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Abstract The purpose of this paper is to provide an

enabler-based approach for a supervised self-assessment of

operations excellence (OsE). Based on the latest approa-

ches of excellence in operations from the literature as well

as on the philosophy of the EFQM model, an OsE working

definition was developed. In contrast to operational

excellence (OE), which deals exclusively with the opti-

mization of result driven processes, OsE promotes the

enhancement of operation-specific enablers and linked

results. The evaluation of crucial cause–effect relationships

of relevant enabler and result criteria supports the deter-

mination of a company’s capability to achieve sustain-

ability and excellence in terms of its operations. To foster a

methodical integration of OsE in organizations, a phase

model for a systematic assessment process was designed

and verified with 24 companies in the Austrian machinery

and metalware industries.

Keywords Operations excellence � Operational
excellence � EFQM � Performance measurement � Self-
assessment � Enablers

1 Introduction

As markets become more accessible in an increasingly

global world, companies aspire towards excellence to

ensure their ongoing competiveness. Market conditions

force organizations to not only respond to prevailing

challenges but also seek long-term success by achieving

excellence in their business. Organizations that exhibit

business excellence develop organizational capabilities in

order to manage change and its consequences effectively.

In the field of operations management, organizations can

increase their competitive position by using tools, methods,

concepts and technologies [1]. From the perspective of the

operations level, the definition of excellence is nebulous

and continually so in experts’ discussions. Furthermore, it

is unclear, how to measure an individual company’s

excellence in operations. ‘‘Assessing excellence is an

essential part of learning and a measurement process,

which involves people in self-assessment and allows

organizations to identify strengths and improvement

opportunities as well as enabling the progress of excel-

lence programs to be monitored in a systematic way.’’ [2].

Therefore, this paper elaborates on the definition and the

assessment of operations excellence by combining theo-

retical and practical research.

The following research is started with a review of key

literature (Sect. 2) in the field of operational and operations

excellence to create a more thorough understanding of

these terms. Relating to consolidated findings, a working

definition of operations excellence is developed (Sect. 3) to

provide a fundamental basis for the assessment of excel-

lence in operations. In Sect. 4, arguments are raised why

the EFQM model for business excellence is useful but has

to be partly adapted to evaluate operations excellence.

Further steps focus on the detailed composition of an

operations excellence assessment itself. The first step

involves the setting of a model framework (Sect. 5). Then,

an assessment phase model is defined (Sect. 6) in order to

provide a methodology for applying the model framework.

Section 7 summarizes the case studies for validating the

& Andreas Jaeger

andreas.jaeger@fraunhofer.at

1 Fraunhofer Austria Research GmbH, Theresianumgasse 27,

1040 Vienna, Austria

2 Vienna University of Technology, Theresianumgasse 27,

1040 Vienna, Austria

123

Prod. Eng. Res. Devel. (2016) 10:277–291

DOI 10.1007/s11740-016-0665-8

http://crossmark.crossref.org/dialog/?doi=10.1007/s11740-016-0665-8&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s11740-016-0665-8&amp;domain=pdf


developed operations excellence self-assessment. Finally,

conclusions are drawn with a discussion of gained research

results and with a view towards potential future research.

2 Trend from operational excellence to operations
excellence

In recent years, a paradigm shift from operational excel-

lence (OE) to operations excellence (OsE) was observed.

Porter’s [3] generic value chain is used to identify the role,

position, and interaction of OsE and OE in industrial

companies. Figure 1 shows that Business Excellence

addresses all aspects of the entire organization [4]. Oper-

ational excellence (OE) predominantly deals with the

efficiency (e.g., productivity) and optimization of the pro-

cess of transforming various resources (input) into value-

added products or services (output). Such an exclusive

view means that OE tends to pay much attention to pro-

cesses and their outcomes, e.g., lead time and price [5].

However, organizations are not totally process-driven but

rather may be a combination of functions, technologies,

behaviors, enablers [6], and processes.

In comparison, operations excellence (OsE), at a

detailed level within the excellence approach in operations,

represents the subsystem of the organization concerned

with the aptitude of production and logistics as well as

related administration. It broadens the view of operations

as a setting lever by providing particularly (but not only)

intangible enablers with a central role for operational long-

term success.

The growing attention paid to OE in the literature can be

categorized into four interrelated streams: OE 1.0, OE 2.0,

OE 3.0, and OE 4.0.

The historical basis of operational excellence and

operations excellence is anchored in a stream of literature

dealing with the pioneering approach of production opti-

mization. But at that time, researchers did not explicitly

express the terms OE or OsE. Smith’s output maximization

of production processes and labor specialization, Ford’s

assembly line process development as well as Taylor’s

efficiency movement and scientific management aimed at

an organizational setup to produce efficiency and increase

productivity [7]. In addition, the philosophies and opera-

tion techniques of Eli Whitney, W. Edwards Deming,

Joseph Juran, Philip Crosby, and Arnold Feigenbaum [8, 9]

made supplementary contributions to the formation of OE

1.0.

As the terms OE and also OsE per se are neither

meaningful nor directly measureable, they have to be

operationalized. In the phase of operationalization, theo-

retical concepts (here OE and OsE) are translated into

entities that can be observed or measured in the practice by

empirical research [10]. By filtering propositions from

individual authors’ interpretations of OE or OsE from lit-

erature, a maximum of eight attributes (variables, terms of

measurements, and indicators) were identified and counted

for each evolution stream of OE 2.0, OE 3.0 and OE 4.0

(Table 1).

Porter [3, 31], and Treacy and Wiersema [11] developed

the OE’s 2.0 price-oriented perspective. It declares that

companies who pursue OE 2.0 operate at lower costs than

their competitors, allowing them to deliver goods and

services to their customers at lower prices and better value.

Brookbanks et al. [20] examine that operational

excellence aims to maximize operational resilience through

efficient and flexible integrated management and produc-

tion processes. The approach of OE 3.0 is equivalent to the

ambition of process reengineering and optimization as well

as the usage of a classic production system containing

philosophies of lean management, TQM, six sigma, etc.

combined with consensus on the importance of customer

orientation and the necessity of continuous improvement

(CI). Although the utilization of Kaizen (PDCA) and the

elimination of waste are often considered to be the main

goals of operational excellence, they are only tools and

activities to achieve it [32].

Gleich and Sauter [26] described an enabler-oriented

framework in the context of OE 4.0 focusing the devel-

opment, composition and expansion of enablers for con-

tinuous improvement, change, and the optimization of

business processes. They present six fields they identified

as essential for long-term operational success: strategy,

operational and organizational structure, performance

management, competences and skills, culture and leader-

ship, systems and IT. Schwientek and Schmidt [27] as well

as Sutton [30] offered a similar approach. They are among
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the few authors who elaborate on the term operations

Excellence (OsE) by promoting operational enablers as

central to operational success.

In Jaeger et al. [33] first ideas about the further

development of the OE 4.0 interpretation are examined. A

definition can be found in the following Sect. 3 and a

concretion of relevant enabler and result criteria in

Sect. 5.

3 Development of an OsE 1.0 working definition

For the underlying research, existing OE 4.0 approa-

ches cited in Sect. 2 have contributed substantially to

the development of the following working definition of

OsE 1.0. By adopting selected perspectives from

referred authors and considering interactions of

enablers and results, the following working definition of

OsE 1.0 has been developed by the authors of the

present research:

The philosophy of operations excellence is a man-

agement approach based on the continuous pursuit of

creating a superordinated, agile system as a setting

lever aimed at the maximization of the operations

ability to identify and provide the adequate and

optimal setting of enablers that are brought into

alignment down and across the business strategy to

gain sustainable, customer-driven results at the pro-

cess level over the entire value chain. In the setting of

enablers, particularly but not only intangible criteria

such as culture, strategy, development, and empow-

erment are considered.

OsE 1.0 considers operational effectiveness before

efficiency. It assumes that operations should first provide

essential value to stakeholders’ needs and then work

towards being more efficient. The traditional belief is that

excellence can be assessed through a series of metrics with

certain parameters. However, OsE refers to an integrated

approach toward performance management at the opera-

tions level, which results in the delivery of ever-improving

value to customers and stakeholders. This also contributes

toward sustainability, improvement of overall effective-

ness, and capabilities and personal learning. Thus, the term

‘‘OsE 1.0’’ does not express an absolute superlative or pre-

eminent condition. Instead, it describes the relation to

comparatively weaker or more superior accomplishments,

especially in comparison with oneself. The ability to pay

attention and to balance excellence is one of the major

obstacles to surpass and a task in which to excel. Therefore,

further research elaborates on the evaluation of operations

excellence.
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4 The EFQM model for business excellence
as fundamental basis for assessing operations
excellence

The European Foundation for Quality Management

(EFQM) provides a well-founded business excellence

model for self-assessment (Fig. 2). The model is globally

accepted by both academics and industry [34]. Neither the

EFQM model nor other excellence models are scientifically

verified. However, there are strong indications that the

EFQM model has a positive economic impact as it

strengthens a company’s competitiveness [35–37]. The

EFQM recommends that organizations conduct self-

assessment as a strategy to improve their overall efficiency

[38].

However, the application of EFQM ratings, especially in

terms of transferring its approach to OsE, poses four major

challenges for companies, particularly small and medium-

sized enterprises (SMEs):

1. Definition: For many organizations, the definition and

interpretation of business excellence [40, 41] as well as

the transfer to excellence in operations [42, 43] is too

abstract. Hence, there is a need to develop an OsE

model framework and terminology on the basis of the

interpretation of the EFQM model.

2. Transparency: The EFQM model includes various

enablers and results that are effectively linked to each

other [44, 45]. The link of the cause–effect logic

between specific enablers and results is however not

explicitly drawn. Therefore, it is necessary to adapt the

concept of assessment in a manner that makes

transparent the cause–effect relationships of EFQM

global organizational indicators with operations as well

as their interdependencies with adjacent fields of OsE.

3. Application and usability: A lot of effort is needed for

assessment preparation [46] and execution. ‘‘No

explicit methods for successful implementation exist

(…) and research should concentrate on how to

implement strategic performance frameworks, i.e., the

EFQM Excellence Model, effectively in specific types

of organizations.’’ [34]. Consequently, there is a clear

need for a unified, simplified, and user-optimised

EFQM assessment structure and process to evaluate

OsE.

4. Prioritization of potentials: After the self-assessment’s

execution, the EFQM model does not offer any specific

guidelines on the second phase, i.e., problem identifi-

cation or potential formulation, nor does it indicate

best or preferred practices [6]. In fact, it offers no

structured approach to exploit strengths or classify and

prioritize areas of improvement for the future [47, 48].

Experts, e.g., Richey [49], believe that assessors

conducting a review of a company’s excellence should

be able to add specific suggestions that can be easily

implemented.

Following, the research prescribes a two-stage modeling

process:

• Step 1 (addresses challenge 1 and 2): Definition of an

EFQM based OsE model framework with a clear

illustration of criteria interdependencies. Section 5 of

this paper targets these key issues.

• Step 2 (addresses challenge 3 and 4): Setting up of a

supervised self-assessment of operations excellence

(OsE SSA) to provide a methodology for an efficient

application of EFQM on operations level. Section 6

addresses the design of the systematic assessment.

5 Transfer of the EFQM approach to operations
level

Section 2 looked at the numerous overviews of OE per-

spectives as well as the limited number of OsE approaches

that can be found in the literature. Since each interpretation

has a different focus, a new agglomerated overview

Leadership
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Fig. 2 EFQM excellence

model [39]
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(Fig. 3) has been devised to be used as a more substantive

basis for developing an assessment of OsE. The context-

oriented and purposeful determination and specification of

criteria relates to: (1) the findings of existing OE 4.0

approaches in Sect. 2 and (2) the EFQM model in Sect. 4.

Both approaches support the process of building theory

through the consolidation of similar perspectives at the

same scope based on practical experience. This inductive

reasoning allows the creation of a rational and verifiable

model framework.

The OsE 1.0 model framework represents a generic

architecture for describing multiple enabler and result cri-

teria, and the embedded chain of cause–effect logic to be

assessed through various defined assessment dimensions

(AD). Enabler criteria are regarded as drivers that posi-

tively influence other enablers or related results, while

result criteria represent achieved effects through the pro-

motion of enablers and the prevention of inhibitors [50,

51].

5.1 Characteristics of OsE enabler and result

criteria

The OsE 1.0 framework can be divided into four main

levels: business, operations, process, and support. Each

level contains interlinked enabler and result criteria that in

turn are connected to enablers and results from the other

levels.

The ‘‘business level’’ is designed according to the

EFQM Excellence model (Fig. 2). Minor changes can be

found in the constellation and denotation of the criteria. For

example, the OsE 1.0 framework determines ‘‘business

culture’’ as a stand-alone criterion, whereas the EFQM

model subordinates it to the criterion ‘‘leadership.’’ The

EFQM enabler ‘‘partnerships and resources’’ was trans-

formed into OsE 1.0 criterion ‘‘operations organization,’’

but still represents a part of it.

The ‘‘operations level’’ transfers the enabler criteria

from the business level to the operations level. The criteria

are characterized, but not restricted, as the following:

Operations leadership relates to the middle management

of production and logistics that design and improve struc-

tures, standards, and discipline. Leaders assume the role of

coach and mentor by fostering motivation, inspiration,

commitment, and recognition. Key responsibilities are the

targeted planning, monitoring, and controlling of ongoing

activities and the setting of appropriate strategic and day-

to-day decisions. Leaders on the operations level are

positioned in the center of the information cascade. Thus,

they are required to communicate top-down to the shop

floor with the support of control loops, and report bottom-

up to the management.

Operations culture addresses the establishment and

deployment of production and logistics policies for pur-

suing continuous improvement through critical self-reflec-

tion. The strict orientation toward creating added value

aims to reduce product and process complexity, and allows

an open-error culture. The challenge that operations culture

faces is that customer value is the central focus of pro-

duction activities.

Operations strategy guides operations toward achieving

its objectives through designing value chains and capabil-

ities. Long-term objectives have priority and require

renunciation of short-term benefits. The process of policy

deployment can be supported through cross-functional

action plans, roadmaps, and scorecards.

Operations organization addresses a proper environ-

ment on the operations level in order to promote beneficial
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activities for designing and improving key work processes,

for adapting work systems, and for planning and managing

external partnerships, suppliers, and internal resources.

Operations team refers to the development and

empowerment of employees and shop-floor workers as well

as the maximization of their knowledge, competencies, and

contributions.

The ‘‘process level’’ focuses on ‘‘source’’ (procurement

management, supply chain management, inventory man-

agement), continues with ‘‘make’’ (production logistics,

manufacturing, and assembly), and ends with ‘‘deliver’’

(distribution and transport management). Furthermore,

order processing, production planning, engineering, main-

tenance, and quality management are considered.

The ‘‘support level’’ deals with how innovation and

technology management (TIM) contributes to optimizing

operations’ enablers and results. In fact, ‘‘innovation is no

result but an enabler of an organization’’ [52], which

indicates that the crucial influence of TIM on OsE has to be

evaluated.

The group of results contains key performance indica-

tors related to desired targets from individual levels, such

as productivity, quality, delivery accuracy, or resource

utilization on the process level. Business performance, as

opposed to operational performance, is primarily con-

cerned with financial and market results. The results of the

operations level measure if adequate enablers represent

drivers for high performance that are in line with the

strategic, customer-related, and workforce-focused goals of

operations.

The delimitation of the criteria meets the challenge of

fulfilling the purpose of the OsE 1.0 framework and

assessment. The scope of the framework is relatively broad

but succinct, as it considers activities of all operational

units along the organization’s value chain, from suppliers

to end customers. It provides a multi-dimensional picture

of operations and does not pick out a limited number of

specific areas or processes in order to achieve a holistic

assessment approach. Thereby, the ‘‘criterion problem’’ or

‘‘criteria dilemma’’ arises. It illustrates the difficulty of

being able to precisely represent the assessment object—in

this case OsE—with an appropriate and entire batch of

criteria. In addition, the EFQM model is confronted with

the fact ‘‘not to be complete’’ [52–54]. However, its useful

configuration of enabler and result criteria [55, 56] and its

relative success in application have already been proven

[34, 46, 48].

5.2 Correlation of OsE enabler and result criteria

The EFQM model is famous for its pioneering role in

drawing correlations between enablers and results. In

recent years, several scientific papers, e.g. [43, 44], have

addressed this issue. As the OsE is based on the EFQM

model, its framework design meets the challenge of iden-

tifying and reviewing the cause–effect relationships of

enabler and result criteria, instead of measuring and eval-

uating them in isolation. One reason for this is that actions

within enabler criteria impacts on result criteria [55]. If a

result is improved because of the optimization of one or

more enablers, a loop activates new potentials and synergy

effects with other enablers [39]. Furthermore, there is the

traditional misunderstanding that if every part of a com-

pany, taken separately and independently, improves its

performance, the performance of the organization as a

whole will necessarily be improved. But ‘‘the focus of

managing must be on the interactions, not the actions of the

parts’’ [57]. Having transparency of interrelations among

enablers and results but achieving success in only one

isolated area is not enough to achieve excellence [58].

Another reason is that the management of intangible

resources (e.g., skills and competences) cannot be realized

through traditional quantitative indicators. Instead, cause–

effect relationships between tangible and non-tangible

resources and their contribution to the company’s success

are crucial. The intangible indicators will be monitored on

cause–effect relationships to prevent a unilateral view of

business ratios and figures.

Thus, the OsE model framework (Fig. 3) explicitly

illustrates cause–effect relationships, so called assessment

dimensions (AD) that have to be evaluated if operations

excellence is targeted [33]. AD1 refers to correlating

enabler and results criteria within the operations level,

AD2a looks at interdependencies between enablers and

results on business level and operations level, AD2b

strengthen the critical evaluation of how operations

enablers and their characteristics manages activities on

process level and AD3 checks how operations and opera-

tional processes are supported by technology and innova-

tion criteria.

6 Design of the OsE 1.0 supervised self-assessment
phase model

The central value of assessment is to highlight the cause–

effect chains that connect the areas of enablers and results

at the different levels. Due to the ‘‘left-right’’-cross diag-

noses in the OsE 1.0 model framework (Fig. 3), enablers

that have an important influence on the results can be

recognized. Correspondingly, the ‘‘right-left’’-cross diag-

noses focus on the observation of results. The evaluation

begins with the enablers affecting results at the same level.

The diagnostic path ends when the roots of the problem

were identified at the same level. But if at this level only

symptoms appear and the cause goes beyond this level, the
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‘‘top-bottom’’- or ‘‘bottom-top’’-cross diagnosis and con-

sideration extends to a higher or lower level. These diag-

noses direct the systematic inspection of the

interdependencies of the enabler and result criteria on

different levels.

To convert this approach, an assessment phase model

(Fig. 4) was developed. It describes the structure and

proceeding consisting of six phases that should be executed

in a defined sequence, since the output data of one phase

serves as input for the next. The subsequent phase, in turn,

amplifies and verifies the previous phase. Each phase

contributes by evaluating at least one assessment dimen-

sion as defined in Sect. 5.2. The value of the developed

procedure is the integration of various evaluation

methodologies to capture enablers and results from dif-

ferent perspectives.

(1) Opening meeting

The first phase involves the setting up of the assessment

prerequisites and explanation of OsE’s enabler-based

approach, the OsE 1.0 model framework and the working

definition. To create an understanding that ensures the

organization takes advantage of the benefits provided by

the assessment, common assessment objectives are defined.

Objective (1) indicates the ‘‘Identification of operations

enabler and result criteria, particularly the relationships

responsible for creating customer value, and thus subse-

quently represent critical success factors.’’ Objective (2)

specifies the ‘‘Definition of challenges affected by the

pursuit of the improvement of the relevant setting of

enablers and the formulation of potentials aimed at its

maximization and the related results.’’ Finally, participants

of the planned OsE SSA are identified and their roles and

responsibilities are determined.

(2) Pre-analysis for data collection

The pre-analysis phase involves financial analysis and non-

financial analysis. If the necessary information can be

extracted from existing data, this will significantly reduce

the effort needed for data collection.

(2a) Annual financial statement analysis

The basis of this economic analysis refers to the approach

of ‘‘Operations Due Diligence’’ [59] based on the profit and

loss account and the balance sheet. This analysis aims to

identify cost drivers of production and logistics and related

business enablers with the support of analyzing sample

receivables, payables, inventory, and assets. Furthermore,

investment behavior can be checked (Table 2)[60–62].

(2b) Operational KPI evaluation

There exist different performance measurement approa-

ches to evaluate manufacturing and logistics via metrics

[63–66]. In terms of the OsE SSA, the basis for this

phase is a standardized KPI evaluation form with 72 pre-

defined metrics. In most cases, absolute values (e.g., lead

time, sum of training days or maintenance costs) cannot

provide useful information, hence trends (e.g., export

history, changing degree of automation, decrease of

energy costs) are analyzed and relative values (e.g.,

delivery reliability, maintenance cost structure, ratio of

training costs per employee in comparison to turnover,

reject rate, etc.) are determined according to a stan-

dardized calculation formula. Obtained data is used for

benchmarking participating companies as well as to

interpret company-specific results. The assessors do not

rate the individual KPI results but rather request com-

panies to use the ‘‘metrics as a guide for self-assessment

and develop their own definitions of poor, adequate,

good, or excellent’’ [67]. This allows an interpretation of

how selected measures are affected by key enablers at

the process level and operations level (according to

assessment dimension ‘‘AD 2b’’).

(3) Application of EFQM-based OsE tool

The operations excellence self-assessment software tool is

anchored in the online assessment tool Group Opinion

Analyzer (GOA), which is consistent with, and accepted

by, EFQM. It is structured according to the enabler and

result criteria from the OsE 1.0 model framework. Each

criterion provides a set of questions or statements that have

to be evaluated by the respondent on two pre-defined

maturity scales from 0 to 100 %. The maturity scale 1

supports the evaluation of the current situation: 0 %—non-

satisfying; 25 %—below average; 50 %—average;

75 %—good; 100 %—outstanding. If 75 % or more is

chosen, the respondent has to provide evidence for his or

her rating. The maturity scale 2 is used for the evaluation of

the need for improvement: 0 %—no action needed;

20 %—probable need for action; 40 %—low need for

action; 60 %—need for action; 80 %—high need for

action; 100 %—very high need for action. If 40 % or more

Pre-Analysis for Data CollectionPhase 2

Application of EFQM OsE Tool Phase 3

Expert DiscussionPhase 4

Annual Financial Statement Analysis2a

Operational KPI Evaluation2b

Strategic Analysis4a

Management Interview4b

Site Inspection4c

TIM Analysis4d

Potential IdentificationPhase 5

Report DiscussionPhase 6

Opening MeetingPhase 1 AD

2b 3

2a

2b2a1

1

2b2a1

2b

3

Quantitative

3

2a

Qualitative

Fig. 4 Phase model for operations excellence supervised self-

assessment
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is chosen, the respondent can provide his or her primary

ideas for potential improvement actions.

Members of the company can implement the assessment

without any help. The most valuable result of the tool

application is the preparation of participants to deal ‘‘with

the complexity and for probing the relationship between

cause and effect (enablers and result), using self-assess-

ment’’ [68] and to identify potentials that can be discussed

in detail in the later phases. External assessors can then

reach a conclusion about how companies are able to reflect

on their current situation and any need for action. The

maturity of the individual SME’s change culture can then

be observed.

(4) Expert discussion

This phase involves a three-day workshop at each pro-

duction company, and includes an empirical assessment

with a methodical questionnaire, a systematic discussion,

and a site inspection with quantitative and qualitative data

as a results.

External experts face the challenge of appropriately

conveying the approach of OsE 1.0 by adopting several

enabler and result criteria according to the requirements of

the individual organizations. With the help of the project

team, critical cause–effect chains have to be identified, and

the alignment of affected criteria has to be checked.

(4a) Strategic analysis

The strategy evaluation consists of a structural, causality,

and strategy development analysis. The structural analysis

is used to explore the operations strategy’s contents and to

determine what types of elements (e.g. configuration of the

production system, location decisions, product character-

istics, process technology, work force, and job design, etc.),

are essential and if they are consistent [69, 70]. The

causality analysis proves, according to the assessment

dimension AD2a, whether the company’s operations

strategy is derived from its business strategy and in turn,

whether its operations strategy and activities can confirm

their bottom-up contribution to, and consistency with, the

organization’s business strategy and its linkage to the

plant’s overall goals. ‘‘Excellence in operations is about

how the operations side of the business supports business

growth as a strategic part of business.’’ [29]. The strategy

development analysis evaluates the SME’s strategic plan-

ning and development process, including phases of strategy

formulation and adaption, implementation, and control.

The central question here is how companies systematically

identify customer requirements, new technologies, com-

petitors, and market trends, and how they assimilate the

information into their business as well as their operations

strategy, through the definition of objectives, deployment

of long-term action plans, i.e., road maps, and adequate

measures at the operations and process levels.

The strategic analysis is supported by the application of

different methodical approaches, e.g., the PEST (political,

economic, social, technological) analysis or the SWOT

(strengths, weaknesses, opportunities, threats) analysis that

enables managers to better understand and respond to

strategic issues that have the greatest importance for the

organization’s performance.

Table 2 Examples of financial KPIs for production and logistics analysis [60–62]

Analysis of Assets KPI example Investment intensity Analysis of Assets KPI example Stock turnover period

Investment intensity in %ð Þ¼ capital assets�100
balance sheet total

Stock turnover period (in days) =
average inventory*365

cost of materials

High asset intensity may be due to new production equipment or

machinery. High intensity indicates capital-intensive processes and

high fixed costs. Enterprises do not usually have the flexibility to

adapt to the level of employment. Low intensity may be due to long-

lasting investment stops, and thus outdated production facilities or a

large lease commitment

The stock turnover period expresses the hypothetical dwell time of

inventories in the company. A distinction is made between raw

materials and consumables, as well as between semi-finished and

finished goods. Basically, a high turnover rate is desirable. Low

performance on this measure could indicate difficulties in sales. The

shorter the stock period, the shorter the capital lockup due to storage

costs

Analysis of Cost structure KPI example Material intensity Analysis of Cost structure KPI example Personnel intensity

Material intensity (in %Þ¼ material costs*100
capital costs Labor intensity (in %Þ¼ wages and salaries*100

capital costs

Material intensity shows the extent to which the company has

materials and other external services used for the production of

goods. A particularly high rate of more than 50 % is an indication

that many components are purchased from third-party producers. A

low material intensity suggests increased in-house production. The

vertical range of manufacture can thus be estimated. Rising or falling

material intensities may result from, for example, personnel changes,

increased automation, optimized logistics and stock structures, or

improved purchasing sources

Labor intensity indicates the share of personnel costs for the provision

of services. The amount of manual work to produce goods, the degree

of production automation, and the volume of sub-contracted

fabrication influence this KPI, and should be scrutinized by SMEs.

Wages and salaries are one of the largest cost types for a company and

are, if necessary, rapidly degradable. Weak profitability often results

from high labor costs

Prod. Eng. Res. Devel. (2016) 10:277–291 285

123



(4b) Management interview

The methodical focus on the interview as a key diagnostic

tool is well established, even if the possibility of method-

ical one-sidedness exists. The high elasticity of the inter-

view process, with its very flexible application

opportunities and its wide acceptance by leaders, is the

reason for its particular importance. The OsE SSA inter-

view is directed by a standardized questionnaire, including

checklists. Both elements are flexible and can easily be

adapted to the individual company. For subsequent

potential deduction, data are gathered through discussions

with the organization’s managers, particularly those

responsible for operations, production, logistics, and sup-

ply chain management.

The management interview utilizes a procedure that fol-

lows the OsE 1.0 model framework with the assessment

dimensions presented in Fig. 3. It is divided into three mod-

ules. The first module covers the enabler criteria ‘‘operations

leadership’’, ‘‘operations culture’’, ‘‘operations strategy’’,

‘‘operations organization’’ and ‘‘operations team’’, and their

interaction (AD1). Accordingly, correlations with similar

issues at the business level are also examined (AD2a). The

third module is concerned with the process level and its ele-

ments ‘‘plan’’, ‘‘source’’, ‘‘make’’ and ‘‘deliver’’, as well as

‘‘R&D’’, ‘‘maintenance’’, and ‘‘quality management’’. Paral-

lel to the discussion of process results, correlating enablers at

the operations level are scrutinized (AD2b).

In all three modules, the respondents have to provide

three different views: (V1) current state: ‘‘as-is’’ view; (V2)

planned state and related activities: ‘‘to-be’’ view; (V3)

desired ideal state: ‘‘best case’’ view. Past and due date-

related information (V1) serve as an orienting basis for

predicting future developments (V2) and for making

plausibility checks of desired targets (V3). The status of

current activities (V1) is evaluated according to the trans-

formation philosophy of ‘‘Plan-Do-Check-Act’’ (PDCA-

Cycle) developed by Deming [71] by critically scrutinizing

if certain enablers, behaviors, and procedures are only

planned, already available or almost optimized towards a

desired maturity level.

(4c) Site inspection

The site inspection of theOsE SSA is based on the philosophy

of the gemba walk to ‘‘look at the processes’’ [72] directly at

the plant or selected production facilities. ‘‘Gemba’’ is trans-

lated to mean ‘‘the actual spot where action takes place’’ or

‘‘the real place where value is created’’ [73]. For the assessors

the site inspection offers the opportunity to talk and listen

directly to those on the shop floor. Problems can be viewed

directly and working behavior can be observed. Suggestions

and feedback from, e.g., machine operators, must be accepted

and evaluated without any initial reaction in order to resolve

the dilemma that shop floor workers may feel uncomfort-

able being observed by assessors, which could impair the

establishment of an open and constructive dialog between the

two parties.With operations management the discussions can

include segmentation and layout of manufacturing systems,

assembly lines, and logistic spaces. Furthermore, state-of-the-

art production technology, e.g., machinery and technical

equipment, and related aspects, such as maintenance, can be

observed.

Site inspection provides valuable insight into how

operations culture and strategy is conveyed from the

management to the shop floor and vice versa, i.e., how the

execution of processes contributes to operations perfor-

mance (AD2b).

(4d) Technology and Innovation self-assessment

To operationalize AD3 and determine how technology and

innovation management (TIM) supports business, opera-

tions, and process objectives, a TIM self-assessment model

was developed based on the research of Abele [74]. Its

structure (Fig. 5) allows a systematic analysis of various

TIM dimensions (from idea generation to innovation

review) on the product level, production process level, and

their interface. Guided by critical questions from external

experts, workshop participants have to rate the current state

for each cross-linking evaluation field by themselves in a

team consensus. Thereby, they have three evaluation

options: (1) satisfactorily implemented; (2) initiative star-

ted; or (3) urgent need for improvement.
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The assessment determines the effective use of enablers

such as innovation strategy, resources, technological

capabilities, market expertise, or knowledge management

for planning and realizing the innovation process. Results

such as ‘‘time to market’’ or ‘‘success rates’’ of past

innovation projects help to identify how efficient ideas

result in valuable products or process innovation, and thus

additional customer value.

(5) Potentials identification

The conclusion of the assessment is the identification of

potentials based on a benchmark analysis [75, 76].

Benchmarking is defined as the process of comparing and

measuring one organization against others to gain infor-

mation about philosophies, practices, and measures that

will help the observed organization take action to improve

its performance. ‘‘Benchmarking is the practice of being

humble enough to admit that others are better at something

and being wise enough to learn how to match, and even

surpass them’’ [77]. Since data from several companies are

gathered during the OsE supervised self-assessment pro-

cess, the necessary information is obtained to not only

measure a company’s performance but also compare it with

that of other selected companies. The companies partici-

pating in the OsE SSA were benchmarked against each

other as well as against best-in-class manufacturers con-

sisting of companies from various awards presenting best

practices.

Thus, phase 5 forces a depiction of the present situation

as well as how it deviates from benchmarks [48]. Then,

potentials for companies’ performance improvement can

be identified.

(6) Report discussion

Once the assessment has been conducted, the company

carries out through action plans, a performance improve-

ment process in line with the organization’s strategy. Thus,

findings from phase 5 are documented in a report that is

discussed in a feedback session. Based on recommended

potentials, the project team identifies specific actions and

organizes them into a priority list. By allocating relevant

resources and time horizons, an action plan is created. The

action plan development constitutes the final but critical

stage in planning to avoid that SMEs make intuitive deci-

sions without the help of control instruments.

7 Case studies and verification

For verification, the authors of this paper discuss a set of

case studies that show how successfully the developed

philosophy of OsE can be conveyed at assessed companies.

Case studies present an appropriate methodological means

to discuss such a complex construct as the enabler-based

assessment methodology of OsE, despite some experts’

claims that they face difficulties in terms of providing

general guidelines. Nevertheless, case studies are very

valuable in explaining superior management in a very

detailed manner. Rather than presenting these case studies

in detail, observations and results from the application of

the OSE SSA are discussed instead. Here the authors of this

paper refer to recent literature contributing to best practices

in OE and OsE, e.g., Gleich and Sauter [26] and Loch et al.

[78]. Thus, the focus of the case studies is the transfer of

the OsE 1.0 approach and its assessment.

After a piloting test phase with three selected compa-

nies, the OsE SSA was rolled out in the machine and

metalware industries in Austria. At the time of writing this

paper, 24 SMEs (10 equipment manufacturers, 14 batch

manufacturers) from these industries have participated, and

more SMEs will be added in the future. The key findings

arising from the empirical research are summarized as

follows.

7.1 Statistical examination of external assessors

Upon executing the OsE SSA, external evaluators rated the

individual SME’s readiness for applying OsE through con-

tinuous efforts and measures. Figure 6 shows the resulting

classification of participating companies into five groups. In

industrial practice, the majority of equipment manufacturers

still associate the term ‘‘excellence in operations’’ with OE

2.0, which promotes cost minimization. Batch manufactur-

ers prevail in OE 3.0 by focusing on process optimization

activities. Only a few companies already practice or tend to

deal with enablers, results, and their interconnections in

particular, as they strive towards OE 4.0/OsE 1.0.
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It was predominantly observed that there were com-

monly isolated projects and solutions in individual

departments or processes with limited considerations of

other affected areas. Less frequent were integrative and

comprehensive improvement initiatives based on defined

models or frameworks including self-assessment.

7.2 Examination of assessment results

As previously mentioned, declared assessment dimensions

(AD) supported the identification of challenges and

potentials. Therefore, symptoms of weaknesses were traced

back to the end of the chain of causes. Two most common

examples for each assessment dimension are summarized

as follows (Table 3).

7.3 Feedback survey from participating companies

To evaluate how applicable the OsE enabler-based

assessment methodology is, a survey was conducted with

three project team members of each of the 24 SMEs to

collect individual feedback. The main objective was to

compare their initial perception, discussed during the initial

meeting (phase 1, Sect. 6), against the final outcome of the

OsE SSA. The following findings on the OsE SSA’s impact

on assessed organizations were noted:

• Approx. 85 % of respondents acknowledge the trace-

ability of EFQM at the operations level through the

OsE model framework 1.0 and related work definition.

• Approx. 90 % agree that the OsE’s enabler-embedded

approach profoundly affects how results and their

manipulating enablers are reflected. Thus, considera-

tions of the developed assessment dimensions can

advance the transparency of drivers to be optimized.

• Approx. 95 % agree that the OsE SSA provides a

structured process for potentials identification through

its phase model, which assists a systematic quantitative,

as well as qualitative, evaluation.

• Approx. 80 % confirm that the OsE SSA allows, in a

relatively short period of time, the identification of

potentials toward OsE. For 5 % however, the assess-

ment took too much effort, particularly the pre-analysis

for data collection (phase 2 in Sect. 6) which took

between two to four man-days.

After a period of approximately 6–8 months, a second

round of feedback was obtained through conversations with

responsible persons from each company. Major assessment

outcomes, especially the identified potentials and recom-

mended actions, were discussed in retrospect. Companies

also reported their ongoing activities regarding OsE. The

discussions can be summarized as follows.

The introduced approach of OsE initially seemed very

academic. However, the application of the OsE SSA con-

tributed to a comprehensive and uniform understanding of

OsE within the SMEs’ project teams. A company inter-

pretation of OsE was derived from debates with the

external experts about theory, arguments from existing

literature, empirical research, practical understanding, and

industrial applicability.

OsE SSA provides a new impetus to start a company-

wide optimization initiative with a strategic and long-term

perspective. After applying the OsE SSA, the project team

faces the challenge of conveying the initiated mission of

OsE company-wide, which is in effect, a demand for cul-

tural change.

Considering the common developed action plan in phase

6 (Sect. 6), companies face the challenge of its realization,

as, day-to-day business often seems to present a significant

obstacle. Thus, there is the risk that SMEs do not benefit

from ideas generated through the OsE SSA due to insuf-

ficient implementation.

8 Conclusion

The topic of excellence in operations has increasingly

gained researchers’ attention in recent decades, especially

in the applied sciences. Various interpretations have been

summarized to provide a significant insight into the trend

development of excellence approaches across different

research. It is particularly disconcerting that no widely

accepted definition for the term operations excellence

exists. A clearly formulated definition cannot be found in

today’s literature. This paper makes a contribution to the

scientific discourse by providing a working definition for

operations excellence (OsE 1.0) in Sect. 3, followed by the

design of the OsE 1.0 model framework (Fig. 3) and the

identification of enablers and results criteria. The super-

vised OsE SSA, provides a methodology (Sect. 6) for

employing the approach of excellence in SMEs’ operations

through the operationalization of the assessment

dimensions.

Limitations of the OsE SSA methodology include the

fact that currently, information is directly captured only

from the participating SMEs’ management and employees.

Data about external stakeholders such as shareholders,

customers, competitors, investors, and suppliers are indi-

rectly obtained via customer satisfaction surveys, market

analysis, or supplier ratings. Thus, a better balance of

information from internal and external respondents could

improve the value of the OsE SSA.

The application of OsE SSA at SMEs in the machinery

and metalware sector indicates that the majority of them

need to readjust their focus toward systematic self-
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assessment and continuous identification of potentials. The

case studies revealed that while problems can be easily

discovered, their causes could be too diverse and complex

to identify. However, determining the interdependencies

between enablers and results constitutes the critical basis

for successfully deriving company-specific sets of actions.

By applying the OsE 1.0 assessment, companies benefit

from its fundamental basis in the philosophy of EFQM

which enjoys high acceptance and is verified through a

high frequency of industrial application. Conveying the

excellence approach from the business level to the opera-

tions level was the first step of extending its scope of

application. Future research should concentrate on how

excellence assessments could be vertically and horizontally

integrated. Vertical integration should be achieved by

conveying the excellence approach top-down from busi-

ness and operations to personnel and personal excellence.

While horizontal integration can be attained through

sharing the approach with suppliers and customers in order

to extend the assessment objective from separate compa-

nies to production networks. Then, new challenges with

regards to assessment methodologies for data collection

and processing will be discovered and will require

solutions.
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