock value development of the ac-

tive items.

4.2.3 Price

The purchasing price pressure is another incentive when it comes to purchasing perfor-

mance. Not only that the needed part needs to be at the right place at the right time, the
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goods should also be purchased with a competitive price. All the interviewees from the
procurement function mentioned competitive purchasing prices as one of the procure-
ment’s responsibilities. Many interviewees, especially from the other functions than pro-
curement, noted that the cheap purchasing price is not the main goal, instead the overall
profitability should be in the central focus. Quality manager names an example of a pur-
chased part that used to be quality-wise acceptable, and now when it’'s purchased from
a different supplier with a cheaper price, the part must be washed at the plant before the
assembly. Even the purchasing price difference may be significant between the suppli-
ers, the overall profitability of the whole process should be the main aim. If the washing
operation causes more costs than the price difference between the suppliers, the sup-
plier that is capable to produce assembly-ready components should be preferred. The
washing operation itself has costs, but this unplanned extra work phase may also disturb
the whole preplanned production process. These types of options need to be evaluated
case by case in the overall profitability perspective. The literature calls this TCO thinking,
as the whole product life cycle should be noted in the purchasing decision. Thus, the
supplier choices need to base on wider range of aspects than just the bare purchasing

price.

Even the complexity of the purchase prices was noted, the procurement price devel-
opment measure was widely followed among procurement. The procurement team re-
viewed the measure as a whole and on a product category level each month. It was also
possible to sort specific suppliers from the whole pool and compare a single suppliers
price development. Multiple interviewees mentioned a need to categorize the items
based on which product the items are for in order to see the purchasing price trend for a
specific end product. An example of a purchase price development chart is illustrated in
Figure 10. The measure showed a cumulative price development percent in blue from
the start date to the end date and a periodic price development percent in yellow by every

Time_Group defined by the filters. Usually the Time_Group was a month or a supplier.
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Figure 10. Purchase price development visualization.

The purchasing price development chart was delivered with a similar kind of a tool like
the supplier delivery accuracy. The view of the filter fields is illustrated in Figure 11. The
measure compared the purchasing price to the average price from the 365 days’ time
period before the start date. If an item didn’t have a comparable reference price from the
one-year time frame, it was excluded from the measure. The measure was reviewed
every month by defining the end date as the last date of the previous month, and the
start date was the same date as the end date, but in the previous year. However, the
procurement team noted that the reference time frame changed every month and thus

the whole chart looked very different every month.

Location Start Date 1/1/2014
End Date 12/31/2014 E] Time_Group Month v
Supplier ALL hd Supplier (exclude) NONE bt
Compare only to filtered suppliers | NO v Itemtype Items in stock mgmt ¥
Items (include) (Wildcard: %) ALL hd Items (exclude) (Wildcard: %) NONE 2
Item ProdGroup1 hod

Figure 11. The purchase price development filters.

It is a bit misleading to analyze purchasing price development as a procurement perfor-
mance measure, because the component prices depend on a great variety of factors.
The market price of the materials, the purchasing batch sizes, the phase of the product
life cycle, the product quality, the lead times and a lot of other factors affect to the final
purchasing price, and only some of them are under procurement’s control. This is one
reason why setting a target for the measure is very challenging. Business development
manager and category manager 2 note that the measure would be good if it had a target

level. Head of global procurement tells that the comparable reference price could be
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competitors purchasing prices, but at the same time he admits that the information may

never be available.

Not only that the measure divides opinions regarding its usefulness, many pitfalls of the
measure were noted. Purchaser 2 tells as the prices are compared based on the item
code, the measure doesn’t recognize if the item code is changed. In the case, the meas-
ure doesn’t necessarily find a reference price and thereby the item will be excluded from
the chart. Master data service manager gives an example of a bearing type which was
sometimes purchased as a pair and sometimes as a single unit. Because the unit price
was sometimes a price of one and sometimes a price of two pieces, the measure referred
incomparable values. However, this mistake was purely a cause of wrongly filled pur-
chase orders, but still the mistake stays in the measure for two years until it doesn’t affect
to the reference price. It is important that the units and other relevant information is
marked correctly to the purchase orders, in order that the measures and other analysis

based on the ERP data is reliable.

Global product manager notes that the purchase prices also vary alot in the components
that can be manufactured from a casting or by flame cutting. Flame cutting is reasonable
for single components, but the cost benefits are huge if a series of components can be
produced by the casting technique. The way the item is produced depends on the ur-
gency and the needed amounts. However, as the pricing depends on the purchasing
price, the sales prices vary greatly in specific components. It is a good question if it's
reasonable to compare the procurement prices of these differently manufactured but
otherwise same items in the purchasing price development measure. Business develop-
ment manager thinks that the biggest peaks should be excluded from the measure. In
many cases, these peaks are due to special cases, not that much of gradual develop-
ment. On the other hand, in some product categories, the prices are mainly determined
in annual contracts, and thus following the price development from the measure is not

perceived to be relevant.

According to purchaser 1 and category manager 3, item’s purchase price may include
different variations of the component. Especially in subcontracted parts, the purchase
price may consist of the cost of materials and several work phases, and sometimes the
price includes only the final machining of the component. Thus, the prices differ signifi-
cantly depending on the order. This is an interesting finding that the same item code is

used in meaning different variations, depending on where the goods are subcontracted.
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There’s same kind of phenomenon regarding to deliveries. Purchaser 1 says that some-
times the purchase price consists of the freight and the purchased item, and sometimes
the price is only the price of the item. Because the same item code is used in different
purchase orders referring to different purchased content case by case, the prices are not
comparable and thus the purchasing price development chart show little misleading val-

ues.

As a solution, the purchasing team have concluded to exclude these items from the pur-
chase price development chart, to get more reliable view of the price development. How-
ever, purchaser 1 says that the common will is to have comparable values in these prob-
lematic purchases as well in order to get them into the calculation. One more aspect is
the comparison to the prototype prices. Business development manager thinks that the
prototype prices cannot be the reference when examining the purchasing price develop-
ment. In many cases, the prototype prices include some fixed costs that are invoiced
only in the first order. However, it could be difficult to share the cost into item’s compa-
rable price and other costs that relate to the prototype phase when ordering the first

pieces.

Other than the purchase price development, purchased volumes was another price-
related measure that the company measured. The spend data was divided on a purchas-
ing category or supplier level, and it was reviewed whenever needed. The 30 biggest
direct spend suppliers was reviewed in procurement’s monthly meeting, and the trend
which suppliers have increased their volumes, and which were decreasing. COO noted
that the realized spend should be referred to the strategic sourcing plan in order to find
out how well the plans have realized. VP commercial operations also mentioned that the

spend could be analyzed on a product level.

COO highlighted the importance of cash flow basis thinking in his interview. Procurement
function affects to the company’s cash flow by many means: scheduling the purchase
arrivals, negotiating the payment terms, affecting the stock levels and defining how much
is the value of the open orders to a specific supplier. Some suppliers have a credit limit
and they stop delivering the orders if this value of open orders is exceeded. COO men-
tions that sometimes the bills are not paid in time, and some suppliers react by putting
all their deliveries in hold. As the cash flow lead to significant consequences, the aspect
would need more attention and relevant measures to support the management. The con-
trollers said that they follow the cash flow, upcoming orders and their payment timing

very closely. This is one more reason why the upcoming orders delivery dates should be
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marked correctly to the system. Master data service manager says the realized pay-
ments were followed earlier on, but now the data is not found from company’s ERP an-

ymore.

Other significant note is the way quotations are handled in the procurement. Some items
purchase price is determined in annual contracts. The other quotations are not system-
atically saved anywhere, they just lay in purchasers’ emails. Business development man-
ager says that the price development of the quotations would be interesting aspect to be
followed. However, there’s no data available of the past quotations and thus the follow-

up would require better quotation handling policies first.

4.2.4 Product quality

Product quality got a lot of mentions from the interviewees. Purchaser 3 says that com-
ponents’ quality specifications need to be strict, but the strict specifications challenge the
suppliers to fulfil the quality requirements. Category manager 2 generalizes by saying
the suppliers are not able to meet the requirements. Production manager adds that de-
fining the tolerances of the components is an ongoing debate, because the tighter the
tolerances are, the more quality deviations are noticed, and it increases the workload
among the supplier quality management team. However, too loose tolerances can’t be
accepted. According to the project managers, the quality deviations are accepted too
loosely, even the will, especially considering prototypes, is to get the components as

precisely according to the drawings as possible.

Procurement is not responsible of defining the quality specifications, but they are the link
in between company’s other functions and the suppliers. Project managers say that if
suppliers continuously face challenges accomplishing the quality requirements or the
suppliers are not capable to deliver specific features of the product, the information
should reach the product development somehow. These types of systematic supplier
quality challenges need to be solved and corrective actions taken, instead of accepting
same quality deviations again and again. According to supplier quality manager, every
quality feedback requires root cause analysis, corrective actions description and infor-
mation when the currant components will be supplied before closing the feedback. How-
ever, quality manager states that only marginal amount of all the quality feedbacks are
properly solved respecting these three issues. Better guidance and training regarding to
solving, filling and closing quality feedbacks is therefore needed. According to purchaser
2, procurement is responsible in communicating the product quality requirements to the

suppliers. Head of global QEHS adds that the suppliers also need be aware of the other
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quality requirements considering e.g. chemicals legislation. Procurement is a key party

in sharing all this quality-related information between the company and the suppliers.

Procurement function is responsible of closing different supplier agreements and con-
ducting supplier audits. Procurement evaluates the suppliers, select the suppliers, mon-
itor their performance and take actions based on the supplier performance data. A lot of
supplier evaluation takes place early in the supplier approval process and PPAP (pro-
duction part approval process), which both got mentions from the interviewees. Supplier
quality manager admits that not all the active suppliers are accepted, especially when it
comes to the subcontractors. He hopes that only accepted suppliers were used, but the
production ramp-up schedule is often very tight and thus the approval may be left un-
done. Moreover, poor suppliers are also accepted because no better options are availa-
ble, and it upraises different business risks. However, head of global procurement thinks
that not all the potential suppliers are even recognized. Thus, there’s unknown potential
in the global sourcing function. Not only that the supplier approval needs to be improved,
supplier quality manager and quality manager say that the PPAP is equally neglected.
Both processes are stretched because of tight schedule and prioritization of other more
urgent tasks. Category manager 3 and head of global QEHS popped up supplier net-
work’s frame agreement coverage. COO says that the target should be 65% of the direct
spend. Head of global QEHS also says that the information how supplier approval pro-

cess, supplier audits and the corrective actions are going could be better reported.

Anyone in the company were able to create quality feedbacks if he or she notices a
quality deviation in the product. If the cause of the deviation was determined to be a
supplier, it was added to the supplier quality measures. Every quality feedback created
had a constant handling cost of 150 euros. If the component were scrapped or it caused
rework, the costs were guided to be marked under the quality work number. Other related
quality costs, like transportation and office costs, should be collected and documented
under the quality feedback. If a supplier compensated with paying reclamation fees, the
payments were discounted from the quality cost value, but only if a purchaser remem-
bered to use the quality work number when accepting the reclamation invoice. However,
quality manager states that the ways reclamations are marked to the ERP vary a lot, and

thus the supplier quality measures didn’t offer reliable information.

The procurement team itself didn’t really follow supplier quality performance measures.
Supplier quality manager sometimes come to procurement’s monthly meeting to show

the development of quality feedback amounts and quality costs that were caused by
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suppliers. Quality feedback amounts were examined on per feedback’s status, pur-
chasing category, supplier and the place of notice, and e.g. category manager 2 thinks
it was a good way to review the deviations. However, handling the quality feedbacks got
critique from many interviewees and direct link to the future decisions and corrective
actions was not always clear. Thus, head of global QEHS and quality manager suggest
a measure that would measure which percent of the quality feedbacks are solved
properly according to the standards. Assembly production manager gives an example
that if a root cause is not fixed, it may cause a lot of bigger problems in the future. Thus,
the proper quality feedback handling is important in continuous development. Head of
global procurement and quality manager tell that the earlier the quality deviations are
recognized in the supply chain, the better. However, head of global procurement adds
that the deviations are very often spotted too late. Purchaser 1 tells that because the
castings are directly delivered to the subcontractors, the quality deviations are also rec-

ognized too late very often.

The supplier quality costs, introduced by supplier quality manager in the procurement’s
monthly meeting, were collected from the quality feedbacks. Usually the feedback con-
sisted only a 150€ handling cost and nothing more. The employees have great variety of
ways to use company’s ERP and it can be seen from analyzing the quality feedbacks.
Moreover, the employees have different tendency to create a quality feedback. Some
quality feedbacks are irrelevant, and it can be assumed that not all the relevant cases

are found from ERP.

Head of global QEHS again measured company’s cost of poor quality, and cost caused
by supplier was one of the dimensions in the measure. However, she noted that the
cost caused by supplier measure didn't work as it was supposed to. The measure
counted the values of all occasions with the quality scrap or rework caused by suppliers’
poor-quality identifier. Supplier quality manager tells that not all the reworks are marked
correctly to the ERP, and thus this measure shows too small values. The measure ig-
nored the costs under the quality feedbacks. To conclude, the cost caused by supplier
measure and quality costs from the quality feedbacks were followed in two different func-

tions, and they calculated the supplier quality costs differently.

Key suppliers were evaluated four times a year by scoring them. 20% of the score was
general scoring including quality system, quality assurance infrastructure, financial back-

ground, commercial terms and capacity and excellence to meet company’s needs. 80%
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of the score was dynamic. Half of the dynamic scoring represented quality related per-
formance, and the other half delivery related performance. The scoring weights are illus-

trated in Figure 12.

Key supplier rating

Dynamic scoring General scoring
80% 20%

Quality related Delivery related
performance performance

40% 40%

Less dynamic factors
20%

Figure 12. Key supplier rating factors.

The quality related performance included quality feedbacks and claims out of all the de-
livered pieces, and quality costs of the total spend. The delivery related performance
included the OTD%, delivery times and delivery flexibility. The delivery times and flexi-
bility were evaluated as per category manager’s gut feeling. Finally, the general scoring
factors combined both unambiguous yes/no questions but also some unmeasurable fac-
tors like organizational excellence to meet the case company’s needs. The key suppliers
were evaluated quarterly and grouped to A, B and C classes depending on their rate.
Every class had their own protocols how the suppliers need to be managed, especially

if a supplier drops from a higher class to a lower level.

4.2.5 Data reliability

ERP data reliability was probably the most sensitive topic around the organization. A lot
of dissatisfaction were observed from most of the interviewees. When it comes to pro-
curement and purchaser’s responsibilities, the data reliability refers to the item data,
mainly lead times and purchase prices of the purchased items, and the arrival dates of
the purchase orders. On the other hand, purchaser 2 says that the material need dates
and loaded amounts cannot always be blindly trusted. There’re examples of the loadings
that haven’t realized even there’s free stock available. Purchasers also notice if a loading
is irrelevant or if unrealistic assembly volumes are loaded for too narrow time period.
Controller 1 had created a tool to follow procurement performance. The tool showed the

following measures:
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1. Number of alerting purchase proposals.
2. Number of confirmed purchase order batches that are more than 7 days late.

3. Number of unconfirmed purchase order batches that were ordered more than 7

days ago.
4. Number of open purchase order batches without a material need.

5. Number of purchase order batches that are confirmed to be delivered later than

the materials need is.

6. Value of purchase order batches that are confirmed to be delivered more than 2

weeks earlier than the materials need is.
7. Number of open purchase order batches.
8. Value of the open purchase order batches.

The tool showed many logic incoherencies, but the numbers themselves didn’t really
express the whole truth. An alerting purchase proposal was a signal that the item’s ma-
terial need date is earlier compared to when the items would arrive according to their
lead times. However, many of the alerting purchase proposals were because item’s stock
level went under its predefined minimum stock. Usually purchaser waited for more load-
ings before ordering. The alerting purchase proposals may appear due to loading mis-
take, because sometimes the loadings themselves had material needs that weren’t
needed or the timing was incorrectly marked. Sometimes more info was needed from the
other functions considering to the component specifications or drawings before the or-
dering could take place. Only marginal amount of the alerting purchase proposals was

alerting for a relevant reason and purchasers were able to order them.

Purchased batches without material need weren'’t validate measure either. Some of the
purchases were made without a loading but they were still agreed to be purchased. Many
of these items had constant supply and if the loadings varied a little, this alert popped up
very easily. In some cases, the loadings were deleted and then this alert showed cor-
rectly that the order was really arriving without a need. Sometimes these orders can be
cancelled and sometimes it is too late, and the part arrives to the stock. However, it is
important to clarify how the information flows from the withdrawn loading to the purchaser
and finally to the supplier, because currently the information didn’t always reach the pur-

chaser and thus this measure was perceived to be important.
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The purchase order batches that were confirmed to be delivered later than the material
need is were not an informative measure either. Usually the purchaser and supplier had
already done their best and still the confirmed arrival date is not early enough. If the
loaders always updated the material needs and adjusted them with the confirmed deliv-
ery date, the alert could disappear and only the order batches that had to be reacted by
the procurement or by the loaders were left in the measure. However, this kind of change
in updating material need dates upraised a lot of resistance from the loaders side. Also,
this measure excluded all the not confirmed purchase orders from the view, even they

are equally important.

The deliveries confirmed to arrive too early need also a little more examination. This
excludes also the not confirmed orders, which is a significant amount of all the orders in
case company’s situation. However, the value of too early arriving order batches is a
relevant way to examine this type of orders. The greater the value of the too early arriving
order is, the greater effect it has on the company’s cash flow. Thus, the more valuable

the order is, the more important it is to get it arrived just in time.

Some purchasers did very systematic follow-up of their open purchase orders, asked for
the most recent delivery plans and updated the confirmed delivery dates to the ERP.
Some purchasers again didn’t update the dates that often. The purchasers had different
ways to handle their orders and especially updating the most recent information to the
ERP was many times left undone. This was also noticed by the production manager, as
he mentioned category-specific differences considering the arrival date correctness. Ac-
cording to COOQO, the ERP data is not maintained, and the performance measures are

thus not upheld.

The ERP system allows a lot of exceptions, but at the same time the controllers say that
these exceptions mess up the big picture. If the exceptions are allowed, it arouses errors
and irrelevancies in the performance measures. Purchaser 1 says that the performance
measures should illustrate reliable values. Head of global procurement even said that it
is secondary what kind of performance information is available, if t’s first reliable. If the
raw data behind the measure were more reliable, the measure show also more reliable

results.

Because the measures had a lot of pitfalls and the procurement didn’t find them to be
relevant, they weren’t used and followed. Thus, better internal performance measures
should be developed. When developing the performance measures, it is equally im-

portant to develop the tools for the procurement they can use in order to improve the
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performance. For example, a single value of too early arriving orders is not very useful
for the procurement if they can’t sort a list of orders that are about to be delivered too

early.

4.3 Needs and performance measurement purposes towards
procurement

When interviewees were asked what kind of expectations and hopes they have regarding
to the procurement, none of the interviewees stayed speechless. More than half of the
needs were directly linked to the procurement’s internal processes, but many of the
needs also related to procurement’s supportive role in the company and were not directly

linked to the existing procurement processes.

Cooperation with the other functions arose as an important factor from many interviews.
Quality and project managers hoped better support from procurement in the NTI (new
technology introduction) process. According to quality manager, procurement’s objective
is to source and create decent supplier network according to the VOC and estimated
production volumes. However, he admits that the VOC is very often not given or very
fuzzy in the NTI phase, and thus this important supply capacity investigation is often
done with too little attention. He gives two examples of critical components used in serial
production that currently have only one approved supplier. Quality manager further ex-
pands procurement’s responsibility from NTI to NPI process. In the NPI process, pro-
curement should ensure the availability of needed components to the prototypes, but
they are also a link between the suppliers and product planning. The feedback from the
suppliers is important regarding to components producibility, supplier capability and
other challenges that are noticed by the suppliers in the prototype phase. This feedback
should reach from the suppliers to the product development and procurement plays a

key role in it between the parties.

Customer service and production planning are two very important stakeholders to the
procurement as well. Even these procurement’s internal customers have different char-
acteristics, their expectations towards procurement remains very similar. They assume
that the item and order data is reliable, because with reliable data they can prepare, plan
and communicate better in their work. The item data refers mainly to the purchased com-
ponents purchase prices, lead times and minimum order batch sizes. Order data again
refers to the ordered amounts and orders estimated arrival time. The reliable data is not
all the production planners and customer service need but it is a good start. The ultimate

will of customer service and production planning is that every purchased component is
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available at the time they need it, or it is promised to the customer, and the quality of the
components are on acceptable level. Because the procurement is not always able to
serve this will, the reliable information when the goods are finally arriving is helpful in

further communication and planning.

Customer service manager expects that the item’s lead times are reliable and found from
the ERP. She even says that the purchase prices are secondary information compared
to the item lead times. The sales prices can often be estimated without exact information
of the purchase prices, but item’s lead times vary unexpectedly. Controllers note that the
item fleet is enormous, which is why it is unrealistic to expect that all the items have
updated procurement information in the ERP, especially when the lead times can vary
from week to another. Category manager 2’s notion on continuously changing infor-
mation can be applied to the item data as well, and it results in little motivation to keep

the data updated. The updated information will be obsolete again in the next week.

The service side is going through a product portfolio development project and as re-
sulted, the active item fleet should be significantly dwarfed. However, the project doesn’t
solve the challenge of updating the item data of all the purchased parts, because the
item fleet stays still too broad to be weekly updated. Because anyone can’t expect pro-
curement to update the item lead times all the time, changes in the order-supply process
should be applied instead of updating the item data continually. Head of global procure-
ment have suggested a new procedure to the customer order confirmation process. Ac-
cording to the proposal, the customer service could send a confirmation of receiving an
order, and the final order confirmation with confirmed delivery dates is sent not before
the suppliers have confirmed their orders. This could have a positive effect on company’s
delivery reliability numbers to the service customers. Measuring item data reliability of
the purchased items is not motivational or justified, and it would require more work com-
pared to the benefits it would bring. On a strategic side, category managers create an-
nual contracts with their suppliers and agree lead times, purchase prices and volumes
on an item level for some items. These items purchase information should be up to date
in the ERP, but still the overall item data reliability is not a desired measure of procure-
ment performance. Improved delivery accuracy to the service customers could be
achieved by developing the order-delivery process, not by following how reliable data is

found from the items.

Customer service manager finds a problem in the purchased items that can be produced
with different techniques and thus their purchase prices and lead times vary a lot. Some

items can be produced by machining a casting, or by flame cutting a steel blank. The
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casting technique takes more time than flame cutting, but especially when talking about
tens or even hundreds of pieces, the casting technique is a lot cheaper. Many items can
also be purchased from different suppliers and supply chains and thus the prices vary
as well. As category manager 3 explains, a general target in his category is to find at
least two suppliers to each item in order to manage risks. However, the prices may vary
across the suppliers. Customer service manager explains that this variation in purchase
prices cause undesired variation to the sales prices as well, because currently the sales
price depends on the item’s available stock’s average purchase price. Customers expect
consistent behavior from the company and huge differences in sales prices arise ques-
tions why the prices vary so much. However, the pricing is a whole different entity and
this research is not about improving sales pricing consistency, even the hope for more
consistent purchase prices were heard. Currently, there’s only one purchase price and
one lead time that can be stored to the ERP. If multiple delivery options could be stored
to the ERP item data and a loader could choose whether he or she prefers faster delivery
with higher price or slower delivery with lower price, the price differences could be clearer
seen. Information system support, or changes in the sales quotation and order process,
could provide solutions for this problem, but this hope for more consistent purchasing

prices doesn’t set off new procurement performance aspects to be measured.

The response times for service’s questions were also mentioned in three interviews. The
communication form between the customer service and procurement varies. The com-
munication is usually done by email, chat or a call, which makes it hard and unconven-
tional to measure. It could be further examined if the company benefitted from a new
communication platform for service’s requests. Customer service manager mentions ex-
cessive email amounts stemming from obsolete item data information, which supports
the idea for a new communication channel for the item update requests. The requests in
this context are requests of quotations that should further be ensured from the suppliers.
The new channel would reduce excessive email amounts and thus give structure to the
quotation process. Moreover, the new channel could also offer procurement perfor-
mance data in terms of response time but currently this response time cannot be con-

ventionally measured.

Production manager and head of global QEHS mentioned that procurement offers ex-
pertise in big agreement negotiations, considering especially indirect purchasing. Offer-
ing the expertise is expected from the procurement, but it is not a measurable object of
performance. Assembly production manager said that procurement should also support

the other organization in different transitions, referring especially to great investments
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and outsourcing. The procurement is expected to offer many kinds of outlook and exper-
tise from the supplier network to many situations, to multiple stakeholders and for many

purposes.

Quality feedback handling was another aspect that arose from the interviews. Supplier
quality deviations usually refer to the internal quality failures. These internal failures are
failures that are noticed before the goods are delivered to the customer while external
quality failures are noticed after the goods are handed to the customer. However, quality
manager and head of global QEHS mention also the external quality failures by referring
to the customer reclamations. Procurement is expected to take part in customer recla-
mation cases if they are caused by a supplier. Quality manager says that the company
has promised their customers to respond to the customer reclamations in three days. It
is interesting that no response time is required from the suppliers, and thus the reclama-

tion handling times may be longer than promised to the customers.

The quality deviations handling process was also perceived to be unsystematic and thus
there was an ongoing project aiming to clarify the whole quality feedback handling pro-
cess. Currently, the quality feedbacks were marked and processed in multiple ways de-
pending on the handler, and improvements in quality feedbacks management were
needed. Procurement were perceived to be responsible to make sure that their open
quality feedbacks are processed appropriately. Appropriate processing means that the
root cause analysis should be made, the corrective actions need to be made and docu-
mented and finally clarification from which component the currant goods will be arriving
from the supplier has to be identified. For example, supplier quality manager, assembly
production manager and quality manager mentioned these dimensions that are needed
in adequate quality feedback processing. Thus, handling times of quality feedbacks that
relate to procurement or supplier quality deviations represents procurement performance
of the quality deviation cases. The amount of quality deviations again represents both
the supplier quality but merely the work amounts the quality feedbacks cause. Moreover,
if the quality feedbacks are processed effectively, referring to proper clarification and
prompt response, it also has positive effects on the quality of the upcoming purchased

components.

Considering procurement’s internal processes, the interviewees expected procurement
to have proper supplier approval process, proper PPAP, valid supplier quality agree-
ments and proper supplier management and evaluation. Regarding to the daily work, the
procurement is expected to get the materials on time to the right place, to manage stock

levels, to solve unclear invoicing cases, to update order’s delivery dates into the ERP
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and keeping the overall communication with the suppliers on a good level. COO also
adds that he expects the strategic procurement to manage all the aspects found from
the Appendix A. Those are volume concentration, best practice evaluation, global sourc-
ing, relationship restructuring, joint processes improvement and product specification im-
provement. Head of global QEHS underlined that all the procurement’s internal pro-

cesses should be concordant and working properly in all locations.

The needs towards procurement were overall very similar-like regardless the interview-
ees job position. The quality, price and delivery timing were the big three dimensions
almost everyone mentioned in their interviews. Moreover, the stock development, cash
flow management and information flow got also many mentions from the interviewees.
Many of the interviewees had a clear vision what should be measured and how, but when
asking how the performance information would help them in their work, the answers were
quite vague. The respondents weren’t necessarily thought any other performance meas-
urement purposes than bare controlling, monitoring or following it. COO and head of
global procurement both said that they’d control and follow the operations, but the inter-
viewees didn’t bring out how performance measurement should provoke concrete ac-
tions that lead to improved performance. Only one concrete example was given: supplier
selection and swifts, and head of global procurement added that especially if the supplier
performance decreases under a specific level, itd be an indicator that actions are
needed. Some of the interviewees admitted that they don’t really need the procurement
performance information and they are satisfied if the quality-approved components are

available whenever they are needed.

4.4 Proposed procurement performance measures

As noted in the previous section, procurement is expected to serve many different needs.
Fulfilment of the needs are sometimes related to continuous procurement performance
but sometimes they are vaguer and not specifically determined. Providing procurement
expertise in outsourcing decisions is an example of that kind of need towards procure-
ment. Serving some needs would cause excessive amounts of work for procurement and
the benefits remain thin. An example of that kind of objective is to keep the item data
updated. Keeping all the items updated is not desired as the link to the value creation is
weak. Only the items that are requested by the customers or production should to be
updated, and that’'s why serving this need comes by developing the quoting process, not
by measuring item data reliability. Some needs are relevant, but the current practices
and information systems do not support measuring the performance. An example of that

kind of measure is the average response time to service’s requests that are handed by
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email. The requests should be in a decent form in a specific place in order to start meas-
uring such performance. As the literature suggests keeping the performance measures
minimal, the proposed measures are also carefully selected by considering relevancy of

a measure in terms of improving procurement performance.

The measurement purposes are divided into three categories. First, supplier perfor-
mance is separated from procurement performance, as supplier performance measures
should only be used in supplier management purposes. Even procurement’s overall per-
formance is a sum of supplier and procurement performance, the separation shows bet-
ter how effectively and efficiently a specific party performs. Second, procurement perfor-
mance is divided into lead and lag indicators. The lead measures should be daily fol-
lowed and reacted by the operative procurement, and the lag measures reviewed in the
procurement’s monthly meeting in order to examine the realized performance. These
three different measuring concepts are illustrated, measure combinations of each meas-
urement concepts are identified, and procurement performance measurement practices
are introduced. The developed measures can only be used in these predefined meas-

urement purposes to prevent inaccurate conclusions and incoherent proceeding.

The first set of purchasing measures are used to evaluate suppliers’ performance. Sup-
plier performance evaluation consists supplier delivery accuracy, purchasing price level
and cost caused by supplier measures. The second set of purchasing measures are for
the operative procurement team to help them in improving purchasing performance in
their daily work. These measures are open orders’ delivery timing, number of alerting
purchase proposals, number of open purchase order batches that should’'ve already
been delivered but are not, number of unconfirmed orders that are ordered more than 7
days ago, number of open quality feedbacks and number of invoices in rotation. The third
set of purchasing performance measures are monthly reviewed by the procurement team
and they illustrate procurement team’s realized performance. This set of measures in-
clude realized delivery timing performance, stock value development, overall purchasing
price development, average quality feedback processing time and month’s average num-
ber of open late purchase orders. These purchasing performance sets are summarized
in Table 12.

Table 12. Three sets of performance measures.

Supplier performance Daily purchasing perfor- Procurement performance
evaluation mance evaluation

1. Supplier delivery accu- | 1. Open orders’ delivery 1. Realized delivery timing
racy timing performance
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2. Purchasing price level 2. Number of alerting pur- | 2. Stock value develop-

3. Cost caused by supplier chase proposals ment

3. Number of open pur- 3. Overall purchasing
chase order batches that price development

should’ve already been 4. Average quality feed-
delivered but are not back processing time
4. Number of unconfirmed 5. Month’s average

orders that are ordered amount of open late pur-

more than 7 days ago chase orders
5. Number of procure-
ment’s open quality feed-

backs

6. Number of invoices in

rotation

Case company’s management expects to get a monthly report of procurement perfor-
mance. COO wanted supplier delivery accuracy, purchasing price development, steel
material index development and a list of top 30 direct suppliers on per their volume to
the management report. However, this kind of report can be criticized as it generalizes
suppliers and procurements overall performance without detailed information in where
the success took place and where the improvements are needed. The supplier delivery
accuracy and purchasing price development measures weren’t perceived to be reliable
and thus the measures should first be developed to illustrate reliable performance. Steel
material index is a nice fact that may partly explain the purchasing price development,
but it is not really a procurement performance measure itself. The purchasing prices of
the components vary a lot depending on numerous other facts than the bare material
index. The list of the 30 biggest suppliers is also good information to understand, but it
is neither a real procurement performance measure as it is currently reviewed. The de-
velopment of suppliers’ share of the whole spend is usually calculated and reviewed
afterwards, but no clear targets for the spend development is set in advance. The pur-
chasing performance report to the management should be further examined after the

performance measures developed are implemented first.

All the developed measures are shortly introduced with the Neely et al.’s (1997) perfor-

mance measure record sheet. The sheet includes the name of the measure, it's use
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purpose, the business objective it relates to, the target level of the measure, the formula
how the measure is calculates, the frequency how often the measure should be re-
viewed, the defined measurer, the determination where the data is got, and definition
who and how acts based on the measure. Other notions may also be marked in the end
of each performance measure. Next up the three performance measure sets are intro-

duced.

4.4.1 Supplier performance evaluation
Key suppliers were already evaluated on a quarterly basis with the supplier rating sheet.

This research suggests continuing this practice but with some adjustments in the
measures. ISO 1009 certification obliges supplier evaluation from the case company, but
the company can determine their supplier evaluation criteria independently. As already
shown in Figure 16, 80% of the score illustrated suppliers’ dynamic performance, while
20% of the score was more generic. Based on this research, only three changes in the

evaluation sheet are suggested.

First, supplier's purchasing price level should be added to the form’s generic side. The
commercial terms that affect to the cash flow were recognized in the evaluation sheet,
but the purchasing price level wasn’t noted at all, which is a little hazardous. The sheet
valued if the payment terms were long, but the price of the goods had no value in the
evaluation. However, the price and payment terms both affect to the cash flow of the
company. The price level could be scored from 1 to 5 by category managers gut feeling
at the beginning like few other dimensions in the sheet, and later the price level could be
calculated by comparing supplier’s purchasing prices to the alternative supplier’s prices.

Supplier price level measure is described in Table 13.

Table 13. Supplier price level.

Title Supplier price level

Purpose To evaluate supplier’s price level.

Relates to Supplier management and supplier evaluation.

Target There’s no target as the supplier’s price level should be considered

together with the other factors in the supplier rating sheet.

Formula Evaluated from 1 to 5 by category manager’s gut feeling.

1 - very cheap
2 - cheap

3 - average
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4 - expensive

5 - very expensive

Frequency Quarterly
Who Category managers
measures?

Source of data | Category manager’s subjective experience.

Who acts on Category managers

the data?

What do they The corrective actions are already represented in the supplier rating
do? sheet.

Notes and Supplier’s price level together with the commercial terms of the pur-
comments chases should represent the financial side of the supplier rating. The
weight of the financial side in suppliers rating can be determined by

the category managers.

Another change in the supplier rating sheet is in the supplier delivery accuracy calcu-
lation. Earlier on, the delivery accuracy measured which percent of the delivery batches
were received on time, but this logic doesn’t illustrate the supplier delivery performance
as hoped. The new measure illustrates which percent of supplier's purchase order
batches are delivered in full on time. A purchase order batch is different from a delivery
batch, because a supplier may deliver a purchase order batch in multiple delivery
batches. By switching the logic into measuring purchase order batches, the examined
amount is predefined whenever the order is confirmed, not when the supplier delivers
the ordered batches. The delivery accuracy measure compares the receiving date to the
originally confirmed delivery date. If an order is not confirmed, the comparable date is
the original delivery date marked to the purchase order. All the dates represent the ex-
ternal delivery date, which means that the delivery terms are considered in the calcula-
tion. If the supplier confirms to deliver the order at place, then the confirmed delivery date
represents the date when the order arrives to the delivery place. If the delivery terms are
free carrier, the delivery date is the date when the carrier picks the order up. In some
cases, the supplier confirms the dispatch date even the term of delivery includes trans-
portation. If the supplier promises to deliver the goods to the site, they should also con-
firm this arrival date to the site. Noting the suppliers how they should confirm the delivery

dates according to the delivery terms helps to solve this pitfall.
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Few order types apprised reliability issues in the delivery accuracy calculation. The reli-
ability of the delivery date marked in the ERP was the reason why the calculation didn’t
work. First, some subcontracted parts were purchased with batches of multiple pieces
and their castings were linked to the order rows. If a single order row had multiple casting
links, the row couldn’t be further separated into batches. Thus, the order batch had one
shared original delivery date in the ERP, even the supplier could confirm several delivery
dates for the batch. The only viable option in this type of orders would be to use order
batches that can’t be delivered in several delivery batches. It would require one-piece
batch size for the casting-linked orders. This change increases the purchase order batch
rows and thus the work amount among procurement. However, the result is that the
delivery dates in the ERP and the delivery accuracy measure are more reliable, when

the comparable dates are correctly in the ERP system.

Another challenge was the short delivery view of the phase subcontracted parts. A new
critical part had a 5-phase supply chain that included multiple suppliers. The final delivery
date of the goods depends on every subcontracting phase, and a lot of unpredictable
delays and quality issues arose in the supply chain. Thus, the delays were very common
even they were caused by the previous phases of the supply chain, not by the supplier.
If a delay occurred at any phase, the effects cumulated to the other phases of the chain.
Thus, the confirmed delivery dates marked in the ERP system were all estimations, not
real confirmations. As a solution, the delivery dates should be marked to the system only
if they are really confirmed. This confirmation takes place when the goods arrive to the
supplier’s site, or when the real arrival to the supplier’s site is confirmed. Before the order
has a confirmed delivery date, the estimated dates could be applied to the other fields in
the ERP and when the delivery dates are confirmed, they can be added to the ERP.
Thus, this problem can also be solved by changing the way the ERP is updated.

A significant amount of all the open orders weren’t confirmed in case company’s ERP. If
a supplier doesn’t confirm the delivery date before delivering the order, the reference
date is the original delivery date marked to the order batch, not the originally confirmed
delivery date. Few orders were also found from the system that had no original delivery
date. This needs to be changed by setting restrictions by the system perspective. If
something is ordered, it must always have a delivery date. This change is about to be
applied to the company’s ERP. Supplier delivery accuracy measure is summed up in
Table 14.

Table 14. Supplier delivery accuracy measure.

Title Supplier delivery accuracy
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Purpose To evaluate how well suppliers keep their promises regarding to de-
livery timing.
Relates to Supplier management and supplier performance monitoring.
Target According to the head of global procurement, the target should be
95%.
Formula 100% * Number of purchase order batches ordered from
the supplier that were delivered in full on time
Number of purchase order batches that should have
been delivered during the examided time period
Frequency Monthly & quarterly
Who Purchasers measure their own suppliers’ and own product cate-
measures? gory’s delivery performance monthly, and category managers meas-

ure their key supplier’s delivery performance quarterly.

Source of data

The tool will automatically collect the data from the ERP system and

run the chart according to the filters utilized.

Who acts on Purchasers and category managers in the procurement team.

the data?

What do they They base their future purchasing plans and supplier management
do? actions on the past supplier performance.

Notes and The measure compares the realized external delivery date to the
comments originally confirmed external delivery dare. If order is not confirmed,

the comparable date is the original delivery date marked in the pur-

chase order.

The timing is divided into four sections as it already were: more than
7 days early, 7 to 0 days early, 1 to 7 days late and more than 7 days
late compared to the original confirmation of the external delivery

date.

The reliability of the measure is directly linked to the reliability of the
delivery dates in the purchase orders and in the receiving. If the
measure is perceived to be unreliable, the reason is very often either

the purchaser himself or the storemen who make the receiving.

The third supplier performance evaluation measure is the cost caused by supplier.

This measure measures how much direct and indirect costs are caused by the supplier's

poor quality. Earlier on the poor cost of quality was measured but it didn’t express all the
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quality costs the suppliers have caused. Head of global QEHS and supplier quality man-
ager calculated the costs from different perspectives and data sources. On the company
level, these costs were calculated only from the quality works, and the supplier level
costs were calculated from the quality feedbacks. The overall quality costs caused by

suppliers were unclear.

The new measure considers all costs marked to the quality scraps and reworks caused
by a supplier, and all the other costs that are added to the supplier quality feedbacks.
These costs that are marked to the quality feedbacks should include a constant handling
cost and other direct and indirect costs the quality deviations cause. The indirect costs
caused by the supplier's poor quality are difficult to quantify, but even rough estimation
of the caused costs is a good start in the beginning. The indirect costs can be for example
production delays or decrease in customer satisfaction. If supplier pays reclamation fees
to the company, the quality work number should be added to the purchase invoice row,
and thus the reclamation amount is discounted from the total quality cost caused by
supplier. This was not clear among the organization and not all the purchasers knew how
to proceed credit notes correctly. If reclamations are invoiced, it is important to ensure
that the costs are also marked to the quality feedback or quality works. Otherwise the
paid reclamation fees would affect to the supplier quality cost only reductive way. As the
quality costs are rarely charged from the suppliers, this measure plays a key role in sup-
plier selection and evaluation together with the delivery accuracy and purchasing prices.
This measure should be measured as a whole, but on a supplier level as well. Cost

caused by supplier measure is summed up in Table 15.

Table 15. Cost caused by supplier measure.

Title Cost caused by supplier

Purpose To evaluate how much quality costs suppliers cause.
Relates to Supplier quality management and supplier evaluation.
Target The target for quality cost caused by supplier have been 0,5%

of the supplier’s total spend and it’s still a good target level,
even the reported costs should increase due to a logic

change in the measure.

Formula Quality scrap costs caused by the supplier + quality rework
costs caused by the supplier + costs marked to quality feed-
backs caused by the supplier — supplier’s paid quality recla-

mation fees.
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Frequency Monthly & quarterly
Who measures? Purchasers and supplier quality manager
Source of data The data is found from company ERP: the quality feedback

costs caused by supplier and activities with supplier scrap or

rework quality work numbers are added to the calculation.

Who acts on the data? | Category managers examine the quality costs of their key
suppliers and use the measure as a negotiation tool. If the
quality costs are continuously on a high level, the actions
need to take place. Purchasers need also be aware of their
supplier's quality costs and utilize the information together

with the purchase prices.

What do they do? Supplier selections and supplier relationship management re-
lies partly on this measure. The company’s and suppliers’
common interest should be to avoid quality deviations and
this measure plays key role in improving purchased goods

quality.

Notes and comments | A clear procedure how to create and handle quality feed-
backs is needed. Many parties inside the case organization
can create quality feedbacks, and thus common and clear in-
structions how the quality feedbacks should be marked to the
system should be putin place. Consistent procedures in qual-
ity feedback handling lead to consistency in reported costs

caused by a supplier.

It needs to be noted that the indirect costs caused by sup-
plier's poor quality are hard to define. Thus, further research

is needed on the topic.

To conclude, this research is not about how suppliers should be evaluated or which
weights different measures should have in the supplier rating sheet. However, the pur-
chasing performance measures already used in the case company illustrated merely the
supplier performance, not actually the purchasing efficiency nor effectiveness. Thus, the
set of supplier performance measures were examined and developments in supplier rat-
ing sheet were made in terms of measurement logic and relevant measures that should

be included in the record sheet. The supplier price level should be noted in the record
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sheet, and delivery accuracy and quality costs caused by supplier measures were de-

veloped to illustrate the realized performance more validly.

4.4.2 Daily purchasing performance
The case company used to have a tool that showed multiple logical incoherencies in the

operative procurement. However, the measures got a lot of critique, because they
tracked also many occasions that didn’t provoke actions among procurement or weren't
affectable by them. Next up, this daily procurement’s KPI set is further developed and

updated to help operative procurement in their daily work.

First, procurement’s aim should be to schedule the purchases optimally. Every com-
ponent should be available whenever they are needed, and it clearly have been in the
focus among the operative procurement. Earlier on, the operative procurement team was
organized under the production manager and serving the production’s needs have been
prioritized as number one objective of the team. Thus, one objective of the team is to
minimize late arriving purchase order batches. Because production planners and service
sales specialists use the material need dates differently, the cases should also be ana-
lyzed differently. As production planners update the production plans to the ERP, the late
arriving components should not exist. On the other hand, service sales specialists do not
update the material need dates and they are many times assessed unrealistically. Thus,
the measure doesn’t have to be that absolute as some portion of the purchase order
batches have already been reacted by the procurement. The examined unit of measure

is the number of late arriving open purchase orders.

It is obvious that the purchases should not arrive late, but the too early arriving deliveries
are also not desired. Deliveries that are scheduled to arrive too early burdens storage
capacity but also triggers the invoicing process. Thus, the too early arriving purchase
orders must pe paid earlier as well. As a result, the capital is tied up for a longer time.
The more expensive the early arriving goods are, the more significant effect it has on the
cash flow. This measure also pops out the upcoming orders that don’t have material
needs in the ERP. Valuable information regarding to too early arriving orders is their
value. More than two weeks early upcoming orders should be rescheduled to match them
with their material needs, especially if the value of the order is significant or if the order
is arriving without a material need. Both too late and too early arriving orders are further

explained in Table 16.

Table 16. Open orders' delivery timing optimization.

Title Open orders’ delivery timing optimization
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Purpose To see how well the purchase orders timing is about to be re-
alized, and to help purchasers to improve their purchase or-
ders timing.

Relates to Cash flow management and component availability.

Target The value of the more than 2 weeks early arriving orders

should be minimized. The target could be 10% or less of the
open orders’ value.
The late arriving orders out of all orders should be also mini-
mized. The target should be 0% in production components and
less than 10% in service’s open order batches. Because the
material need dates are not updated in the service side, the
target of 0% is not appropriate.

Formula For the late purchase order batches:

Number of late arriving purchase order batches
Number of all open purchase order batches
For the early purchase order batches:
Value of more than 2 weeks early arriving
open purchase orders
Value of all open orders
Frequency At least twice a week.

Who measures?

Operative purchasers.

Source of data

Purchase batch information in company ERP: the optimal tim-

ing compared to the estimated arrival.

Who acts on the data?

Operative purchasers.

What do they do?

They should try to cancel orders without a need and prolong

the delivery of too early arriving orders.

Notes and comments

Sometimes there’s a real need for a order that weren’t gener-
ated from ERP material needs. This kind of orders should be

excluded from the too early arriving order batches -calculation.

It should be further examined if material need dates could be
utilized always the same way, meaning updating the date ac-

cording to up-to-date information when the goods arrive. Then
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the other components arrival could be further optimized based

on the purchase order batches timing information.

Open orders together with purchase proposals forms the combined material needs base
of the purchased components. The purchase proposals alert if the item’s lead time is
longer than the time that is left to the material need date. In the other words, the purchase
order alert if item’s saldo falls under its minimum stock at any point. The alerting pur-
chase proposals should be purchased as soon as possible. Many times, the alerting
purchase proposals wait for other parties than procurement, like product planning or sup-
plier, to respond. Sometimes the purchasing proposals alert because the stock level falls
under the minimum stock, even the saldo never falls under zero. If the stock fall below
the minimum level and the purchasers have decided not to order the goods before further
loadings, the minimum stock level should be further adjusted to sync the system to the
purchasing handling logic. That's how the alerts can be solved: either by purchasing the
items or adjusting the minimum stock level how the items are handled. The measure is
described in Table 17.

Table 17. Number of alerting purchase proposals.

Title Number of alerting purchase proposals

Purpose To follow how many purchases are already late when pur-
chased.

Relates to Component availability

Target There should not be any alerting purchase proposals.

Formula Sum of alerting purchase proposals.

Frequency Daily

Who measures? Operative purchasers

Source of data Purchase proposals from company ERP

Who acts on the data? | Purchasers

What do they do? They either order the goods, adjust the item data according
to their ordering principles or remind about the order’s ur-
gency to the party that is waited for.
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Notes and comments | Sometimes the purchase proposals pop up with very short
time to respond. Thus, the loaders should also pay attention

on the material need dates they put on their loadings.

Purchase order’s reliable arriving information was widely expected from the procurement
team. Logistics, customer service and production for example needed the information to
use it further in their work. Sometimes the delivery timing of the orders was handed from
procurement to the loaders by email or in a form of a separate file, but the assembly
production manager underlined how he would need the information through ERP. Be-
cause the operative purchasing is very hectic, not all the open purchases can be sys-
tematically followed before their delivery. Only the most critical purchases should be con-
tinuously tracked for delivery date changes. Many times, supplier confirms a new delivery
date if the supplier is not able to deliver the goods according to the previous confirmation.
Unfortunately, a lot of suppliers didn’t inform if the deliveries are delayed, which leads to
many open orders that should already be delivered but are not. The confirmed pur-
chase orders that should already be delivered according to ERP information, an up-
date is needed regarding their arrival time. The number of open purchase order batches

that should have been delivered is illustrated in Table 18.

Table 18. Confirmed open purchase order batches that should have been delivered.

Title Confirmed open purchase order batches that should have

been delivered

Purpose To share delivery timing information.

Relates to ERP data reliability improvement and communication be-

tween procurement and loaders

Target As there may be little delays in the goods arriving, the target

could be 50 purchase order batches.

Formula Sum of all the purchase order batches that should have been

delivered according to ERP information but are not.

Frequency The late deliveries should be checked at least every other

day.

Who measures? Purchasers
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Source of data

The data is found in purchase order batches, from company’s
ERP

Who acts on the data?

Purchasers

What do they do?

They need to ask the supplier an updated delivery date, up-
date it to the ERP and inform the loader regarding to the de-

lay.

Notes and comments

If a purchase is not urgent, the purchaser can wait if the de-
livery arrives in the upcoming days. However, if the order is

more than a week late, the delivery date should be updated.

Another fact that would improve ERP data reliability is to decrease the amount of con-

firmed orders. Unfortunately, a lot of suppliers didn’t send order confirmations to the

purchasers and thus the orders remained unconfirmed until they were received. An order

confirmation is a sign that the order is received and taken into production. Moreover, the

delivery dates are usually confirmed in the order confirmation. One objective of the pro-

curement should then be reducing the amount of unconfirmed open orders. In the end of

each purchase order is a text, that says the original delivery date is perceived to be

accepted If a supplier doesn’t confirm the order in seven working days. However, it

doesn’t mean it’s fine to leave the orders unconfirmed. Reminding about sending an or-

der confirmation will push suppliers’ behavior into desired direction. Unconfirmed pur-

chase order batches ordered more than 7 days ago is defined in Table 19.

Table 19. Unconfirmed purchase order batches ordered more than 7 days ago.

Title Unconfirmed purchase order batches that were ordered more
than 7 days ago

Purpose To increase order confirmation rate.

Relates to ERP data reliability improvement and supplier relationship
management.

Target At the beginning, the target could be as much as 300 pur-
chase order batches.

Formula Sum of all the open purchase order batches ordered more
than a week ago that don’t have a confirmed delivery date
marked in the company ERP.
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Frequency

Once a week.

Who measures?

Purchasers

Source of data

Unconfirmed purchase order batches from company ERP.

Who acts on the data?

Purchasers

What do they do?

They ask suppliers for order confirmation.

Notes and comments

A lot of orders remained unconfirmed and thus many of them
are left in the system without further follow-up. A lot of these
orders should already be delivered according to original de-

livery date marked to the purchase order.

Despite purchasers need to optimize delivery timings and keep the open purchase orders

up to date, they are also are responsible of handling the quality feedbacks assigned to

them. Not only that the quality feedbacks need to be handled properly, the amount of

open quality feedbacks illustrate the amount of work purchasers have left in examining

their orders quality deviations. Open quality feedbacks measure is proposed in Table 20.

Table 20. Open quality feedbacks.

Title Open quality feedbacks

Purpose To guarantee the quality feedbacks are handled effectively
as soon as they are noticed.

Relates to Supplier quality management and deviation management.

Target 5 orless

Formula Sum of open quality feedbacks on a purchaser level.

Frequency Twice a week.

Who measures?

Purchaser

Source of data

Quality feedbacks from company ERP.

Who acts on the data?

Purchaser and suppliers

What do they do?

They find out the root cause of the quality deviation, make
and document the corrective actions in short and long run and
define from which individual the components fill the quality

requirements.
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Purchasers are also responsible of marking the quality costs

caused by supplier correctly to the quality feedbacks.

Suppliers are responsible of conducting the corrective ac-
tions in their businesses and compensate the quality devia-

tion to the case company on a case by case basis.

Notes and comments | Not only that the quality feedbacks have to be handled in a
decent time, the way they should be solved need further ex-

amination.

The last operative purchasers’ task that should be monitored is the number of invoices
in rotation. An invoice rotates back to the procurement for example if the goods are not
received, the invoiced price differs from the purchase order’s price or if there’s any other
glitch in the invoice that the purchaser need to resolve. The number of invoices in rotation
tells how much procurement work is undone regarding to invoicing issues. The measure

is described in Table 21.

Table 21. Invoices in rotation.

Title Invoices in rotation

Purpose To clarify the purchase orders and invoices are in line
Relates to Invoice handling

Target 0

Formula Number of purchaser’s invoices in rotation
Frequency Once a week

Who measures? Purchasers

Source of data Purchase invoices in rotation in company’s ERP

Who acts on the data? | Purchasers

What do they do? Resolve the invoicing issues by making sure the goods have

arrived or adjusting the purchase prices accordingly.

Notes and comments | Solving the invoicing issues is the last thing to do in procure-

ments daily work.
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To conclude, there will be six different purchasing performance indicators that spot the
factors procurement should react aiming to improve their performance. These almost
daily reviewed measures are open orders’ delivery timing, number of alerting purchase
proposals, confirmed open purchase order batches that should have been delivered,
unconfirmed purchase order batches that were ordered more than 7 days ago, open
quality feedbacks and invoices in rotation. This is the set of measures procurement

should continuously follow in order to improve their everyday performance.

4.4.3 Procurement performance evaluation
The procurement team has a monthly meeting where the realized performance was ex-

amined, and other relevant information shared among the team. As already noted, the
supplier delivery accuracy and purchasing price development were the two main perfor-
mance measures that were examined on many levels: as a whole, on a purchasing cat-
egory level and even on a supplier level. A great pitfall is that two measures alone don’t
provide very balanced view of the overall situation, especially when the other measure
provides supplier performance information and the other measure shows one side of
procurement’s financial performance. Balanced overall view of the performance was

missing.

The purchasers made their own slide shows as they wanted to show the realized perfor-
mance. Free form of performance reporting has its pros but cons as well. A purchaser
can freely decide how the performance is illustrated and he or she is able to highlight or
hide some relevant issues, either on purpose or unwittingly. A free reporting form also
lacks consistency and makes it hard to compare performance development from month
to another. On the other hand, purchaser’s valuable notions may be left unseen if the

form of reporting is strictly defined.

The first performance measure that should be reviewed in the monthly meeting is the
realized delivery timing performance. This performance measure combines supplier
and procurement performance, but in the end, procurement is responsible in getting the
goods at the right place at the right time. This measure represents how well the pur-
chases delivery timing is adjusted. Too late and too early deliveries should be minimized.
The measure is otherwise very similar compared to open purchase order batches’ deliv-
ery timing optimization in Table 16, but this time the examined population includes only
closed purchase order batches of the past month. The measure is further explained in
Table 22.
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Table 22. Realized delivery timing performance.

Title

Realized delivery timing performance

Purpose

To examine how well the past month’s purchases were timed.

Relates to

Optimizing purchases delivery timing.

Target

The target in late arriving purchase order batches should be
0% in production components and less than 10% in service’s
open order batches. Because the material need dates are not
updated in the service side, the target of 0% is not appropri-

ate.

The value of the more than 2 weeks early arriving orders
should be minimized. The target could be 10% or less of the

received purchase order batches’ value.

The targets are the same as in open purchase orders cases.

Formula

For the late purchase order batches:

Number of late arrived purchase order batches

Number of previous month's purchase order batches
For the early purchase order batches:

Value of more than 2 weeks early arrived
purchase order batches of the month
Value of all recieved purchase order batches

Both measures are examined on a purchaser level, and over-

all.

Frequency

Monthly

Who measures?

Head of global procurement in his monthly presentation.

Source of data

Closed purchase order batches in company’s ERP

Who acts on the data?

Purchasers

What do they do?

The measure should be taken as a feedback how well the
purchases have been scheduled. If the late orders and too
early orders represent a great share of purchaser’s orders,

it's a sign that improvements should take place.

Notes and comments

Supplier delivery accuracy were previously examined by di-

viding the purchases into four categories depending on how
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early or late they were delivered. The too early or too late may
have been a desired way of behaving. Sometimes purchas-
ers ask for earlier or later delivery, and the original delivery
date may not be updated. Instead of considering supplier de-
livery accuracy too much in delivery timing performance, this
new measure illustrates the real delivery accuracy perfor-

mance compared to production and service needs.

The company used to have a tool that illustrated stock value development, but it is further

developed to serve procurement performance better. The stock value development is

not examined as a whole, but it will include location’s active purchased items stock’s

value development. The active stock means that there have been purchases within a

year. Moreover, the goods, which are not picked up even the work’s material need date

has passed, are excluded from the measure. The measure is illustrated in Table 23. Of

course, the stock value development and realized delivery timing performance are re-

lated to each other, but they examine the same objective from a different perspective.

Table 23. Stock value development.

Title Stock value development

Purpose To keep the stock on an appropriate level

Relates to Stock and risk management

Target The target is category specific.

Formula Month’s average active stock value on a purchaser level —
material needs in the past that haven't been realized even
there’s free stock available.

Frequency Monthly

Who measures? Purchasers

Source of data

Item data in company ERP

Who acts on the data?

Category managers and purchasers

What do they do?

Category managers need to be aware of their category’s
stock value. If improvements are needed, the improvement
actions are planned and implemented together with purchas-

ers.
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Notes and comments | In the case company’s situation, the target levels depend on

company’s cash situation and risk management guidelines.

Another lagging measure that can be used in procurement performance evaluation is the
purchasing price development of the components. The biggest challenge in the meas-
ure is to make sure the items are comparable to each other. If a unit price sometimes
includes the delivery cost and sometimes not, the prices are not directly comparable. If
an item is purchased with several delivery terms, an alert mark should be added to the

item line to help the examiner to see if there’s multiple delivery terms used.

Sometimes the same item is purchased as a whole, and sometimes the order includes
only a single subcontracting phase. The same item code is used in both cases, but the
purchase prices are not comparable. As a solution is suggested to separate the subcon-
tracting orders and purchasing orders from each other. If the order type is subcontracting,
the internal price should be the reference instead of the purchase price. Then the sub-
contracted part’s overall price development is compared to each other, and the pur-
chased items purchase price development are compared separately to each other. With
this change, the subcontracted items can be added to the purchasing price development

measure.

The case company has several serially produced products, that are in the different
phases of their product life cycle. The product life cycle phase is a significant factor when
it comes to the components purchasing price. At the beginning of the product life cycle,
the prototype prices are significantly higher than in the serial produced components. That
is one reason why purchase prices should also be reviewed on a product level. When
the product is moved from capital production to the service product, it also affects to the
components purchasing prices. An example of different products purchasing price de-
velopment is shown in Figure 13. The upper chart examines serially produced product’s
purchasing price development, while the lower chart is the purchasing price development
of a product that has recently serialized. The charts express clearly why the purchasing
price development should be examined on a product level. Thus, a new product filter to

the measure should be added.
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Figure 13. Purchasing price development on different products.

Purchasing price development can be filtered with multiple other factors like product cat-
egory, supplier, purchaser or even on an item level. When a lot of filters are used, it is
important to note the purchased volumes and thus measure significance in the big pic-
ture. As a solution, the amount of saving or extra cost should be marked as a number in
the purchasing price development chart to each bar. Then the person who is reading the
chart can easily see how significant amount of money is lost or won from changes in the

purchase prices. Purchasing price development measure is summed up in the Table 24.

Table 24. Purchasing price development.

Title Purchasing price development

Purpose To follow how the purchasing prices have developed over time.
Relates to Financial control of the direct spend.

Target The target depends on the product life cycle phase.
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Formula 100% =* realized purchase prices of the examined time frame

comparable reference prices from the previous year

—100%

Frequency Monthly

Who measures? | Purchasers measures their own purchases price development and
category managers examines the purchasing price development

on a product level.

Source of data The tool will automatically collect the data from the ERP system

and run the chart according to the filters utilized.

Who acts on the | Purchasers and category managers

data?

What do they If the price development is not desired or if any improvement spots

do? are noted, the improvement actions should be taken. These im-
provement actions may include price negotiations with the suppli-
ers or even supplier swaps.

Notes and If an item is purchased with several delivery terms, a visual alert is

comments added to the item row.

The reference price is the average comparable purchasing price

from a year before the start date to the start date.

If a comparable price is not found from this previous year, the item
cannot be referred to any price and is thus excluded from the cal-
culation. The share of all the examined purchases that had a refer-
ence price should be marked to the chart. This shows how big

share of the examined spend is included in the chart.

Because it’s not ideal that the reference price change from month
to another, the start date should always be the first of January.

Then the reference prices change only once a year.

As procurement is responsible of handling their own quality feedbacks and multiple rep-
resentatives from relevant stakeholders like quality manager hoped for prompt response
on supplier quality deviations, the average processing time of quality feedbacks is

added to the monthly reviewed performance sheet. Of course, not only the processing
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time but the way quality deviations are solved affect to the final quality deviations han-
dling performance. Quality feedback handling process needs another investigation how
they need to be processed before closing, but the response time to the deviation illus-
trates the performance on a timely manner. The quality feedbacks processing time is
further shown in Table 25.

Table 25. Average processing time of quality feedbacks.

Title Average processing time of quality feedbacks

Purpose To track and improve the quality feedback processing.
Relates to Getting prompt response in quality deviations.

Target As the response time to the customer is 3 days, the target in

this measure should be 3 days or less as well.

Formula Average processing time of the quality feedbacks closed in

the previous month on a purchaser level.

Frequency Monthly
Who measures? Purchasers
Source of data Quality feedbacks from company ERP

Who acts on the data? | Purchasers and suppliers

What do they do? If the average processing time is very long, the attention
should be paid more in quality feedback processing. The bet-
ter the quality deviations are managed, the less quality devi-

ations there usually is in the future.

Notes and comments | Not only that the processing time should be acceptable, the
way quality feedbacks are handled need to be further devel-

oped.

The last procurement performance measure relates to ERP data reliability. The measure
shows a bare number how many purchase order batches need a delivery date update
as they should already be delivered but are not. The measure combines both confirmed
and unconfirmed purchase orders. If an order is still open, the delivery date should be in
the future. There’re no exceptions in any purchases. This measure is presented in Table
26.
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Table 26. Number of open but late purchase order batches.

Title Number of open but late purchase order batches

Purpose To get the ERP data updated that the relevant stakeholders
can rely on the information.

Relates to ERP data reliability considering delivery timing.

Target The target is 200 purchase order batches at the beginning.

Formula Number of open purchase order batches that should have
been delivered, includes both confirmed and unconfirmed
batches.

Frequency Monthly

Who measures?

Team leader of operative procurement

Source of data

Purchase order batches from company ERP

Who acts on the data?

Purchasers

What do they do?

Update the delivery dates into the ERP according to supplier

new confirmation.

Notes and comments

The measure doesn’t have to be the average amount of order
batches that needed delivery date update in the ERP. It's
enough to get some sort of view how significant the issue is

and how it’'s developed.

To conclude, the procurement performance measures were divided into three perfor-

mance measure sets that are used in different contexts. First the supplier performance

measures are used in evaluating supplier performance. Second, the set of daily procure-

ment performance indicators are used every day to improve the everyday performance.

The third set of measures are used in measuring procurements realized overall balanced

performance.
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5. DISCUSSION

The discussion part summarizes the key findings of the research with the help of re-
search questions. The findings are analyzed in the light of procurement performance
measurement literature. Finally, the research is critically assessed, and future research

directions are discussed.

5.1 Key findings

Very often in performance measurement literature, performance measurement’s link with
the company strategy is brought out. Many researchers state that the performance
measures should derive from company strategy (e.g. Kaplan & Norton, 1992; Pohl &
Forstl, 2011). Because the case company’s strategy was not available at the time the
research was conducted, the performance measurement purposes were developed
based on performance needs arisen inside the company. Hence, the results are not as
strategy-oriented as the literature suggest. Perhaps the result outcome was different if
the measures were developed based on company strategy, not based on procurement

performance needs the internal stakeholders had.

The main research question was how to measure the procurement performance
of a middle-sized manufacturing company that operates in mechanical engineer-

ing industry.

The developed procurement performance measures were divided into three categories:
supplier performance evaluation measures, daily purchasing performance measures and
procurement performance evaluation measures. The supplier performance evaluation
measures represent the external procurement performance perspective while the other
two illustrate procurement’s internal performance. Suppliers’ dynamic performance,
meaning delivery accuracy and costs caused by the supplier, should be followed monthly
and the key suppliers’ overall performance evaluated with the supplier rating sheet on a
quarterly basis. The daily purchasing measures are used in operative procurement and
they indicate real-time needs to take actions in order to improve procurement perfor-
mance. Finally, procurement performance evaluation measures express the realized
procurement efficiency and effectiveness and should be monthly followed in the procure-

ment meetings.

Even though the developed measures are case company oriented and therefore it can

be slightly questioned if they are generally suitable and applicable for the whole industry,
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this category division can work as a highly considerable basis for similar procurement
measure assessment and development also in other manufacturing companies in the
field of mechanical engineering. In addition, the answers to the sub-questions will bring
comprehensive understanding of the whole process, in order to reach desired outcome

in other companies.

The first two sub research questions regarding to the current state of the procure-
ment performance measurement were how procurement performance is currently
measured in manufacturing companies and what are the challenges in the current

performance measurement practices.

The case company had only two procurement performance measures that were monthly
reviewed among the procurement team: purchasing price development and supplier de-
livery accuracy. The measures were followed on supplier and purchasing category lev-
els. Some of the purchases and suppliers were excluded from the reports as the current
way of updating the ERP data didn’t support the measures, if anything. All the other

procurement performance measures were not used anymore as they were obsolete.

Purchasers mentioned many pitfalls in already used delivery accuracy and price devel-
opment measures. The challenges were linked to special purchases and supply chains
that weren’t compatible with the measure logic. In a wider perspective, the challenges
related to attitudes towards measurement and unsatisfaction with the current operating
procedures. Instead of correcting the measure reliability issues, defining the measure-

ment purposes and performance expectations should first be defined.

Procurement performance measurement was merely underrated in the case company
before this study was made. Measuring the procurement performance was perceived to
be secondary priority compared to the procurement’s real objectives like getting the right
quantity of good-quality components to the right place at the right time, and further with
competitive price. Thus, the ERP data weren’t always updated, and it showed outdated
information instead of reliable and updated information. This resulted in unreliable per-
formance measures. The gut feeling overrode the measures if they were not trusted. The
benefits of the performance measurement were not commonly understood among the

whole procurement organization, or the benefits were thought to be minimal.

Probably the measures were perceived to be rather controlling than helpful in perfor-
mance improvement, because they were mainly used for reporting purposes. As the
measures were perceived to be unreliable and even useless for the purchasers, devel-

opment and follow-up of the measures was not motivational either, and was thus left with
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minimal consideration. Many times, the purchasers had to explain the measured perfor-
mance, which may partly explain the attitude towards performance measurement. The
added value the performance measurement brings should be recognized and under-
stood across the procurement organization, because it could change purchasers’ opin-

ions and motivate the employees towards measuring.

The study supports Meyer’s (2003, p.7) notion that companies tend to have too many
measures when they aim to get the balanced performance view. Many needs were rec-
ognized, and the measures were developed based on the needs. However, further ex-
amination should be done regarding to how relevant the needs are in value creation and

further how strong effect they have on the business profitability.

Understanding what a measure really measures is an essential dimension of perfor-
mance measurement. For example, the logic behind the supplier delivery accuracy
measure was quite hazardous but not questioned among procurement before digging
deeper into the measure’s formula. Understanding how the measure measures is con-
sidered to be equally important as understanding whose performance is measured. Re-
garding to delivery timing, the supplier delivery accuracy was the only measure used.
However, this measure illustrates supplier delivery performance, not the procurement
performance in terms of delivery timing compared to the materials need. Supplier deliv-
ery accuracy is a good example of how the measure should illustrate specific party’s

performance.

The procurement performance measures already used in the case company expressed
the realized outcome. By this study, the lag indicators were further supplemented with
other performance dimensions but also with multiple lead indicators that illustrate pro-
curement’s upcoming performance. These lead indicators should improve the perfor-
mance as they show if actions need to take place in real time. This link between the
measure and actions were quite vague before. It must be admitted that several new
measures depend on other parties’ input than procurement only. For example, alerting
purchase proposals may be waiting for product planner's comments instead of the pur-
chaser. That’s why the target levels of the measures are not absolute but leave room for

these kinds of exceptions.

The second sub research question regarding to measurement purposes identifi-
cation was what kind of procurement performance needs procurement’s internal

stakeholders have.

Many needs and expectations towards procurement were recognized during the re-

search. The needs relate to the both external and internal procurement objectives. The
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external procurement performance was mainly associated with non-relational supplier-
oriented PSM practices; supplier evaluation and selection based on their delivery perfor-
mance, product quality and purchasing prices. However, some relational procurement
performance needs were also recognized, like collaborating with the suppliers in product
development. In this research, the developed supplier evaluation measures serve the

external procurement performance measurement purposes.

Again, the internal procurement performance needs recognized were merely related to
the PSM function operative objectives like component availability, stock level manage-
ment and keeping the delivery information reliable. However, many of these procurement
performance expectations were affected by multiple teams, not only the procurement
function. KPI's that are not tied to specific teams’ performance are criticized by the liter-
ature (e.g. Parmenter, 2020), but at the same time, procurement’s performance depends

merely on the whole supply chain.

Component availability and stock levels management are contradictory objectives that
shape the procurement plan. Thus, the information procurement gets about the demand
affects to purchase schedules. The improvements in communication and collaboration
between the procurement and sales, production and R&D were recognized from the in-
terviews. These performance needs relate to the cross-functional PSM practices. How-
ever, the findings indicate that the performance expectations focus is still in non-rela-
tional supplier-oriented and PSM function practices in the eyes of internal stakeholders
leaving less attention to the vertically aligned, cross-functional, enabling PSM and rela-

tional supplier-oriented practices.

Many of the interviewed people had clear vision which performance measures should be
used, or which are the pitfalls of the current measures. For example, the COO mentioned
a list of measures he wanted for his managerial purposes, but the clear explanation why
he wants exactly those measures and how he wanted them to be measured were left
unclear. Designing and improving the performance measurement systems should begin
with another perspective than determining the factors that always have been measured.
The measure’s strategy linkage was left invisible and thus further clarification is needed

what kind of procurement performance information the management really need.

The third sub research question regarding to performance measure development
was how to measure the procurement performance in the manufacturing compa-

nies.

The developed set of measures represent the very traditional dimensions of procurement

performance: cost, quality and delivery timing together with ERP data reliability were
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considered. The more modern aspects like innovation or flexibility are not presented in
the proposed procurement performance measurement system, because the needs rec-
ognized in the study didn’t provoke such measures. When the corporate strategy is first
formed, the procurement performance measurement system should be further devel-
oped based on procurement strategy and performance measurement purposes. Maybe

the new strategy brings out some innovation and flexibility measures.

Many sophisticated models and analysis how to measure procurement performance are
found from the procurement performance measurement literature. One key notion of this
study is that the gap between the research and practice still exists. Researches note that
the companies tend to fail in implementing their performance measurement systems (e.g.
Chytas et al., 2011; Neely et al, 1997). The reasons vary: maybe the systems don’t pro-
voke desired behavior or measure’s impact on performance remain thin. The recognized
needs relate to very simple objectives like available components and component quality.
At the beginning, these measures should help in improving the performance, and later

the more sophisticated measures could be considered.

The measure sets developed in this research form a good base to further develop the
procurement performance within the case company. However, the measures have to be
developed and maintained among the changing environment to serve their purposes
better. As the environment and strategies change, the performance measurement sys-
tem should thus be dynamic as Chytas et al. (2011) state. The case company’s nonex-
istent company strategy supports this statement that the strategies are updated and
changed from time to time and thus the performance measurement systems should fol-

low.

The performance measures developed indicate how well procurement serves their inter-
nal customers and further help to serve them even better. Because the measures are
developed based on these needs, the measures help in achieving internal customer sat-
isfaction. Thus, the measures may also have a positive impact on work atmosphere as
the measures help procurement to serve internal customers and other relevant stake-

holders even better, which again could breed company’s imago as a pleasant workplace.

5.2 Criticism

As in all studies, this research should also be critically assessed. The reliability and va-
lidity errors may have impacted the results even the results are formed respecting as

objective grip as possible. Saunders et al. (2009, p. 327) tells that little amount of cases
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has an impact on research generalizability and thus reliability. The reliability was im-
proved by conducting as many as 20 interviews from different functions inside the case
company. All the relevant internal stakeholders were interviewed that the head of global
procurement mentioned. However, even more interviews could be done for example from

the other locations than the Finnish one.

The interviews pop out subjective viewpoints and opinions of the topic, meaning the re-
sults need to be analyzed keeping the subjectivity of the answers in mind. The half-
structured theme interviews also allow interviewees to speak up their mind very openly,
hence the aim of the research need to be in the focus when analyzing the interviews.
The data gathered via interviews can include many kinds of errors. The interviewee may
understand and answer the question differently than supposed, the interviewee may con-
trol his or her sayings for multiple reasons or the examiner may come up with irrelevant
interpretations. However, the half structure and casual atmosphere furthers the honest
conversation in the interviewing situation, and the extra questions were asked if the con-

versation arose other viewpoints.

The validity of the research could be further improved by conducting more procurement
performance measure development studies in different companies (Saunders et al.
2009, p.327). Case studies from different industries could also provide more information
how the performance measurement practices differ from industry to another. However,
the existing literature suggests more strategy-oriented approach to the performance
measurement, not developing the measures according to the stakeholders’ perspective.
If more studies were made respecting the procurement’s internal stakeholders needs,
the strategy link may be left thin. However, the strategy-orientation and stakeholder’s
expectations towards procurement performance do not exclude one another but can also

support each other.

5.3 Future research directions

Procurement performance measurement seems to be complex entity where many po-
tential future researches can be conducted. This research is an example of procurement
performance measurement in an empirical context. Many theories of the topic are found
and supplemented with new aspects, but because the companies still face challenges in
realizing performance measurement opportunities, the further research is still needed.
Performance measurement in the procurement context overall seem to be a controver-

sial topic with many unsolved challenges but with great benefits potential.
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In this research, procurement performance measures were developed based on internal
stakeholders’ needs. Further examination could be done in the case company if the pro-
curement objectives differ when the measures are developed from the company strat-
egy. Also, the research covers only the performance measure design phase, and thus
the implementation could be another object of examination. Longitudinal studies of per-

formance measure development process could also be conducted.

More empirical studies in procurement performance measurement design and develop-
ment would be welcomed. For example, the process how the business strategy is con-
verted into business objectives is an interesting topic of research. Especially the link
between the nonfinancial measures, value creation and business profitability could be

more studied in the procurement performance measurement context.
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APPENDIX A:
CASE COMPANY’S PROCUREMENT STRATEGY
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