












                                                      













 ........................................................ 31

 ....... 36

 ........................ 45

 ............................................. 52

 ......................... 55

 ......................... 56

 ................................................................................... 61

 .............................................................................. 61

 .................................................................................. 63

 ................................. 67

 ................................................................................................... 68

 ........................................................ 74

 ...... 75

........................................................................ 78

 



 ........................................................................................ 85

 ......................................................... 86

 ....................................................... 87

 ......................................................... 90

 .............................................................. 91

 ......................... 93

 ......................................................... 93

 ..................... 93

 .............................................................................. 102

 .......................... 103

 ............................................... 112

 ................................................................... 116

 ................................................. 119

 ......................................................................................................... 124

 .................................................................................................. 125

 .............................................................................. 133

 .......................................................................... 141

 ...................................................................... 150

 ................... 158

................................................................................... 163

 ............................................................................. 164



 ................................................................................ 167

 ....................................... 170

 ....................................................... 170

 ....................................................................... 177

 ........................................................................... 179

 .............................. 182

 ........................................ 185

 ...................... 188

 ............ 190

 .............................. 197

 ........................................................................... 198

 ........................................ 199

 .......................................... 208

 .......................................... 210

 .......................... 212

 ........................................................................... 213

 ...................................... 215

 ........................................ 219

 .......... 221

 ................. 224



 ....................... 229

 ............................................... 232

 ..................... 234

 ....... 235

 ....................................................................... 237

................ 239

................ 241

................ 244

 ................................................................................................... 246

 ........................................................................................... 248

 ............................................................................................. 251

 ............................................................................................. 253

 ............................................................................................. 255

 ................. 257

 .................... 259

 ............ 262

 ................................. 263

 ................... 270



 ................................................ 278

 .......... 285

 .......................................................................................... 287

 ..................................................... 289

 ................................................. 295

 ............................................ 299 

 ..................................................... 303

 ........................................................... 306

 ............................................................................................ 307

 ....................................... 309

 ................................................................ 310

 ................................................................... 313

 ................................................................... 314

........................................................................................ 314

 ..................................................................... 315

 ................................................. 315

 .............................................. 319

 ................................................................... 323

 .............................. 324

 ........................................................ 325

 .......................................................................................... 332

 ..................................................... 332



 ................................................. 334

 ............................................ 334

 ..................................................... 337

 ............................................................................. 337

 ........................................................................... 338

 .................................................... 338

 ............. 339

 ............................. 343

 .................................................................... 344

............................................................ 347

 ................................................................ 348

 ...................................................... 351

 ............................................ 352

 .................................................................................................... 356

 ............................................................. 356

 .............................................. 357

 .................................................................................. 358

 ....................................................................................... 365

 ........................... 365

 ........................................................................................... 367

 .................................................................... 368



 ................................................................................... 369

 ................................................................. 370

 ......................................................... 372

 .................................................... 373

 ......................................................................... 378

 ........................................................................... 379

 ....................................................................... 380

 ......................................... 381

 ................................... 382

 ................................... 384

 .......................... 385

 ..................................................................... 386

 ......................................... 386

 ................................... 387

 ................................... 387

 ...................................................................... 388

 ......................................... 389

 ................................... 390

 ................................... 390

 ................................................................... 392

 ......................................... 393

 ................................... 394

 ................................... 395

 .............................. 396

 ................................................... 402



 ............................................................................ 403

 ....................................................................... 404

 .......................................................................... 406

 ...................................................................... 407

.................................................................. 408

 ..................................................................... 409

 ................................................................................. 410

 ..................................................... 419

 ................................................ 419

 ............................................................... 419

.................................... 420

 ....................................................... 420

 .................................................................................... 421

 ...................................... 421

 ........................................................................................... 423

 ............................................ 423

 ................. 424

 .................................... 426

 ................................................................. 426

 .................. 427

 ............ 428

 ........................................................................... 431

 .......................................... 431

 ................ 432

 ................................... 434



 ............................................................... 435

 ................. 436

 ........... 437

 ..................................................... 440

or Equal to 

 ..................................................................................... 442

 ................................................................... 442

 ................................................................... 445

 .......................... 448

 ............... 449 

 ................................................................... 449

 ................................................................... 452

 .......................... 455

 ....................... 455

 ................................................................... 455

 ................................................................... 458

 ....................... 461

 ................................................... 462



 ..................................................... 470

 .......................................................................................................... 473

 ............................... 475

 ............................. 475

 ....................................................................... 480

 ............................................. 483



































                                                      



                                                      



  INTRODUCTION



                                                      

Globalization
Information and 
Communication 

Technologies

•Value chain of goods and 
services depends on 

intellect-based (production) 
factors

•From manufacturing to 
service industry

•International trade
•New customers and markets

• Focus on knowledge 
intensive work/core 
competencies and 

outsourcing of secondary 
tasks (value chain networks)

•Global competition

•Quick and cost-effective 
worldwide exchange of 
information/knowledge
•Fast obsolescence of 

knowledge
•Competition on ‘perfect 

information’

•Price Pressure
•More sophisticated 

market demands
•Shorter Product 

Life Cycles

Knowledge 
Economy/Society

Complex, 
fast 

changing, 
dynamic and 

volatile 
environment

Higher 
necessity of 

strategic 
adaptiveness

and 
innovation

Increased 
relevance of 
intangible, 
knowledge 

based 
intellect
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AIM: 
Examine IC-based sources of                               

German SME’                                       
competitive business performance

to guide improved IC-management and 
lasting success 

Intellect-based attributes/dimensions          
- i.e. IC-driven sources of success –

determine firms’                                         
competitive business performance                       

in today’s environment  

SME prosper because of specific features     
- i.e. strategic sources of success -

which allow them to                                             
succeed over large firms

Contribution of IC to the competitive advantages and 
(financial) success of SME?

Little known!
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  INTRODUCTION

1. 
Theoretical 

Bases
Definition of constructs (2nd order: HC, SC, RC) and dimensions 

(1st order) (Chapter 2.4)

IC (i.e. constructs and dimensions) applied to context of 
German SME Hypotheses (Chapter 4)

Theoretical foundation: grounding theories                              
(Chapter 2.3)

Basic terminology (Chapter 2.2) and                                        
research object (Chapter 3)

SEM-approach selection incl. software solution                         
(Chapter 5.1.4)

Structural Equation Model (SEM)                                                         
(Chapter 5.1)2. 

Statistical 
Method

3.    
Operation-
alization

1st Pretest: expert interviews for content verification/clarification 
and item-construct validation (Chapter 5.2.3)

2nd Pretest – part I: further clarification concerning the indicators 
from practitioners (Chapter 5.2.4)

research- to statistical model (Chapters 5.2.3 – 5.4)

Measurement items of constructs/dimensions in the context of 
German SME (Chapter 5.2.1)

Final operationalization of research model: transformation from 
research- to statistical model (Chapters 5.2.5 – 5.4)

4.                 
Survey 

Conception
2nd Pretest – part II: field test for comprehensibility and 

administration of questionnaire (Chapter 6.3.2)

Data collection with final questionnaire 
(Chapter 6.3.3)

Questionnaire design based on final operationalization of 
research model (Chapter 6.3.1)

Sample description: cooperation with diverse associations,
foundations etc. (Chapter 6.2)

5.                      
Data    

Analysis 

Results of measurement models: formative 2nd order constructs 
(Chapter 7.2.2)

Results of structural models I and II                                                          
(Chapters 7.3.2 and 7.3.3)

Results of measurement models: one-dimensional reflective 
and reflective 1st order constructs (Chapter 7.2.1)

Data cleansing and descriptive statistics (Chapter 7.1)

Results of multi-group SEM                                                          
(Chapter 7.4)

Summary (Chapters 7.5 and 8)
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1800 1850 1900 1950 2000

1st 

Kondratiev
2nd 

Kondratiev
3rd

Kondratiev
4th

Kondratiev
5th

Kondratiev

Steam Engine
Cotton

Railroad
Steel

Electricity
Chemistry

Oli/Gas
Automobile

Information
Knowledge

Agriculture economy 
and/or society

Industrial economy 
and/or society

Knowledge / Intellect-based 
economy and/or society
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Strategic 
Sources of 

Success

Sustainable
Competitive 
Advantages

Sustained 
Performance 
Superiority

Lead to
manifested in/ 
measured via

Lasting Competitive Business Performance

…Going concern
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(Strategic) 
Success 

Potentials

(Sustainable) 
Competitive 
Advantage

External and 
internal 

opportunities 

Preconditions of 
future success

Superior value 
creating position 
which cannot be 

duplicated by 
current (and 
future) rivals

Success potentials 
are a source of 

competitive 
advantage

Competitive 
advantages

are manifested in 
above-average 
financial returns

(Long-term) 
Supernormal  

economic 
success

(Sustained) 
Performance 
Superiority

(Lasting) Competitive Business Performance(Strategic) Source of Success
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Success Potential

External Potential
- Environment -

Internal Potential
- Firm -

Employees’
•Qualification & 

•Motivation 

Labor 
•Market & 

•Legislation

External   
Success 
Factors

Internal    
Success 
Factors

External   
Success 
Factors

Internal 
Success 
Factors

Success Factors
•Concretize success potentials &

•Make them measurable 

Example: internal human capital potential 

System of success factors’ values and structure 
•Intensity 

•Interaction 
•Interdependence 

•Dynamic 

Company
•Reputation & 
•Experience

Market 
•Volume & 
•Growth

Example: extenal market potential 
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Success Factors

Strategic Success 
Factors

Sustainable 
Competitive 
Advantages

Sustained 
Performance 
Superiority

Lasting Competitive Business PerformanceStrategic Source of 
Success

…Going concern
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Initial Situation

Objectives
-Normative
-Strategic

-Operational/ 
Financial

Today’s 
Success

Present

Efficient    
and    

effective 
exploitation       

of sources of 
success by 

managing the 
system of 
strategic 
success 
factors 

(Strategic) Success 
Potential

Future

Market 
Opportunities
Concretized and 

measured via  
(strategic) success 

factors

Preconditions granting 
(sustainable) 
competitive 
advantages

Firm 
Opportunities
Concretized and 

measured via  
(strategic) success 

factors
Revised 

Objectives
-Normative
-Strategic

-Operational/ 
Financial 

Success = 
Accomplishment of 
previously defined 

objectives

•Competitive 
Advantage (strategic) 

• Profitability/  
Liquidity 

(financial/economic)

… Going Concern (normative)

Operation-
alization of 

objectives by 
striving for 
(currently) 
potential            

sources of  
success

(Lasting) Competitive                      
Business Performance

Operation-
alization of    

new     
objectives by 
striving for    

new sources     
of success and 

developing/ 
sustaining   

existing        
ones

(Strategic) Sources 
of Success
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Strategic 
Theory of 
the Firm

Existence of the firm

Boundaries of the firm
Theory 

of the Firm

Traditional Industrial 
Economics

Modern Industrial 
Economics

New Institutional 
Economics

Resource-based 
Theory

Knowledge-based 
Theory

Existence of the firm

Boundaries of the firm

Competitive advantages of the firm

Internal organization of the firm

No theory of
the firm

Past Present

Internal organization of the firm
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Market Structure

- exogenous factors -

• Economic characteristics of 
products (e.g. quality and 
differentiation)

• Amount of sellers and 
buyers, seller concentration, 
distribution of market shares, 
degree of vertical integration

• Production- and cost 
structures (e.g. economies of 
scale or scope)

• Information level and market 
power of buyers, demand 
conditions

• Market entry and exit barriers

Company Conduct

- endogenous factors -

• Price-, quality- and quantity 
restrictions

• Investment behavior

• Marketing expenses

• Research and development 
efforts

• Alliances- and diversification 
strategies

Market Performance

• Profit margin

• Resource and factor 
productivity

• Product variation

• Static market efficiency

• Dynamic market efficiency 
(e.g. product or process 
innovation rate)
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Industry
Structure

How the market is organized 
Examples:

• How many firms?
• Which products are sold?

• Are buyers powerful?
• How much information is available?

How the firms behave  
Examples: 

• At what price do they sell?
• Which quantities do they offer?

• How much do they invest e.g. in R&D,    
marketing etc.?

How the market performs
Examples: 

• Profit margin of all firms
• Productivity of the industry

• Technological advancements in the 
market

Conduct 
of Firms

(Strategy)

Firm and 
Industry 

Performance



                                                      

Existence of the firm

Boundaries of the firm

Competitive advantages of the firm

Internal organization of the firm

Strategic 
Theory of 
the Firm

Traditional Industrial Economics

Not addressed / not explained

Not addressed / not explained

Not addressed / not explained

Not addressed / not explained
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Industry
Structure

Conduct 
of Firms

(Strategy)

Industry
Structure

Conduct 
of Firms

(Strategy)

SPC 
(Bain)

MBV 
(Porter)

Enterprises adjust their strategies 
dependent on                               

success and/or failure

Enterprises shape market structure 
e.g. via 

• product differentiation or innovation
• Cooperation with other firms

New market structure e.g. 
• New offerings

• New competitive intensity
• New market barriers

Firm and 
Industry 

Performance

Firm and 
Industry 

Performance
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Industry
Competitors

Intensity 
of Rivalry

New Entrants

Buyers

Substitutes

Suppliers

Threats of new 
entrants

Bargaining power of 
new buyers

Threats of  
substitution

Bargaining power of 
suppliers

Entry Barriers
Economies of scale
Proprietary product differences
Brand identity
Switching costs
Capital requirements
Access to distribution
Absolute cost advantages

Proprietary learning curve
Access to necessary inputs
Proprietary low cost product design

Government policy
Expected retaliation

Rivalry Determinants
Industry growth
Fixed (or storage) costs/value added
Intermittent overcapacity
Product differences
Brand identity
Switching costs
Concentration and balance
Informational complexity
Diversity of competitors
Corporate stakes
Exit barriers

Determinants of Supplier Power
Differentiation of inputs
Switching costs of suppliers and firms in the industry
Supplier concentration
Importance of volume of supplier
Cost relative to total purchases in the industry
Impact of inputs on cost or differentiation
Threat of forward integration relative to threat of

backward integration by firms in the industry

Determinants of Substitution Threat
Relative price performance of substitutes 
Switching costs 
Buyers propensity to substitute

Determinants of Buyers Power

Bargaining Leverage
Buyer concentration vs. firm concentration      
Buyer volume
Buyer switching costs/firm switching costs      
Buyer information
Ability to backward integrate
Substitute products
Pull-through 

Price Sensitivity
Price/total purchases
Product differentiation
Brand identity
Impact on quality/ performance
Buyer profits
Decision makers incentives



                                                      

1. Cost 
Leadership

2. 
Differentiation

3A.              
Cost Focus

3B. 
Differentiation 

Focus

Broad Target

Narrow Target

Low Cost Differentiation

Competitive 
Scope

Competitive Advantage
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Existence of the firm

Boundaries of the firm

Competitive advantages of the firm

Internal organization of the firm

Strategic 
Theory of 
the Firm

Modern Industrial Economics

Firms are successful if they exploit 
market opportunities and/or leverage 

their position in the market

Not addressed / not explained

Sources of competitive success (low 
costs or differentiation) are not 

sustainable because of the 
MBV’s assumptions

Not addressed / not explained
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Text
Property Rights 

Approach
Principal Agent 

Approach 

Transaction Cost 
Approach
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Specificy

Tr
an

sa
ct

io
n

 C
o

st
s

Market is 
most efficient

Market Hybrid Hierarchie 

Hierarchie  (firm)
is most efficient

Hybrid (contractual rule)
is most efficient

A

B
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Existence of the firm

Boundaries of the firm

Competitive advantages of the firm

Internal organization of the firm

Strategic 
Theory of 
the Firm

Modern Industrial Economics

Principal Agent: Firms can handle 
relationships between actors (well)

TAC: Firms avoid TAC
Property Rights: Firms own and/or control 

assets and particularly property rights

Principal Agent: No difference between 
internal and external actors

TAC: No size constrains since firm can be 
endlessly large 

Property Rights: Incentives for relationship 
specific investments

Not addressed / not explained

TAC: Only advantages but no disadvantages 
of firm internal coordination of economic 

activities 
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Industry
Structure

Conduct 
of Firms

(Strategy)

MBV 
(Porter)

Firm and 
Industry 

Performance

Resources
(tangible and 

intangible 
incl. 

capabilities)

Conduct 
of a Firm
(Strategy)

RBV 
(Penrose ) Firm 

Performance
Business 

Opportunities

Indirect impact of resources on success: 
Resources and capabilities as potentials which can be exploited by strategy relative to business opportunities 

Adjustment of resources based on strategy 
(e.g. fill gaps)

Direct impact of resources on success 
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Heterogeneity

Competitive 
Advantage

Imperfect
Mobility

Ex Post
Limits to

Competition

Ex Ante
Limits to

Competition

Rents sustained

Rents sustained
within the firm

Rents 

Rents not offset
by costs



Existence of the firm

Boundaries of the firm

Competitive advantages of the firm

Internal organization of the firm

Strategic 
Theory of 
the Firm

Resource-based Theory of the Firm

Firms have company-specific               
resource bases (resources and their 
cooperation and coordination) which 

are more effective than markets

Limits to the integration of externals 
result from the specificity of the   

existing resource base                                       
- but external undertakings ignored -

Characteristics of the strategic 
resource base explain        

supernormal performance
- but imprecise definition of criteria and 

combinations -

Historically grown
- otherwise not specially explained -
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Text Learning 
Approach

Dynamic 
Capability 
Approach

Dynamic (Knowledge) Resources 
Approach
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Data

Information

Knowledge

Wisdom

D
e

p
th

o
f

m
e

a
n

in
g

S
o

u
rc

e
 o

f
in

te
rp

re
ta

tio
n

Explicit

Tacit

Low

High
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Individuals’ 
Dynamic 

Knowledge 

People in an 
organization use their 
knowledge to create 
value mainly in two 

directions: internally 
and externally

Internal Structure 

e.g. tangible structures like 
machinery or tools and intangible 

structures such as processes, 
routines, tools, and           

databases

$

Knowledge 
Transfer

External Structure 

e.g. tangible things like 
the firm‘s products and 

intangble structures such 
as stakeholder 
relationships



Sustained 
Competitive 
Advantage

Sustained 
Performance 
Superiority

Lasting Competitive Business PerformanceStrategic Source of Success

Knowledge 
Stocks and 

Flows   

Generation  
and 

application
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Idiosyncratic 
Resources

Idiosyncratic  
Capabilities

Tangible 
Resources

(e.g. Production 
facilities)

Intangible 
Resources
(e.g. Image)

For example 
resource 

cooperation and 
coordination 

source of source of 

Superior value 
creating position 
which cannot be 

duplicated by 
current and 
future rivals

Sustained 
Competitive 
Advantage

manifested 
in

Supernormal 
business 

performance and 
sustainable 
prosperity

Sustained 
Performance 
Superiority

Lasting Competitive Business PerformanceStrategic Source of Success
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Existence of the firm

Boundaries of the firm

Competitive advantages of the firm

Internal organization of the firm

Strategic 
Theory of 
the Firm

Knowledge-based Theory of the Firm

Firms have, develop, integrate and 
utilize (new) company-specific               

knowledge-based intangibles more 
effectively than markets

Boundaries are determined by 
knowledge-based considerations                                     

- external undertakings are especially 
important for innovations -

Characteristics of knowledge-based 
resources explain sustained 
supernormal performance
- more specific than RBV -

Historically grown and with future 
implication to design organization
- e.g. flexible set up, distribution of 
decision making, little bureaucracy, 

importance of relationships etc. -
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Intellectual Capital 
(IC)

Human 
Capital (HC)

Structural 
Capital (SC)

Relationship 
Capital (RC)





 MANAGEMENT AND INTELLECTUAL CAPITAL





 MANAGEMENT AND INTELLECTUAL CAPITAL

                                                      



                                                      



 MANAGEMENT AND INTELLECTUAL CAPITAL

Human Capital 
(HC)

Competencies Attitude
Intellectual 

Agility
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Structural Capital 
(SC)

Organizational 
Capital

Development 
Capital

Technological 
Capital 
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Relationship 
Capital (RC)

Customers Suppliers Alliances
Creditors and 
Shareholders 

Other 
Stakeholders 

Perceptions
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… Perceptions 

Human Capital 
(HC)

Relational Capital

Lasting Competitive 
Business 

Performance

Competencies

Attitude

Intellectual Agility

Structural Capital 
(SC)

Relationship Capital 
(RC)

Technological capital

Customers

Supplier … etc …

Intellectual Capital and 
its Categories

Intellect-based strategic success factors 
– each specified via one or more attributes; and 

measured via indicators

Intellect-based success potentials which       
are substantiated by success factors

Structure of 
HC 

attributes

Structure of 
SC 

attributes

Structure of 
RC 

attributes

Organizational capital

Technological Capital 

Organizational Capital

Development Capital

Intellectual Capital 
Dimensions

(Sustainable) Competitive 
advantages manifested in 

financial figures
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 (SME)

IFM Bonn EC 267 HGB

Micro
 9 Employees 

and
 € 2 m. Turnover p.a. or      

 € 2 m. B/S Total p.a.

Small
 9 Employees 

and
 € 1 m. Turnover p.a.

 49 Employees 
and

 € 10 m. Turnover p.a. or        
 € 10 m. B/S Total p.a.

2 out of 3:
•  50 Employees

•  € 9.68 m. Turnover p.a.
• € 4.84 m. B/S Total p.a.

Medium
 499 Employees 

and
 € 50 m. Turnover p.a.

 249 Employees 
and

 € 50 m. Turnover p.a. or      
 € 43 m. B/S Total p.a.

2 out of 3:
•  250 Employees

•  € 38.5 m. Turnover p.a.
•  € 19.25 m. B/S Total p.a.

Large
> 500 Employees 

and
> € 50 m. Turnover p.a.

> 250 Employees 
and

> € 50 m. Turnover p.a. or        
> € 43 m. B/S Total p.a.

2 out of 3:
• > 250 Employees

• >€ 38.5 m. Turnover p.a.
• > € 19.25 m. B/S Total p.a.
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•
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•

•

•

•

•

•

•



 (SME)

                                                      



                                                      



 (SME)

•
•
•

•
•
•

•
•
•
•



                                                      



 (SME)





                                                      



                                                      



                                                      



                                                      





                                                      



                                                      





                                                      



                                                      





                                                      



                                                      



                                                      



                                                      



                                                      



                                                      



                                                      







                                                      





Human Capital 
(HC) of Ger SME

Employees’ 
Competencies

Employees’ 
Attitude

Employees’ 
Intellectual 

Agility

Leader(ship) 
and manage-
ment ability

- formal education, 
-specific training, 

and 
- experience.

- loyalty,                                        
- fluctuation, 

- physical / health capacity,
- satisfaction, 
- motivation, 

and                              
- commitment.

-innovativeness and 
creativity, 

and
- flexibility, adaptability 

and changeability.

- knowledge and capabilities: 
education, training and experience,
- attitude: motivation, identification 

and loyalty,
- intellectual agility: flexibility, 

adaptability and innovativeness, 
-leadership: ability to administer and 

motivate others, to communicate 
strategy as well as its 

implementation,
and

- visionary: clear picture about the 
future.

H1a H1b H1c H1d

H1



                                                      





                                                      



                                                      



                                                      



                                                      



                                                      



                                                      





                                                      



                                                      



                                                      



                                                      





Structural Capital 
(SC) of Ger SME

Organizational 
Capital

Development 
Capital

Technological 
Capital 

- organizational culture, values and 
attributes,

- communication structure, 
knowledge documentation and 

decision making path,
-organizational structure and 

operational processes, 
and 

- quality.

-product, process and 
structural development, 

and
- intellectual property.

-(information) technological 
infrastructure.

H2a H2b

H2

H2c



4.1.3 German SME’ Relationship Capital, its Dimensions (incl. Attributes) 
and its Direct Impact on Lasting Competitive Business Performance 

                                                      





                                                      



                                                      





                                                      



                                                      







                                                      



                                                      







                                                      



                                                      



                                                      







                                                      





                                                      





-dependence,
- innovation, 
-satisfaction, 

and
- loyalty.

-dependence,
- innovation, 
-satisfaction, 

and
- loyalty.

- management 
effectiveness, 

- risk/dependence,                                         
- equity ratio, 
- satisfaction, 

and                                       
- loyalty.

Relationship Capital 
(RC) of Ger SME

Customer 
relationships

Supplier 
relationships

Creditor and 
shareholder 
relationships

Alliance/ 
cooperation 
relationships

Informal 
network 

relationships

Public 
perceptions

-inter-company 
alliances: projects 
and innovations,                               

- outsourcing 
activities, 

and
- cooperations with  

educational 
institutions: 
projects and 
innovations.

- family, friends, 
and other social/ 

personal contacts: 
psychological 
support and  
active aid. 

- public 
relationships, 
reputation and 

brands: 
marketing 

and                                      
public relations.

H3a H3b H3c H3d

H3

H3e H3f



RC 
of GER

SME

SC 
of GER

SME

Lasting 
Competitive 

Business 
Perfor-
mance

HC 
of GER

SME

Em-
ployees 
compe-
tencies

Em-
ployees
attitude 

Leader 
(ship) & 
mana-

gement 
ability

H1

H2

H3

H1a

H1c

H1b

H1d

H2a

H2c

H2bH3a

H3c

H3b

H3d

H3e

H3f

Organi-
zational 
capital

Develop-
ment 

capital

Techno-
logical 
capital

Em-
ployees 

intellectual 
agility 

Supplier 
relationships

Customer 
relationships

Alliance/
Cooperation 

relation-
shipsInformal 

network 
relationships

Creditors & 
Share-
holder 

relationships

Public 
perceptions
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Capital

Structural
Capital 
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Business 
Performance







                                                      













Human 
Capital

Structural
Capital 

Relation-
ship

Capital

Lasting 
Competitive 

Business 
Performance

H5

H4a

H4b

H4a

H4b



HC 
of GER
SME

SC 
of GER
SME

RC 
of GER
SME

Em-
ployees 
intellec-

tual 
agility 

Em-
ployees
attitude 

Leader 
(ship) & 
mana-

gement 
ability

Em-
ployees 
compe-
tencies

H5

H4a

H4b

H4a

H4b

Organi-
zational 
capital

Develop-
ment 

capital

Techno-
logical 
capital

Supplier 
relationships

Customer 
relationships

Alliance/
Cooperation 

relation-
ships

Informal 
network 

relationships

Creditor & 
share-
holder 

relationships

Public 
perceptions

Lasting 
Competitive 

Business 
Perfor-
mance



                                                      





                                                      







                                                      



                                                      





The age/company generation of German SME influences 
the extent of their IC and its impact on lasting competitive 

business performance

HC & its impact 
on performance                    
differs among 
German SME’ 
age segments

H6a H6b

H6

H6c

SC & its impact 
on performance                     
differs among 
German SME’ 
age segments

RC & its impact 
on performance                     
differs among 
German SME’ 
age segments
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3

x1

x2

x3

11

21

31

11

21

1

2

11

21

31

41

51

61

y1

y2

y3

y1

y2

y3

1

3

2

4

6

5

Measurement model 
of latent exogenous 

variable Measurement models 
of latent endogenous 

variablesStructural Model



1

2

3

1

2

1

2

11

21

12

22

23

Exogenous variable Endogenous variable



                                                      

21 3

x1 x2 x3 x1 x2 x3

Reflective Measurement Model Formative Measurement Model

11 21 31

1 1

Factor-
loadings

Structural Parameters/
Regression-weights11 21 31



                                                      



                                                      







Reflective Formative

Direction of causality From latent construct to indicator
From indicator to latent 
construct

Are the indicators a) defining 
characteristics or b) 
manifestations of the latent 
construct?

Indicators are manifestations of 
the latent construct

Indicators are defining 
characteristics of the latent 
construct

Would changes in the 
indicators lead to changes in 
the latent construct?

Changes in the indicators should 
not cause changes in the latent 
construct

Changes in the indicators 
should cause changes in the 
latent construct

Would changes in the latent 
construct cause changes in 
the indicators?

Changes in the latent construct 
cause changes in the indicators

Changes in the latent construct 
do not cause changes in the 
indicators

Interchangeability of the 
indicators

Indicators should be 
interchangable

Indicators do not need to be 
interchangable

Should the indicators have the 
same or similar content?

Indicators should have the same 
or similar content

Indicators do not need to have 
the same or similar content

Do the indicators share a 
common theme?

Indicators should share a 
common theme

Indicators do not need to share 
a common theme

Would dropping one of the 
indicators alter the conceptual 
domain of the latent 
construct?

Dropping an indicator should not 
alter the conceptual domain 
(meaning) of the latent construct

Dropping an indicator may alter 
the conceptual domain 
(meaning) of the latent 
construct

Covariation among the 
indicators

Indicators are expected to covary 
with each other (i.e. to correlate)

It is not necessary for 
indicators to covary with each 
other (i.e. to correlate)

Should a change in one of the 
indicators be associated with 
changes in the other 
indicators?

Yes Not necessarily

Nomological net of the 
indicators

Nomological net for the 
indicators should not differ

Nomological net for the 
indicators may differ

Are the indicators expected to 
have the same antecedents 
and consequences?

Indicators are required to have 
the same antecedents and 
consequences

Indicators are not required to 
have the same antecedents 
and consequences

Measurement error
Measurement errors are taken 
into account at the indicator level

Measurement errors are taken 
into account at the latent 
construct level



                                                      



Theoretical, latent construct Theoretical, latent construct

Multidimensional construct

Unidimensional construct Dimension 1 Dimension 3Dimension 2

Conceptual Differentiation

Observable 
Level

First-order 
Constructs

Second-order 
Constructs

Conceptual 
Level
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Reflective

Formative
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Second-order Constructs

Operationalization
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First-order 
Constructs

Type I

Type III

Type II

Type IV

Possible Combinations in
Second-order Models

2

1

3

x1

x2

x3

1
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4
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x4

x5

x6

1st order 
construct 
(dimension)

2nd  order 
construct

Indicators
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Criterion

(Research) Objective

SEM Approach

(Distributional) Assumption                 

Minimum sample size

Measurement model

Model complexity

Parameter estimates

CBSEM PLS

Prediction-orientated

Variance-based -
partial estimation

Nonparametric/no 
distributional assumptions

20 - 100

Reflective and formative

High complexity

Consistent at large

Parameter/theory-orientated

Covariance-based -
simultaneous estimation

Parametric/normal 
distribution assumptions

200 - 800

Typically only reflective 
(except MIMIC)

Low complexity

Consistent
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Literature Review: Objective Indicators from previous IC-studies, 
IC-reporting, German SME success factor research and literature on 
German start-ups assigned to each attribute discussed in chapter 4.1

Selection of Indicators: Based on logical reasoning and 
German SME-expertise – minimum 2 items per dimension 

Pretest – Phase 1: Item-sort task
with SME-experts and additional 
items from qualitative interviews

Pretest – Phase 2: 
Qualitative Interviews with 

German SME

Final List of 
Items

Special 
focus on 
doubtful 

items





                                                      



HC 
dimension

Dimensions’ 
theoretical 
contents -
attributes

Indicators – objective measures 
Sources - adopted and

adjusted to the German SME 
context

Employees’ 
competencies

Formal education • No. of employees with academic degrees (e.g. Bachelor, 
Master, Diploma, PhD)*

• No. of employees with advanced professional qualifications 
(e.g. business administrator/bachelor professional, business  
manager, master craftsman)*

• No. of employees currently in apprenticeship*

• MERITUM 2001: 19; AKIW 2003: 1237; 
Ordonez Pablos 2003: 73; Wang, Chang 
2005: 229; Thorleifsdottir, Claessen
2006: 58; BMWi 2008: 30; InCaS 2008: 
38; Liu, Tseng, Yen 2009: 268; BMWi
2013: 28.

• NEW – inspired by BMWi 2008: 30; 
InCaS 2008: 38; BMWi 2013: 28.

• AKIW 2003: 1237; Geighardt 2005: 12; 

BMWi 2008: 30; InCaS 2008: 38; BMWi
2013: 28.

Specific training • € invested in advanced education/training of employees**
• % of training conducted in-house/on-the-job training – as 
opposed to external advanced education

• MERITUM 2001: 19; AKIW 2003: 1237; 
Danish Ministry of Science, Technology 
and Innovation 2003: 68; Ordonez 
Pablos 2003: 74; AKIW 2005: 91; SKE 
2005: 34; Arbeitskreis Wissensbilanz
2006: 36; RICARDIS 2006: 89; 

Thorleifsdottir, Claessen 2006: 58; 
St-Pierre, Audet 2011: 212.

• NEW – inspired by Simon 1996: 174; 
Pawlowsky et al. 2006: 10 et seq.; 
RICARDIS 2006: 41.

Experience • Average no. of years in business – i.e. work experience - of 
leading personnel (i.e. employees with direction/leadership   
responsibilities but not top management)

• % of employees with experience in more than one 
area/interdisciplinary (e.g. tiling and sanitary, or 
engineering and IT)

• NEW – inspired by Thorleifsdottir, 
Claessen 2006: 58; Liu, Tseng, Yen 
2009: 268.

• Geighardt 2005: 12.

Employees’ 
attitude

Loyalty • Average no. of years in the company of all employees (i.e. 
seniority)

• AKIW 2003: 1237; Danish Ministry of 
Science, Technology and Innovation 
2003: 68; Ordonez Pablos 2003: 73; 
AKIW 2005: 90; Wang, Chang 2005: 
229; Arbeitskreis Wissensbilanz 2006: 
36; Thorleifsdottir, Claessen 2006: 58; 
BMWi 2008: 30, BMWi 2013: 28.

Fluctuation • No. of employees who left the firm* • AKIW 2003: 1237; Danish Ministry of 
Science, Technology and Innovation 
2003: 68; METI 2005: 15; AKIW 2005: 
91; Arbeitskreis Wissensbilanz 2006: 36; 
RICARDIS 2006: 89; Thorleifsdottir, 
Claessen 2006: 16 & 58.

Physical / health 
capacity

• Average no. of sick days per employee • Ordonez Pablos 2003: 74; Arbeitskreis 
Wissensbilanz 2006: 36; Thorleifsdottir, 
Claessen 2006: 61; BMWi 2008: 30.

Satisfaction Assumed to be measured via the following two indicators, too

Motivation • Estimate: No. of employees who are highly motivated* • NEW – inspired i.a. by Simon 1996: 165 
et seq. & 223; Geighardt 2005: 30; 
BMWi 2008: 24.

Commitment • No. of employees who applied via unsolicited application 
(as opposed to posted/advertised positions)*

• Thorleifsdottir, Claessen 2006: 76.



                                                      

HC 
dimension

Dimensions’ 
theoretical 
contents -
attributes

Indicators – objective measures 
Sources - adopted and

adjusted to the German SME 
context

Employees’ 
intellectual 
agility

Innovativeness and 
creativity

• No. of improvement/innovation suggestions made by 
employees*

• CEN (European Committee for 
Standardization) 2004: 18; Simon 2007: 
321 et seq.; BMWi 2008: 32; BMWi
2013: 29.

Flexibility, 
adaptability and 
changeability

• No. of employees who personally develop themselves after 
staff progress/performance review*

• No. of employees who work on flexible work agreements   
(e.g. flexible working time account, home office option etc.)*

• NEW – inspired i.a. by Danish Ministry 
of Science, Technology and Innovation 
2003: 68; Arbeitskreis Wissensbilanz
2006: 36; BMWi 2008: 31.

• Danish Ministry of Science, Technology 
and Innovation 2003: 68; Geighardt
2005: 12.

Leader(ship) 
and 
management 
ability

Knowledge and 
capabilities: 
education, training 
and experience

• No. of entrepreneurs/managers with academic degrees 
(e.g. Bachelor, Master, Diploma, PhD)***

• No. of entrepreneurs/managers with dual qualifications (i.e. 
technical and business)***

• € invested in advanced education/training of 
entrepreneurs/managers**

• Average no. of years in leading position (of 
entrepreneurs/managers)

• Hayton 2005: 143; Benzing, Chu, Kara 
2009: 67; St-Pierre, Audet 2011: 212.

• Hayton 2005: 143 and inspired by 
Simon 2007: 331.

• SKE 2005: 34; Arbeitskreis
Wissensbilanz 2006: 36.

• Hayton 2005: 143; Hermans, Kauranen
2005: 174 et seq.

Attitude: motivation, 
identification and 
loyalty

Assumed to be intrinsic – otherwise the leaders would not 
have founded / work for the business 

Intellectual agility: 
flexibility, 

adaptability and 
innovativeness

• No. of improvement/innovation suggestions made by 
entrepreneurs/managers***

• NEW – inspired i.a. by Simon 2007: 213; 
Witte 2011: 53.

Leadership: ability to 
administer and 
motivate others, to 
communicate 
strategy as well as 
its implementation.

• No. of employees who regard their entrepreneurs/managers 
as role models (i.e. someone to follow, someone who   
motivates, someone who exemplifies actions etc.)*

• NEW – inspired i.a. by Simon 1996: 179 
et seqq.; Geighardt 2005: 12; Simon, 
Huber 2006: 70; Tinner 2007: 194.

Visionary: clear 
picture about the 
future

• Self-assessment: % to which the entrepreneurs/managers 
are visionary

• NEW – inspired i.a. by Gruber 2000: 
263; Stahl 2003: 17 et seq.; Becker, 
Staffel, Ulrich 2008: 36.
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SC 
dimension

Dimensions’ 
theoretical 
contents 

- attributes

Indicators – objective measures 
Sources – adopted and adjusted to the 

German SME context

Organizational 
capital

Organizational 
culture, values 
and attitudes

• € invested in company events/firm activities 
(e.g. company excursion, barbecue, 
Christmas party etc.)**

• NEW – inspired by Thorleifsdottir, Claessen 2006: 58.

Communication 
structure, 
knowledge 
documentation 
and decision 
making path

• No. of top management meetings per month
• No. of cross-departmental (reconciliation) 
meetings per month

• Average no. of department-internal meetings 
per month

• % of decisions which are substantially based 

on team inputs/made by teams (i.e. mutual 
decision-making culture)

• Arbeitskreis Wissensbilanz 2006: 36; BMWi 2008: 31; 
BMWi 2013: 29.

• Arbeitskreis Wissensbilanz 2006: 36; BMWi 2008: 31; 
InCaS 2008: 38; BMWi 2013: 29.

• Arbeitskreis Wissensbilanz 2006: 36.
• NEW – inspired i.a. by Simon 1996: 169 & 171; 

Pawlowsky et al. 2006: 5.

Organizational 
structure & 

operational 
processes 

• € invested to set up workplace for 
demographic changes (e.g. ergometric

workstations, integration of older employees, 
child care support, company sports etc.)**

• No. of cross-departmental projects
• % of processes which are formalized (e.g. 
via manuals, form sheds etc.)

• NEW – inspired i.a. by Frai, Thiehoff 2007: 38; Kay, 
Kranzusch, Suprinovic 2008: 108 et seq.

• MERITUM 2001: 19; Danish Ministry of Science, 
Technology and Innovation 2003: 69; Arbeitskreis
Wissensbilanz 2006: 36; BMWi 2008: 31; InCaS 2008: 
38; BMWi 2013: 29.

• MERITUM 2001: 19; Danish Ministry of Science, 
Technology and Innovation 2003: 70 et seq.

Quality • € invested in quality management (incl.
accreditations such as ISO certificates)**

• Warranty expenses/costs in €**

• Danish Ministry of Science, Technology and Innovation 
2003: 70.

• AKIW 2003: 1238; AKIW 2005: 95.

Development 
capital

Product, process 
and structural 

development

• Product development = R&D intensity = 
€ invested in R&D**

• Process (organization) development = 
€ invested in process improvements**

• Structural development = € invested in new 
organizational structures (e.g. process

restructuring, organizational adaptations, 
cost center modifications etc.)**

• Innovation output (and rate) = turnover from 
innovations (which have been developed in 
the previous three years)**

• Duration (in month) between innovation-
cycles (e.g. new product programs)

• Daschmann 1993: 167; Bamberger 1994: 406; 
MERITUM 2001: 19; AKIW 2003: 1237; Danish Ministry 

of Science, Technology and Innovation 2003: 72; METI 
2005: 15; Wang, Chang 2005: 229; RICARDIS 2006: 
89; Thorleifsdottir, Claessen 2006: 59; Simon 2007: 195 
et seq.; Liu, Tseng, Yen 2009: 268; Cheng et al. 2010: 

442.
• Ordonez Pablos 2003: 76; SKE 2005: 34.
• NEW  - inspired by Simon 1996: 98 et seqq.
• Daschmann 1993: 167; AKIW 2003: 1237; AKIW 2005: 

88 & 90; Arbeitskreis Wissensbilanz 2006: 22 & 36; 
RICARDIS 2006: 89; Thorleifsdottir, Claessen 2006: 55 
& 59; BMWi 2008: 31; Dömötör 2011: 85; Witte 2011: 53 
& 70 et seq.; Maaß, Führmann 2012: 63 et seq.; BMWi
2013: 29.

• NEW – inspired i.a. Simon 1996: 116; CEN (European 

Committee for Standardization) 2004: 18.
IP • No. of patents

• % of innovations converted into patents
• AKIW 2003: 1237; Danish Ministry of Science, 

Technology and Innovation 2003: 41; CEN (European 
Committee for Standardization) 2004: 18; AKIW 2005: 
89; SKE 2005: 34; Arbeitskreis Wissensbilanz 2006: 36; 
RICARDIS 2006: 89; Simon 2007: 196 et seqq.; Wu, 
Chou 2007: 53; BMWi 2008: 31; Dömötör 2011: 85; St-

Pierre, Audet 2011: 213; Witte 2011: 71; BMWi 2013: 
29.

• NEW – inspired i.a. by Simon 1996: 116; MERITUM 

2001: 19; Danish Ministry of Science, Technology and 
Innovation 2003: 72; Thorleifsdottir, Claessen 2006: 59 
& 64; Maaß, Führmann 2012: 63.

Technological 
capital

(Information) 
technological 

infrastructure

• € invested in IT (i.e. hardware, software and 
support)**

• € invested in ICT (e.g. mobile phones, 
telephone conference equipment etc.)**

• € invested to maintain/guarantee state-of-
the-art technological level of machinery as 

well as process engineering**

• Ordonez Pablos 2003: 76; Arbeitskreis Wissensbilanz
2006: 36; Thorleifsdottir, Claessen 2006: 61; BMWi

2008: 31, BMWi 2013: 29.
• SKE 2005: 34.
• NEW – inspired i.a. by Ordonez Pablos 2003: 76; Martin 

Castro et al. 2011: 656.
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RC 
dimension

Dimensions’ 
theoretical 
contents -
attributes

Indicators – objective measures
Sources - adopted and adjusted to the 

German SME context

Customer 
relationships

Dependence • Turnover generated with top 5 customers** • Danish Ministry of Science, Technology and 
Innovation 2003: 72; SKE 2005: 34; Wang, Chang 
2005: 230; BMWi 2008: 32; St-Pierre, Audet 2011: 
212; Bischof 2012: 17; BMWi 2013: 30.

Innovation • % of innovations developed with 
customers/customer involvement

• Thorleifsdottir, Claessen 2006: 28 & 60.

Satisfaction • Estimate: how satisfied are your customers on 
a scale from 0 (not at all) to 5 (fully)

• % of customers‘ complaints (out of all 
delivered products/services)

• Estimate: % of customers who would 
recommend the company to others

• Number of personal visits to customers‘ side 
(per month)

• NEW – inspired i.a. by AKIW 2003: 1238; Danish 
Ministry of Science, Technology and Innovation 2003: 
72; Ordonez Pablos 2003: 75; Arbeitskreis
Wissensbilanz 2006: 36; BMWi 2008: 32.

• Danish Ministry of Science, Technology and 
Innovation 2003: 70; Arbeitskreis Wissensbilanz
2006: 36; BMWi 2008: 32; InCaS 2008: 38; BMWi
2013: 30.

• Danish Ministry of Science, Technology and 

Innovation 2003: 72; Ordonez Pablos 2003: 75; 
Thorleifsdottir, Claessen 2006: 60; Bischof 2012: 17.

• Simon 1996: 90; Simon 2006: 54; Simon 2007: 172.
Loyalty • Average duration of relationship with top 5 

customers
• Danish Ministry of Science, Technology and 

Innovation 2003: 72; Ordonez Pablos 2003: 75; 
Thorleifsdottir, Claessen 2006: 28; Bischof 2012: 17.

Supplier 
relationships

Dependence • % of value of goods/raw materials/services 
procured from top 5 suppliers (in relation to 

total value of goods/raw materials)

• St-Pierre, Audet 2011: 212; Bischof 2012: 17.

Innovation • % of innovations developed with suppliers • NEW – inspired by Arnold 2006: 128; Mertins, Kohl, 
Krebs 2008: 51; Maaß, Führmann 2012: 15.

Satisfaction • Estimate: how satisfied are you with your 
suppliers on a scale from 0 (not at all) to 5 

(fully)
• % of received goods/raw materials/services 

which led to complaints (out of all received 
goods/raw materials/services)

• Estimate: % of suppliers who you would 
recommend to others

• All three indicators are NEW – inspired by BMWi
2008: 32; Bischof 2012: 17; BMWi 2013: 30.

Loyalty • Average duration of relationship with top 5 
suppliers

• AKIW 2003: 1237; Bischof 2012: 17.



                                                      

RC 
dimension

Dimensions’ 
theoretical 
contents -
attributes

Indicators – objective measures
Sources - adopted and adjusted to the 

German SME context

Creditor and 
shareholder 
relationships

Management 
effectiveness

• % of ownership held by the key/major 
shareholder

• NEW – inspired i.a. Börner 2006: 298 et seqq.; Simon 
2007: 259 et seq.

Risk/dependence • % of credits granted by one/the key bank • NEW – inspired i.a. by Börner 2006: 301 et seqq. & 
307; Reinemann 2011: 131.

Equity ratio • Equity / total capital • NEW – inspired i.a. by Reinemann 2011: 130 et seq.; 
Investitionsbank Berlin, Creditreform Berlin Wolfram 
KG 2012: 22.

Satisfaction • Estimate: how satisfied are you with your 
key/major bank on a scale from 0 (not at all) to 
5 (fully)

• NEW  - inspired by Alwert 2005: 150.

Loyalty • Average duration of relationship with 
key/major bank

• NEW – inspired i.a. by Börner 2006: 302 & 307; 
Reinemann 2011: 131.

Alliance // 
cooperation 
relationships

Inter-company 
alliances: projects 

and innovations

• % of projects conduced in joint ventures –
e.g. with other firms

• % of innovations generated in joint ventures –
e.g. with other firms

• Both NEW – inspired i.a. by Rautenstrauch, 
Generotzky, Bigalke 2003: 69 et seq. cited by Knop

2009: 38; Knop 2009: 40 et seq. & 193; Alwert 2005: 
73; Pfohl 2006: 270 et seq.; Kropfberger 2009: V.

Outsourcing 
activities

• % of value added based on outsourcing 
activities

• NEW  - inspired by Simon 2006: 57; Simon, Huber 
2006: 68; Adenäuer 2007: 27, 37 & 41 et seq.; Simon 

2007: 256 & 273.
Cooperations with 
research and/or 

educational 
institutions: 
projects and 
innovations

• % of projects conducted with universities, 
business schools, scientists and other 

educational institutions
• % of innovations generated with universities, 

business schools, scientists and other 
educational institutions

• NEW – inspired i.a. by Danish Ministry of Science, 
Technology and Innovation 2003: 41, 69 & 72; SKE 

2005: 34; RICARDIS 2006: 89.
• NEW – inspired by Hermans, Kauranen 2005: 176.

Informal 
network
relationships

Family and friends 
and other social/ 

personal contacts: 
psychological 
support and  
active aid 

• % of turnover generated via the help of „gate 
keepers“ known from social networks

• No. of family members/friends who support 
the business via active help*

• % of innovations initiated via family/friends

• All three NEW – inspired by Baldegger, Julien 2011: 
127, 139 & 170; Hormiga, Batista-Canino, Sanchez-

Medina 2011b: 79 et seq.

Public 
perceptions

Public 
relationships, 

reputation and 
brands: marketing 
and public 
relations

• € invested in marketing**
• € invested in public relations work (e.g. local 

sponsoring)**
• No. of press quotations about the enterprise 

or being mentioned in the media

• MERITUM 2001: 19; SKE 2005: 34; Wang, Chang 
2005: 230; RICARDIS 2006: 89; Thorleifsdottir, 

Claessen 2006: 60; BMWi 2008: 33; BMWi 2013: 30.
• NEW – inspired by SKE 2005: 34; BMWi 2008: 33; 

BMWi 2013: 30.
• RICARDIS 2006: 89; Thorleifsdottir, Claessen 2006: 

60; BMWi 2008: 33; BMWi 2013: 30.
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Performance Indicators– objective measures
Sources - adopted and adjusted to the 

German SME context

Profit
(3 SME out of total 6)

Profit after tax
Bontis 1998: 75; Bontis, Keow, Richardson 2000: 91; Bosma et 
al. 2004: 227 & 231; Cohen, Kaimenakis 2007: 246 & 255; 
Makki, Lodhi 2008: 86; F-Jardon, Martos 2009: 610.

Turnover growth
(2 SME out of total 8)

(Current year’s turnovers / last year’s 
turnovers) - 1 x 100%

Bontis 1998: 75; Bontis, Keow, Richardson 2000: 91; Chen, 
Cheng, Hwang 2005: 164; Tovstiga, Tulugurova 2007: 700; 

Diez et al. 2010: 358 et seq.; Clarke, Seng, Whiting 2011: 514; 
Maditinos et al. 2011: 140; St-Pierre, Audet 2011: 212.

Return on sales
(0 SME out of 4)

Pre-tax profit / turnover
Bontis 1998: 75; Bontis, Keow, Richardson 2000: 91; Wang, 
Chang 2005: 229; Zeghal, Maaloul 2010: 47.

Returns on assets 
(1 SME out of total10)

Pre-tax profit / average total assets

Bontis 1998: 75; Bontis, Keow, Richardson 2000: 91; Firer, 
Williams 2003: 351 et seq.; Chen, Cheng, Hwang 2005: 164; 
Wang, Chang 2005: 229; Zeghal, Maaloul 2010: 47; Chu, 
Chan, Wu 2011: 256 et seqq., Clarke, Seng, Whiting 2011: 
514; Maditinos et al. 2011: 140; St-Pierre, Audet 2011: 212.

Returns on equity
(0 SME out of total 6)

Pre-tax profit / average total equity
Chen, Cheng, Hwang 2005: 164; Wang, Chang 2005: 229; 
Tan, Plowman, Hancock 2007: 81; Chu, Chan, Wu 2011: 256 
et seqq.; Clarke, Seng, Whiting 2011: 514; Maditinos et al. 
2011: 140.

Overall competitive 
business performance
(2 SME out of total 4)

Company’s overall financial performance 
compared to competitors

NEW – inspired i.a. by Bontis 1998: 75; Bontis, Keow, 
Richardson 2000: 91; Tovstiga, Tulugurova 2007: 700; F-
Jardon, Martos 2009: 610. 



GER SME‘ 
Lasting 

Competitive
Business 

Performance

Profit

Returns on equity

Returns on assets 

Turnover growth

Return on sales

Manifests of 
performance, 

interchangible, relate 
to common theme

etc.

Overall competitive business performance 





Executive board of the Oskar-Patzelt Stifung, 
a NPO which aims to nominate successful 
German SME for their outstanding 
performance. 

Author of the hidden champions books which 
focus on German SME’ success strategies; 
Chairman and founder of the consulting firm 
Simon-Kucher & Partners. 

President of Bundesverband Liberaler
Mittelstand, an association of liberally 
orientated SME; CEO of Friseur Masson AG.

President of Verband Deutscher 
Unternehmerinnen (VDU), an association of 
female entrepreneurs (predominantly SME); 
CEO of HTG Wirtschaftsprüfung GmbH and
HTG Rechtsanwaltsgesellschaft mbH.

Author of a dissertation and various other 
publications on German SME; Senior Project 
Manager at Horváth & Partners Management 
Consultants.

1. Dr. Helfried Schmidt

2. Prof. Dr. Dr. h.c. mult. 
Hermann Simon

3. Thomas L. Kemmerich

4. Stephanie Bschorr

5. Dr. Daniel Kathan

Expert‘s Name Expert‘s Position/Expertise 
Background

08/13/2013
1h 45min

09/16/2013
1h 15min

09/19/2013
1h 30min

09/21/2013
1h 45min

10/01/2013
1h 45min

Date and
Duration

Lecturer of various university courses 
focusing on statistic and empirical research at 
the FOM university of applied science, 
Siegen, Germany. Expert on SEM - PLS. 

Academic leader / head of the department of 
statistic and empirical research, FOM 
university of applied science, Essen, 
Germany. 

Deputy head of the department of statistic 
and empirical research, FOM university of 
applied science, Germany. Expert on SEM -
CBSEM. 

1. Prof. Dr. Julia Naskrent

2. Prof. Dr. Bianca Krol

3. Prof. Dr. Oliver Gansser

Expert‘s Name Expert‘s Position/Expertise 
Background

09/12/2013
1h 45min

09/18/2013
2h 25min

09/18/2013
1h 05min

Date and
Duration







                                                      



                                                      



                                                      





                                                      



Heading/
category

Similarities Differences
Conclusion - modifications to 

model/items
Operationalization of 
HC in the context of 
German SME

All agree that the model is 
comprehensive.

The importance of 
"leader(ship) and 
management abilities” is 

highlighted three out of five 
times.

Suggested for integration:
- ability to communicate,
- ability to learn,
- competencies beyond education and 
experience,
- willingness to take risk (entrepreneur).

Model accepted. 

Communication ability – included in 
"employees' competencies" and 
"leader(ship) and management ability”.

Operationalization of 
SC in the context of 
German SME

All agree that the model is 
comprehensive.

The importance of software (solutions) is 
highlighted once. 

Suggested for integration:
written documentation, 
resistance of culture during crisis and 

impact of family on culture,
fourth dimension: "communication“, 
- legal structure of firm.

Model accepted.

Written documentation and software as 
well as culture-issues during crisis  
included in “organizational capital”. 

Quality as a separate 
dimension of SC

3 x not separate 2 x separate Quality as an attribute of the dimension 
“organizational capital“.

Operationalization of 
RC in the context of 
German SME

All agree that the model is 
comprehensive.

The importance of alliances 
is highlighted three out of five 
times - especially to hire new 

staff.

Suggested for integration:
- informally orientated indicators in the 
first four dimensions, 
- informal networking beyond family and 
friends, 
- Brands – under public perception 

Model accepted. 

Indicators measuring informal 
relationships – included in the first four 
dimensions.

Employee-acquisition-indicator –
included in alliances.

Factors beyond family and friends –
included in informal networks.

Specification between 
2nd order constructs 
and dimensions

Formative – Agreed

-

Formative

Specification between 
dimensions and 
indicators

Reflective - Agreed

-

Reflective

Relationship between 
SC and RC 3 x RC --> SC 2 x SC --> RC

RC --> SC is expected to be more 
important



                                                      



                                                      



                                                      



                                                      



                                                      



                                                      



                                                      

Pretest – Phase 1: 
Experts

22
Human 
Capital

(HC)

• Deleted: 2
• Doubtful: 6
• Transferred to other construct: 3
• Transferred from other construct: 6 
• New (Qualitative interview): 2

25

20

• Deleted: 5
• Doubtful: 4
• Transferred to other construct: 6
• Transferred from other construct: 1 
• New (Qualitative interview): 6

16
Structural

Capital
(SC)

29

• Deleted: 2
• Doubtful: 5 + 1
• Transferred to other construct: 0
• Transferred from other construct: 2 
• New (Qualitative interview): 6

35
Relationship

Capital
(RC)

6

• Deleted: 0
• Doubtful: 0
• Transferred to other construct: 0
• Transferred from other construct: 0
• New (Qualitative interview): 0

6Performance

Initially*: After*:

* Plus 3 questions to directly measure the higher-order constructs HC, SC, and RC



                                                      



                                                      

DISCHER Technik GmbH; CEOs and founders

MARBURGER TAPETENFABRIK, J. B. Schaefer GmbH & 
Co. KG; CEO

Aschenbrenner Werkzeug- und Maschinenbau GmbH; CEO

FormyconAG; Chairman of supervisory board

Autohaus Nord Hermann Schwarz GmbH; CEO

Elektrotechnik Palme; CEO

iloxx AG; Marketing Manager

Peter Backwaren OHG; CEO

Conpanion GmbH & Co. KG; Senior Partner and CEO

Elektro-Schneider GmbH; CEO

Wellpott Landtechnik GmbH; CEO

medico-tec GmbH; CEO and founder

HENKA Werkzeuge + Werkzeugmaschinen GmbH; CEO

Hausverwaltung Beckschewe OHG; CEO and founder

Ludwigs Bar & Cafe; CEO and founder

yd. yourdelivery GmbH (Lieferando); CEO and founder

1. Rosemarie, Josef and Olaf Discher

2. Ullrich Eitel

3. Markus Lauer

4. Dr. Olfa Stiller

5. Manfred Schwarz

6. Hannelore Wachtel

7. Florian Holzapfel

8. Bernd Peter

9. Dirk Stein

10. Hans-Jürgen Schneider

11. Ulrich Beckschewe

12. Torsten Bernasco Lisboa

13. Dr. Bernd Hentschel

14. Vera Beckschewe

15. David Hasenauer

16. Jörg Gerbig

Interviewee‘s Name Company and Position

10/04/2013
2h

10/07/2013
1h 45min

10/07/2013
2h 05min

10/07/2013
1h 30min

10/08/2013
1h 25min

10/08/2013
1h 55min

10/09/2013
2h 15min

10/10/2013
1h 30min

10/12/2013
1h 55min

10/13/2013
2h 30min

10/13/2013
1h 20min

10/13/2013
1h 15min

10/14/2013
1h 40min

10/14/2013
1h 15min

10/23/2013
1h 35min

10/23/2013
2h

Date & Duration





                                                      



                                                      



                                                      



                                                      



                                                      



After Pretest 
– Phase 1: 
Experts

Pretest – Phase 2:
German SME

22
Human 
Capital

(HC)

• Deleted (1/3 majority 6): 5
• Modified: 8
• New: 2

22

20
• Deleted (1/3 majority 6): 3
• Modified: 10
• New: 1 (but only for interpretation)

13
Structural

Capital
(SC)

29
• Deleted (1/3 majority 6): 7
• Modified: 13
• New: 2 (but only for interpretation)

28
Relationship

Capital
(RC)

6
• Deleted (1/3 majority 6): 0
• Modified: 5
• New: 0

6Performance

Finally*:Initially:

*Plus 3 questions to directly measure the higher-order constructs  HC, SC, and RC

Plus 3 additional questions for contents (1 x SC; 2 x RC)

25

16

35

6
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Manifests of 
organizational 

capital, 
interchangible  

etc.

Manifests of 
development 

capital, 
interchangible

etc.

Manifests of 
technological 

capital, 
interchangible  

etc.

Organizational 
capital

Development 
capital

Technological 
capital



RC 
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SME

Estimate: how satisfied are your customers with our firm on a scale from 0 (not at all) 
to 5 (fully)

Estimate: % of customers who would recommend the company to others

% of orders/services/projects, which lead to complaints (complaint rate)

Turnover generated with top 5 customers**

% of customer-relationships which are not only formal but also informal 
(e.g. families are friends, jointly conducted hobbies etc.)

% of value of goods/raw materials/services procured from top 5 suppliers                    
(in relation to total value of procured goods/raw materials)

% of innovations developed with suppliers

Estimate: how satisfied are you with your suppliers on a scale from 0 (not at all) to 5 
(fully)

Average duration of relationship with top 5 customers

Estimate: % of suppliers who you would recommend to others

Average duration of relationship with top 5 suppliers

% of supplier-relationships which are not only formal but also informal 
(e.g. families are friends, jointly conducted hobbies etc.)

% of equity in relation to total capital (Equity ration = equity / total capital)

Estimate: how satisfied are you with your key external capital provider (e.g. financial 
institution) on a scale from 0 (not at all) to 5 (fully)

% of credit/debenture capital granted by the key external capital provider 
(e.g. financial institution)

Average duration of relationship with key external capital provider (e.g. financial 
institution)* * In case your company does not receive external capital, please answer 
this question with regard to the general relationship with your key financial institution 

Reflective Formative

No. of employees hired out of an alliance (with another firm as well as                         
educational institution)*

% of innovations generated in cooperation with other firms - e.g. joint ventures

% of value added which is outsourced to third parties (i.e. outsourcing activities)

% of projects conduced in cooperation with other firms - e.g. joint ventures

% of turnover generated via the help of „gate keepers“ known from social/private 
networks

No. of family members/close friends who support the business via active help*

% of innovations initiated via family/close friends

€ invested in marketing**

€ invested in public relations work (e.g. local sponsoring)**

No. of press quotations about the enterprise and/or no. of times being mentioned in the 
media (online media like google and social media like facebook, twitter etc. are 

excluded)

Facets/defining characteristics of  
German SME‘ RC; not interchangible etc.

Manifests of 
customer 

relationship, 
interchangible  etc.

Manifests of supplier 
relationship  

interchangible  etc.

Manifests of creditor 
and shareholder 

relationship, 
interchangible etc.

Manifests of 
alliance/cooperation 

relations, 
interchangible etc.

Manifests of informal 
network relations, 

interchangible etc.

Manifests of public 
perception, 

interchangible  etc.

No. of memberships in associations or other interest groups

No. of employees who applied via unsolicited application 
(i.e. not applied to posted/advertised positions)*

Customer 
relationships

Supplier 
relationships

Creditor and 
shareholder 
relationships

Alliance/
coopration 

relationships

Informal 
network 

relationships

Public 
perceptions



GER SME‘ 
Lasting 

Competitive
Business 

Performance

Profit growth

Returns on equity

Returns on assets 

Turnover growth

Return on sales

Manifests of 
performance, 

interchangible, relate 
to common theme

etc.

Overall competitive business performance 



                                                      

Hypothesis
Exogenous 

latent constructs 
Endogenous 

latent constructs 
Direction of 
relationship

H1 Human capital
Lasting competitive
business performance

Positive

H2 Structural capital
Lasting competitive
business performance

Positive

H3 Relationship capital
Lasting competitive
business performance

Positive



Hypothesis
Exogenous 

latent constructs 
Endogenous 

latent constructs 
Direction of 
relationship

H4a Human capital Structural capital Positive

H4a Structural capital
Lasting competitive
business performance

Positive

H4b Human capital Relationship capital Positive

H4b Relationship capital
Lasting competitive
business performance

Positive

H5 Relationship capital Structural capital Positive



                                                      



                                                      

1 1

2

11

Exogenous variable Endogenous variable

2
22

Group A

Group B

Moderating Effect (d) = 11 - 22 … needs to be significant
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1

3

x1

x2

x3

2

y1

y2

y3

4

6

5

Step 1

Step 1

Step 2

25

4

6

x4

x5

x6
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4

< 500 
employees

< 50 m €
turnover p.a.

Valid Sample Group Big Champions 

&

242

> 500 
employees

> 50 m €
turnover p.a.

14

6

Total: 266
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24

88

wave 1

up to 9 employees

up tp 499 employees

32

98

wave 2



 

€ 1 m

€ 1 - 2 m

€ 2 - 10 m

€ 10 - 25 m

€ 25 - 50 m

Others

0

35

0
17

9
74

5
2

3

8
2

2
2

0
9

16

wave 1
0

29

1
1

11

14

13

10

12

153
0

3
0

8

28

wave 2



 INTERPRETATION OF THE EMPIRICAL STUDY

wave 1 wave 2

Baden-Württemberg Bavaria Berlin Brandenburg

Bremen Hamburg Hesse Lower Saxony

Mecklenburg Pomerania North Rhine-Westphalia Rhineland-Palatinate Saarland

Saxony Saxony-Anhalt Schleswig-Holstein Thuringia

wave 2wave 1

Rural

Urban



 

wave 2wave 1

Standardized

Non-standardized

Both 

wave 1 wave 2

Sole proprietorship

Private partnership - GbR

General partnership - OHG

Private limited liability company - GmbH

Limited (stock) company - AG

Limited partnership with a limited liability company as general partners - GmbH & Co. KG

Limited partnership - KG

Entrepreneurial company - UG

Others
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Variable Chi-square Degrees of Freedom p-value

Number of Employees 0.344 1 0.558

Turnover 9.703 5 0.840

Industry Branch 16.998 15 0.319

Location – i.e. state 9.687 15 0.839

Location – i.e. rural / urban 1.764 1 0.184

Offerings 0.334 1 0.846

Legal Structure 12.553 8 0.128
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Total response 
266

Minus 24 big champions
242

Minus 64 missing value cases

>50% missing (in total) = 11

Performance (totally) = 30

5 or more constructs not answered 
over 50% = 17

3 or more constructs not 
answered at all = 6

178
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Total response: 
266

Minus 24 big champions
242

Minus 64 missing value 
cases 178

161

Minus 17 outlier 
cases



 INTERPRETATION OF THE EMPIRICAL STUDY

Total response: 
266

Minus 24 big champions
242

Minus 64 missing value 
cases 178

Final
147

Minus 17 outlier 
cases 161

Minus 14 cases 
(turnover)



                                                      



 INTERPRETATION OF THE EMPIRICAL STUDY

 and footnote 353
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3%

0%

28%

1%

0%9%

12%4%
3%

8%
1%

3%

7%

1%
1%

1% 0% 5%

2%
12%

Others - not known
Mining, quarrying and extraction of stones and soil 
Manufacturing
Energy/power supply 
Water supply, sewage disposal, waste management and remediation activities 
Construction 
Wholesale and retail trade; maintenance and repair of motor vehicles and motorcycles 
Transportation and storage 
Accommodation and food service activities 
Information and communication activities 
Financial and insurance activities 
Real estate activities 
Professional, scientific and technical activities/services 
Other administrative and support service activities 
Education 
Human health and social work activities 
Arts, entertainment and recreation activities 
Other service activities 
Others - production
Others - service
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 INTERPRETATION OF THE EMPIRICAL STUDY

Dimen-
sion 1

x1

x2

x3
Higher-order 

construct 

Step 1

Step 2

x4

x5

x6

Dimen-
sion 2
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Indicator

ZHC01_01 

ZHC01_02 
ZHC01_03 
ZHC01_04 

ZHC01_05 
ZHC01_07 
ZHC02_01 

ZHC02_02 
ZHC02_05 
ZHC02_06 

ZHC02_07 
ZHC03_01 
ZHC03_03 
ZHC03_05 
ZHC03_06 
ZHC04_01 

ZHC04_02 
ZHC04_03 
ZHC04_04 
ZHC04_07 
ZHC04_08 
ZHC04_09 

Loading

0.6651 

0.3913 
0.2243 
0.4440 

0.4025 
0.5913 

-0.1594 

0.8815 
-0.3715 
0.4263 

0.6283 
0.0461 
0.3235 
0.9272 
0.9103 

-0.2562 

-0.0733 
-0.0823 
0.5051 
0.7770
0.2744 
0.5020

T-value

2.9783 

1.4617 
0.9404 
2.3449 

1.4858 
2.7967 
0.8063 

4.9391 
1.8163 
2.4583 
3.5906 
0.4390 
2.2806 

45.8812 
31.3171 
1.0499 
0.3431 
0.1920 
2.1116 

2.9089 
1.0774 
2.4119

Significance

***

**

***

***
*
**

***

**

***
***

**

***

**

Significance (two-tailed): *** (  = 0.01), ** (  = 0.05), * (  = 0.10), 5000 bootstrapping samples
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Loading T-valueIndicator

ZSC01_08 

ZSC01_09 
ZSC01_10 
ZSC01_11 

ZSC05_01 
ZSC06 
ZSC02_01 

ZSC02_04 
ZSC02_06 
ZSC02_08 

ZSC03_01 
ZSC03_02 
ZSC03_03 

0.5083 

0.1674 
-0.0895 
0.2236 

0.8895 
0.1860 

-0.1702 

0.5145 
0.5198 
0.6581 

-0.0020 
0.7082 
0.6850

2.9071 

0.8525 
0.4848 
1.3864 

9.7826 
0.8135 
0.3752 

1.2096 
1.3635 
1.6025 

0.0054 
2.6874 
2.3376 

Significance

***

***

***
**

Significance (two-tailed): *** (  = 0.01), ** (  = 0.05), * (  = 0.10), 5000 bootstrapping samples



Loading T-valueIndicator

ZRC01_01 

ZRC01_02 
ZRC01_04 
ZRC01_07 

ZRC01_08 
ZRC02_01 
ZRC03_01 

ZRC03_02 
ZRC03_04 
ZRC03_05 

ZRC03_06 
ZRC04_01 
ZRC05_01 

ZRC05_03 
ZRC05_04 
ZRC06_01 

ZRC07_01 
ZRC07_02 
ZRC07_03 

ZRC07_04 
ZRC08_01 
ZRC08_02 

ZRC08_03 
ZRC08_04 
ZRC09_01 

ZRC09_02 
ZRC09_03 
ZRC09_05 

0.5148 

0.1860
0.6413 

-0.1193 

0.6742 
0.4016

-0.2054 

-0.3229 
0.5966 
0.0923 

0.5763 
0.6349 

-0.7928 

-0.0014 
0.6132 
0.5862 

0.9736 
0.2984 
0.0383 

0.3588 
0.5054 
0.8165 

0.3647 
0.6011 
0.6376 

0.5126 
0.7282 

-0.1721

2.7725 

0.6253 
2.3151 
0.4377 

2.7285 
1.6492 
0.8217 

0.8467 
2.3289 
0.4141 

2.0967 
2.0622 
1.1820 

0.0039 
1.1587 
1.2240 

2.1987 
0.8124 
0.0943 

1.1357 
2.4689 
4.5691 

1.2371 
3.6099
1.7000 

1.6545 
1.7239 
0.3630

Significance

***

**

***

**

**
**

**

**
***

***
*

*
*

Significance (two-tailed): *** (  = 0.01), ** (  = 0.05), * (  = 0.10), 5000 bootstrapping samples
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Loading T-valueIndicator

ZPE01_01 

ZPE01_02 
ZPE01_06 
ZPE02_01

0.2170            

-0.0716                     
-0.1278
0.9203

1.0483    

0.232              
0.3609 
2.2155

Significance

**

Significance (two-tailed): *** (  = 0.01), ** (  = 0.05), * (  = 0.10), 5000 bootstrapping samples
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The CR of the single-item dimension 'development capital' is one. That is because 

a precise CR cannot be determined for single-item constructs since the calculation 

takes into account the different indicators’ loadings. Correspondingly, the CR of 1 

does not constitute perfect construct reliability (Hair, JR. et al. 2014: 101 &110); 

and does not allow to evaluate the dimension.

Dimension

Employees’ competencies 

Employees’ attitude

Employees’ intellectual agility

Leader (ship) & management ability

Composit
reliability

0.7207

0.7373

0.9274

0.6702

Indicators

ZHC01_01, ZHC01_04, ZHC01_07

ZHC02_02, ZHC02_07, ZHC02_07

ZHC03_05, ZHC03_06

ZHC04_04, ZHC04_07, ZHC04_09

Dimension

Organizational capital

Development capital

Technological capital 

Composit
reliability

0.6907

1

0.6630

Indicators

ZSC01_08, ZSC05_01

ZSC02_08

ZSC03_02, ZSC03_03



                                                      

Dimension

Customer relationships

Supplier relationships

Creditor & shareholder relationships

Alliance relationships   

Informal network relationships 

Public perceptions

Composit
reliability

0.6887 

0.6972 

1 

1 

0.7000

0.6974

Indicators

ZRC01_01, ZRC01_04, ZRC01_08

ZRC03_04, ZRC03_06, ZRC04_01

ZRC05_04

ZRC07_01

ZRC08_01, ZRC08_02, ZRC08_04

ZRC09_01, ZRC09_02, ZRC09_03
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AVEDimension

Employees’ competencies

Employees’ attitude

Employees’ intellectual agility

Leader (ship) & management ability

0.4712

0.5009

0.8646

0.4150



                                                      

AVEDimension

Employees’ competencies

Employees’ attitude

Employees’ intellectual agility

Leader (ship) & management ability

0.6427

0.5009

0.8646

0.6200

AVEDimension

Organizational capital

Development capital

Technological capital

0.5450

1

0.4967
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AVEDimension

Customer relationships

Supplier relationships

Creditor & shareholder relationships

Alliance relationships   

Informal network relationships 

Public perceptions

0.4297 

0.4348 

1 

1 

0.4398 

0.4370



AVEDimension

Customer relationships

Supplier relationships

Creditor & shareholder relationships

Alliance relationships   

Informal network relationships 

Public perceptions

0.4884

0.5541

1

1

0.5617

0.6900
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Leader (ship) 
& 

management 
ability

0.7874

Employees’ 
intellectual 

agility

0.9298

0.2783 

Employees’ 
competencies 

0.8017

0.4704

0.1336

Employees’ 
attitude

0.7077

0.1510

0.5332

0.2610

HC-Dimension

Employees’ attitude

Employees’ competencies 

Employees’ intellectual agility

Leader (ship) & management 
ability



                                                      

Leader (ship) 
& 

management 
ability

Employees’ 
intellectual 

agility

Employees’ 
attitude

Employees’ 
competencies 

Indicator

ZHC01_01 
ZHC01_07 
ZHC02_02 
ZHC02_06 

ZHC02_07 
ZHC03_05 
ZHC03_06 
ZHC04_07 
ZHC04_09

0.9101 
0.6761 
0.0662 
0.3714          

-0.0303 
0.4388 
0.4366 
0.1139 
0.1040

0.0856 
0.1943 
0.9046 
0.4535 

0.6919 
0.4712 
0.5249 
0.2216 
0.2056

0.4303 
0.3143 
0.4431 
0.4586

0.2499 
0.9401 
0.9194 
0.2503 
0.1888 

0.1192 
0.0944 
0.2469 
0.0408 

0.2298 
0.2343 
0.2874 
0.9305 
0.6116
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Technological 
capital

0.7048 

0.4185 

0.0539 

Organizational 
capital

1 

0.0588 

-0.0414 

SC-Dimension

Development capital

Organizational capital

Technological capital

Development 
capital

ZSC01_8 

ZSC05_1
ZSC02_8
ZSC03_2
ZSC03_3

Indicator
Development 

capital

0.0960 

0.0417
1 

-0.0358 
-0.0219

Organizational 
capital

0.5203 

0.9052
0.0769 
0.0979 

-0.0288

Technological 
capital

0.1123 

0.0069
-0.0414 
0.7434 
0.6638



Informal 
network 

relationships 

0.7495 

0.1086 

0.1975 

Customer 
relationships

0.6989 

0.2673 

0.2452 

0.2465 

Creditor & 
shareholder 
relationships

1 

0.1865 

-0.0598 

0.1059 

-0.0550 

Alliance 
relationships   

1

-0.0330 

0.1090

0.0064 

0.0266 

0.0924 

RC-Dimension

Alliance relationships   

Creditor & shareholder relationships

Customer relationships

Informal network relationships 

Public perceptions

Supplier relationships

Supplier 
relationships

0.7447 

Public 
perceptions

0.8307 

0.1404 

Indicator

ZRC01_1

ZRC01_8
ZRC03_4
ZRC04_1
ZRC05_4
ZRC07_1
ZRC08_2

ZRC08_4
ZRC09_1
ZRC09_2

Customer 
relationships

0.5795 

0.8006 
0.1148 
0.2403 
0.1865 
0.1090 
0.1990 

0.2038 
0.3249 
0.0426

Suppliers 
relationships

0.0771 

0.2457 
0.6750 
0.8078

-0.0550 
0.0924 
0.0720

0.2097 
0.1873 
0.0228

Creditor & 
shareholder 
relationships

0.1146 

0.1445 
-0.0246 
-0.0544 

1 
-0.0330 
-0.0286 

-0.0582 
0.1029 
0.0693

Alliance 
relationships   

-0.0417 

0.1644 
0.1249 
0.0247 

-0.0330 
1 

-0.0398 

0.0399 
0.0014 
0.0506

Informal 
network 

relationships 

0.1154 

0.2430 
0.1211 
0.1693 

-0.0598 
0.0064 
0.6774 

0.8152 
0.0847 
0.0994

Public 
perceptions

0.3662 

0.0315 
0.1339 
0.0822 
0.1059 
0.0266 
0.0813 

0.0824 
0.8844 
0.7731
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Loading T-valueIndicator

ZHC01_01
ZHC01_07
ZHC02_02
ZHC02_07
ZHC03_05
ZHC03_06
ZHC04_07

ZHC04_09
ZSC01_08
ZSC05_01
ZSC02_08
ZSC03_02
ZSC03_03
ZRC01_01
ZRC01_08
ZRC03_04

ZRC04_01
ZRC05_04
ZRC07_01
ZRC08_02
ZRC08_04
ZRC09_01
ZRC09_02
ZPE02_01

0.9101 

0.6761 
0.9435 
0.7420
0.9401 
0.9194 
0.9305 

0.6116 
0.5203 
0.9052 

1 
0.7434 
0.6638 
0.5795 
0.8006 
0.6750

0.8078 
1 
1 

0.6774 
0.8152 
0.8844 
0.7731 

1 

5.1241 

2.5907 
22.1330 
5.7655 

65.0416 
37.5940 
7.5147 

2.6378 
3.0717 

12.8072 
0 

3.3819 
2.5486 
2.9217 
3.2805 
3.4518 

3.9593 
0 
0 

3.7964 
6.2209 
3.0610 
2.4796 

0 

Significance

***
***
***
***

***
***
***
***
***
***

***
**

***
***
***
***

***
***
***

**

Significance (two-tailed): *** (  = 0.01), ** (  = 0.05), * (  = 0.10), 5000 bootstrapping sample



Composit
reliability

Dimension

Alliance relationships   

Employees’ attitude
Employees’ competencies
Employees’ intellectual agility

Customer relationships
Creditor & shareholder relationships
Development capital

Informal network relationships 
Leader (ship) & management ability
Organizational capital

Performance 
Public perceptions
Supplier relationships

Technological capital 

1 
0.8355 
0.7788 
0.9274 

0.6506 
1 
1 

0.7176 
0.7578 
0.6907 

1 
0.8159 
0.7114 
0.6630

Indicators

ZRC07_01
ZHC02_02, ZHC02_07
ZHC01_01, ZHC01_07 
ZHC03_05, ZHC03_06

ZRC01_01, ZRC01_08
ZRC05_04
ZSC02_08

ZRC08_02, ZRCß8_04
ZHC04_07, ZHC04_09
ZSC01_08, ZSC05_01

ZPE02_01
ZRC09_01, ZRC09_02
ZRC03_04, ZRC04_01
ZSC 03_02, ZSC03_03
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AVEDimension

Alliance relationships   
Employees’ attitude
Employees’ competencies
Customer relationship 
Creditor & shareholder relationships
Development capital
Informal network relationships 

Employees’ intellectual agility
Leader (ship) & management ability
Organizational capital

Performance 
Public perceptions
Supplier relationships
Technological capital 

1 
0.5009
0.6427
0.4884

1 
1 

0.5617

0.8646
0.6200
0.5450

1 
0.6900
0.5541
0.4967



Customer 
relationships 

0.6989 

0.1865 
0.0240
0.2673 
0.3146 
0.0953 

-0.0263 
0.0108 
0.2452 
0.2465 
0.1666

Employees’ 
competencies

0.8017 
0.2947 

0.2944 
-0.0279 
-0.0485 
0.4704 
0.1336 
0.1136 

-0.1502 
0.1517 
0.1120 
0.0765

Employees’ 
attitude

0.8488 
0.0391 
0.0347 

0.0116 
0.0014 

-0.0127 
0.4324 
0.2752 
0.1814 
0.1728 
0.1046 
0.2381 
0.0647

Alliance 
relationships   

1 
0.0649 
0.1145 
0.1090 

-0.0330 
0.0962
0.0064 
0.2649 

-0.0296 
0.0941 
0.1031 
0.0266 
0.0924 

-0.0616

Dimension

Alliance relationships   
Employees’ attitude
Employees’ competencies
Customer relationships 

Creditor & shareholder relationships
Development capital
Informal network relationships 
Intellectual agility of employees
Leader (ship) & management ability
Organizational capital
Performance 
Public perceptions
Supplier relationships
Technological capital 

Development 
capital

1 
-0.0265 

0.0200
0.1550
0.0769 
0.0529 

-0.0581 
0.0463 

-0.0414

Creditor & 
shareholder 
relationships

1 
-0.1403 
-0.0598 
0.2473 

-0.0024 
-0.0911 
0.1062 
0.1059 

-0.0550 
0.1447

Employees’ 
intellectual                

agility 

0.9299 
0.2783 
0.2144 
0.1235 
0.1873 
0.234ß 

0.2004

Informal                
network 

relationships 

0.7495
0.0003 
0.0450
0.0675 
0.1556 
0.1086 
0.1975 

-0.0524

Organi-
zational
Capital

0.7382 
0.1819 
0.0477 
0.1299 
0.0539

Leader (ship)                     
& manage-

ment ability

0.7874 
0.1979 

0.1452 
0.0350
0.0935 
0.0082

Performance

1 
0.0968 
0.2216 

-0.0049

Supplier 
relationships

0.7444 
0.0547

Public 
perceptions

0.8307
0.1404 

0.2370

Technological 
capital 

0.7048

Dimension

Alliance relationships   

Employees’ attitude
Employees’ competencies
Customer relationships 
Creditor & shareholder relationships
Development capital
Informal network relationships 
Intellectual agility of employees
Leader (ship) & management ability
Organizational capital
Performance 
Public perceptions
Supplier relationships

Technological capital 
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Customer 
relationships 

Employees’ 
competencies

Employees’ 
attitude

Alliance 
relationships   

Indicators

ZHC01_01 
ZHC01_07 
ZHC02_02 
ZHC02_07 

ZHC03_05 
ZHC03_06 
ZHC04_07 

ZHC04_09 
ZSC01_08 
ZSC05_01 
ZSC02_08 
ZSC03_02 
ZSC03_03 
ZRC01_01 
ZRC01_08 
ZRC03_04 

ZRC04_01 
ZRC05_04 
ZRC07_01 
ZRC08_02 
ZRC08_04 
ZRC09_01 
ZRC09_02 
ZPE02_01

Development 
capital

Creditor & 
shareholder 

relationships

Informal     
network 

relationships 

Employees’ 
intellectual                

agility 

Organi-
zational
Capital

Leader (ship)                 
& manage-

ment ability
Performance

Supplier 
relationships

Public 
perceptions

Technological 
capital 

Indicators

ZHC01_01 

ZHC01_07 
ZHC02_02 
ZHC02_07 
ZHC03_05 
ZHC03_06 
ZHC04_07 

ZHC04_09 
ZSC01_08 
ZSC05_01 

ZSC02_08 
ZSC03_02 
ZSC03_03 
ZRC01_01 
ZRC01_08 
ZRC03_04 

ZRC04_01 
ZRC05_04 
ZRC07_01 

ZRC08_02 
ZRC08_04 
ZRC09_01 
ZRC09_02 
ZPE02_01

0.0655 
0.1462 
0.0516 
0.0677 

0.2491 
0.2436 

-0.1049 

0.1490 
-0.0246 
0.1218 
0.0962 

-0.0281 
-0.0606 
-0.0417 
0.1644 
0.1249 

0.0247 
-0.0330 

1 
-0.0398 
0.0399 
0.0014 
0.0506 
0.1031

-0.0114 
0.1099 
0.9435 
0.7420 

0.3782 
0.4302 
0.2419 

0.1989 
0.0131 
0.2047 
0.0014 
0.0915 

-0.0055 
0.1192 

-0.0451 
0.1040

0.2376 
0.0116 
0.0649

-0.0308 
0.0071 
0.1404 
0.0157 
0.1728

0.9101 
0.6761 
0.0662 

-0.0303 

0.4388 
0.4366 
0.1139 

0.1040
-0.0215 
0.1430

-0.0279 
0.1654 

-0.0705 
0.1389 
0.2594 
0.1260

0.0503 
0.2944 
0.1145 
0.0090

-0.0725 
0.1609 
0.0810

-0.1502

0.3337
0.0828 
0.0561 

-0.0215 

0.3086 
0.2743 
0.1315 

-0.0341 
-0.1592 
0.0487 
0.0240
0.1555 
0.0751 
0.5795 
0.8006 
0.1148 

0.2403 
0.1865 
0.1090
0.1990
0.2038 
0.3249 
0.0426 
0.0108

0.3211 
0.1046 
0.0372 

-0.0445 

0.2207 
0.2410 

-0.0069 

0.0086 
-0.1961 
-0.0084 
-0.1403 
0.2078 

-0.0160 
0.1146 
0.1445 

-0.0246 

-0.0544 
1 

-0.0330
-0.0286 
-0.0582 
0.1029 
0.0693 
0.1062

-0.0506 
0.0259 

-0.0360
0.0765 

0.0022 
0.0375 
0.1191 

0.1492 
0.0960 
0.0417 

1 
-0.0358 
-0.0219 
-0.0272 
0.0494 

-0.0049 

0.0664 
-0.1403 
0.0962 

-0.0566 
0.0089 

-0.0636 
-0.0283 
0.0529

-0.0606 
-0.0035 
-0.0150 
-0.0033 

0.0376 
-0.0428 
0.0582 

-0.0078 
-0.2026 
0.1794 

-0.0265 
-0.1169 
0.0523 
0.1154 
0.2430
0.1211 

0.1693 
-0.0598 
0.0064 
0.6774 
0.8152 
0.0847 
0.0994 
0.1556

0.4303 

0.3143 
0.4431 
0.2499 
0.9401 
0.9194 
0.2503 

0.1888 
-0.0593 
0.2791 

0.0200 
0.3090

-0.0459 
0.1816 
0.2523 
0.0853 

0.2470
0.2473 
0.2649 

-0.0038 
0.0033 
0.1947 
0.1053 
0.1235

0.1192 

0.0944 
0.2469 
0.2298 
0.2343 
0.2874 
0.9305 

0.6116 
0.0437 
0.2086 

0.1550 
0.0562 

-0.0507 
0.0826 
0.0562 
0.0432 

0.0915 
-0.0024 
-0.0296 

0.0184 
0.0462 
0.0932 

-0.0576 
0.1452

0.1261 

0.0365 
0.1590 
0.1593 
0.2399 
0.1530 
0.1882 

0.1123 
0.5203 
0.9052 

0.0769 
0.0979 

-0.0288 
0.0626 

-0.0782 
-0.0017 

0.1763 
-0.0911 
0.0941 

-0.0177 
0.1050 
0.0224 
0.0638 
0.1819

-0.0918 

-0.1815 
0.1482 
0.1582 
0.1517 
0.0725 
0.1299 

0.1001 
-0.0950 
0.2591 

0.0529 
-0.0498 
0.0484 
0.1278 

-0.0807 
0.1816 

0.1534 
0.1062 
0.1031 

0.0536 
0.1676 
0.0967 
0.0598 

1

0.1952 

0.0009 
0.1092 
0.0563 
0.2019 
0.1424 

-0.0063 

0.1052 
-0.1780 
0.1442 

-0.0581 
0.2408 
0.0850 
0.3662 
0.0315 
0.1339 

0.0822 
0.1059 
0.0266 

0.0813 
0.0824 
0.8844 
0.7731 
0.0968

0.1062 

0.0683 
0.2502 
0.1249 
0.2437 
0.1877 
0.0383 

0.1625 
-0.0434 
0.1728 

0.0463 
0.0104 
0.0701 
0.0771 
0.2457 
0.6750

0.8078 
-0.0550 
0.0924 

0.0720
0.2097 
0.1873 
0.0228 
0.2216

0.1158 

-0.0304 
0.0820
0.0057 
0.2019 
0.1688 
0.0192 

-0.0200
0.1123 
0.0069 

-0.0414 
0.7434 
0.6638 
0.3642 

-0.0635 
-0.0138 

0.0847 
0.1447 

-0.0616 

-0.1064 
0.0130
0.2414 
0.1400

-0.0049



                                                      

RequirementQuality Criterion

Indicator reliability

Composite reliability

Convergent validity

Discriminant validity

- Factor loading of

at least above 0.4
-Significance: t-values of

at least 1.65

CR of at leat 0.6

AVE of at least 0.5

-Square root of AVE > 
Correlation 

- Cross loading-matrix

Result

After 
modifications

After 
modifications

After 
modifications
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Structural 
Parameters

Dimension

Employees’ competencies

Employees’ attitude
Employees’ intellectual agility
Leader (ship) & management ability

0.0440

0.2065
0.2790
0.0988

T-value

0.5057

2.1834
3.2846
1.1722

Significance

**
***

Significance (two-tailed): *** (  = 0.01), ** (  = 0.05), * (  = 0.10), 5000 bootstrapping samples
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VIFDimension

Employees’ competencies
Employees’ attitude
Employees’ intellectual agility
Leader (ship) & management ability

1.344
1.330
1.680
1.122

Structural 
Parameters

Dimension

Organizational capital 

Development capital
Technological capital

0.4030

0.0376
0.2351

T-value

5.2405

0.5528
3.2164

Significance

***

***

Significance (two-tailed): *** (  = 0.01), ** (  = 0.05), * (  = 0.10), 5000 bootstrapping samples



VIFDimension

Organizational capital

Development capital
Technological capital

1.009

1.008
1.005
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Structural 
Parameters

Dimension

Customer relationships

Supplier relationships
Creditor & shareholder relationships
Alliance relationships   
Informal network relationships 
Public perceptions

0.0558

0.2388
0.0928
0.0879
0.2428

-0.0139

T-value

0.8140

2.5084
1.0709
1.1068
3.3816
0.1958

Significance

**

***

Significance (two-tailed): *** (  = 0.01), ** (  = 0.05), * (  = 0.10), 5000 bootstrapping samples

VIFDimension

Customer relationships

Supplier relationships
Creditor & shareholder relationships
Alliance relationships   

Informal network relationships 
Public perceptions

1.239

1.109
1.068
1.021

1.114
1.079



Structural 
Parameters

Dimension

Employees’ competencies

Employees’ attitude
Employees’ intellectual agility
Leader(ship) & management ability

Organizational capital
Development capital
Technological capital

Customer relationships
Supplier relationships
Creditor & shareholder relationships

Alliance relationships
Informal network relationships
Public perceptions

0.0440 

0.2065
0.2790
0.0988

0.4030
0.0376
0.2351 

0.0558 
0.2388
0.0928 

0.0879
0.2428 

-0.0139 

T-value

0.5057 

2.1834 
3.2846 
1.1722

5.2405
0.5528 
3.2164 

0.8140
2.5084
1.0709

1.1068 
3.3816 
0.1958

Significance

**
***

***

***

**

***

Significance (two-tailed): *** (  = 0.01), ** (  = 0.05), * (  = 0.10), 5000 bootstrapping samples
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VIFDimension

Alliance relationships (RC)   

Employees’ attitude (HC) 
Creditor & shareholder relationships (RC) 
Employees’ competencies (HC) 

Customer relationships (RC) 
Development capital (SC)
Informal network relationships (RC) 

Employees’ intellectual agility (HC) 
Leader(ship) & management ability (HC)
Organizational Capital (SC)

Public perceptions (RC) 
Supplier relationships (RC) 
Technological Capital (SC)

1.139 

1.404 
1.214 
1.463 

1.389 
1.070 
1.164 

2.014 
1.198 
1.134 

1.143 
1.192 
1.142



RequirementQuality Criterion

Content validity

Indicator reliability

Considered already at 
the design stage of this 

study

-Path coefficients 
between 1 and -1 

- Significance: t-values 

of at least 1.65
-Multicollinearity

(VIF < 10) 

Result

Not fully 
satisfied but 

accepted
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HypothesisAbbreviation

H1a

H1b

H1c

H1d

H2a

H2b

H2c

H3a

H3b

H3c

H4d

H4e

H4f

The competencies of German SME’ employees are a strategically relevant dimension of German 

SME’ human capital and thus, important for lasting competitive business performance.

The attitude of German SME’ employees is a strategically relevant dimension of German                     

SME’ human capital and thus, important for lasting competitive business performance.

The intellectual agility of German SME’ employees is a strategically relevant dimension of German 

SME’ human capital and thus, important for lasting competitive business performance.

German SME’ leader(ship) and management ability is a strategically relevant dimension of German 

SME’ human capital and thus, important for lasting competitive business performance.

The organizational capital of German SME is a strategically relevant dimension of German                    

SME’ structural capital and thus, important for lasting competitive business performance.

The development capital of German SME is a strategically relevant dimension of German                        

SME’ structural capital and thus, important for lasting competitive business performance.

The technological capital of German SME is a strategically relevant dimension of German               

SME’ structural capital and thus, important for lasting competitive business performance.

German SME’ customer relationships is a strategically relevant dimension of German                          

SME’ relationship capital and thus, important for lasting competitive business performance.

German SME’ supplier relationships is a strategically relevant dimension of German                           

SME’ relationship capital and thus, important for lasting competitive business performance.

German SME’ creditor and shareholder relationships is a strategically relevant dimension of German 

SME’ relationship capital and thus, important for lasting competitive business performance.

German SME’ alliance/cooperations relationships is a strategically relevant dimension of German 

SME’ relationship capital and thus, important for lasting competitive business performance.

German SME’ informal network relationships is a strategically relevant dimension of German                   

SME’ relationship capital and  thus, important for lasting competitive business performance.

German SME’ public perceptions is a strategically relevant dimension of German                                 

SME’ relationship capital and thus, important for lasting competitive business performance.

Result
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HC, SC and RC       
as predictors of 

Performance

1.150

1.064

Construct VIF

HC

SC

1.094RC
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RC 
of GER
SME

SC 
of GER
SME

Lasting 
Competitive

Business 
Perfor-
mance

HC 
of GER
SME

0.056

0.227**

0.265***

Significance (two-tailed): *** (  = 0.01), ** (  = 0.05), * (  = 0.10), 5000 bootstrapping samples

R2 = 0.153
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R2 excl.

0.150

0.105
0.089

f2

0.0035

0.0567
0.0756

Interpretation

Almost none

Weak
Weak towards medium

f2
HC -> Perf

f2
SC -> Perf

f2
RC -> Perf

R2 incl.

0.153

0.153
0.153



Q2 excl.

0.1467

0.0491
0.0597

q2

0.0249

0.1421
0.1294

q2
HC -> Perf

q2
SC -> Perf

q2
RC -> Perf

Q2 incl.

0.1674

0.1674
0.1674

Interpretation

Weak

Almost medium
Weak towards medium
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RequirementQuality Criterion

Collinearity assessment

Path coefficients and significance

Coefficient of determination

Effect size 

Predictive relevance

VIF < 10

- Path coefficients  
between 1 and -1 

-Significance: t-values of
at least 1.65

R2 below 0.19 accepted
in terms of contents

f2 at least 0.02 to be 
considered as weak

-Q2 above zero
- q2 at least 0.02 to be 
considered as weak 

Result
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HypothesisAbbreviation

H1

H2

H3

The human capital of German SME is a strategically relevant source 
which has an actual positive, direct impact on lasting competitive business performance.

The structural capital of German SME is a strategically relevant source 

which has an actual positive, direct impact on lasting competitive business performance.

The relationship capital of German SME is a strategically relevant source 
which has an actual positive, direct impact on lasting competitive business performance.

Result



SC and RC as 
predictors of 
Performance

HC and RC as 
predictors of SC 

1.094

1.094

1.012

1.012

Construct ConstructVIF VIF

HC

RC

SC

RC

Human 
Capital

Structural
Capital 

Relation-
ship

Capital

Lasting 
Competitive 

Business 
Performance

0.028

0.120

0.245**

0.239***

0.281***

R2 = 0.150

R2 = 0.246

Significance (two-tailed): *** (  = 0.01), ** (  = 0.05), * (  = 0.10), 5000 bootstrapping samples

R2 = 0.229
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TotalDirect Indirect

Total SamplePath / Relationship

0HC -> Perf

0.0688 HC -> RC -> Perf

0.0688HC -> Total
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 7.3.3.2



R2 excl.

0.150

0.094
0.073
0.171

0.234
0.246

f2

0

0.0659
0.0906
0.0752

0.0159
0

Interpretation

None

Weak
Weak towards medium

Weak

Almost none
None

f2
HC -> SC/RC -> Perf

f2
SC -> Perf

f2
RC -> Perf / RC -> SC -> Perf

f2
HC -> RC

f2
HC -> SC

f2
RC -> SC

R2 incl.

0.150

0.150
0.150
0.229

0.246
0.246

Q2 excl.

0.1467

0.0662
0.0510

q2

0.0256

0.1224
0.1406

Interpretation

Very weak

Weak
Weak towards medium

f2
HC -> SC/RC -> Perf

f2
SC -> Perf

f2
RC -> Perf / RC -> SC -> Perf

Q2 incl.

0.168

0.168
0.168



 INTERPRETATION OF THE EMPIRICAL STUDY

RequirementQuality Criterion

Collinearity assessment

Path coefficients and significance

Coefficient of determination

Effect size 

Predictive relevance

VIF < 10

- Path coefficients  
between 1 and -1 

-Significance: t-values of 
at least 1.65

R2 below 0.19 accepted 
in terms of contents

f2 at least 0.02 to be 
considered as weak

-Q2 above zero
- q2 at least 0.02 to be 
considered as weak 

Result
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•

•

•

                                                      

HypothesisAbbreviation

H4a

H4b

H5

German SME’ human capital is the origin of IC because it has a positive impact on their structural 

capital, which, in turn, determines German SME’ lasting competitive business performance. 
Consequently, human capital has an indirect impact on German SME’ corporate success. 

German SME’ human capital is the origin of IC because it has a positive impact on their relationship 
capital, which, in turn, determines German SME’ lasting competitive business performance. 
Consequently, human capital has an indirect impact on German SME’ corporate success.

German SME’ structural capital and relationship capital interact. Specifically, German SME’ 
relationship capital has a positive impact on their structural capital. 

Result
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Sample 1
- Younger than or equal to 

10 years -

Total response 

After deleting big 
champions

After deleting cases 
with many missing 
values, outliers etc.

54 94 108

51 91 95

34 58 52

266 
(incl. 10 

undefinable)

Sample 2
- Older than 10 years &                    

1st generation -

Sample 3
- Older than 10 years &         

later generations -

242
(incl. 5 

undefinable)

144

147
(incl. 3 

undefinable)



                                                      

HC, SC and RC       
as predictors of 

Performance

1.128

1.197

Construct VIF

HC

SC

1.209RC
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RC 
of GER
SME

SC 
of GER
SME

Lasting 
Competitive

Business 
Perfor-
mance

HC 
of GER
SME

0.215***

-0.470**

-0.309***

Significance (two-tailed): *** (  = 0.01), ** (  = 0.05), * (  = 0.10), 5000 bootstrapping samples

R2 = 0.211



R2 excl.

0.175

0.027
0.132

f2

0.0456

0.2332
0.1001

Interpretation

Weak

Medium
Weak towards medium

f2
HC -> Perf

f2
SC -> Perf

f2
RC -> Perf

R2 incl.

0.211

0.211
0.211
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Q2 excl.

0.1916

-0.0150
0.0529

q2

0

0.2556
0.1716

q2
HC -> Perf

q2
SC -> Perf

q2
RC -> Perf

Q2 incl.

0.1916

0.1916
0.1916

Interpretation

None

Medium towards large
Medium

SC and RC as 
predictors of 
Performance

HC and RC as 
predictors of SC 

1.105

1.105

1.032

1.032

Construct ConstructVIF VIF

HC

RC

SC

RC



Human 
Capital

Structural
Capital 

Relation-
ship

Capital

Lasting 
Competitive 

Business 
Performance

-0.302*

0.338

0.139

0.083

0.211

R2 = 0.045

R2 = 0.333

Significance (two-tailed): *** (  = 0.01), ** (  = 0.05), * (  = 0.10), 5000 bootstrapping samples

R2 = 0.590
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R2 excl.

0.045

0.039
0.002
0.576

0.249
0.266

f2

0

0.0063
0.0450
0.0574

0.1259
0.1005

Interpretation

None

Almost none
Weak 
Weak

Almost medium 
Weak towards medium

f2
HC -> SC/RC -> Perf

f2
SC -> Perf

f2
RC -> Perf / RC -> SC -> Perf

f2
HC -> RC

f2
HC -> SC

f2
RC -> SC

R2 incl.

0.045

0.045
0.045
0.599

0.333
0.333



                                                      

Q2 excl.

0.0397

-0.0127
-0.0183

q2

0.0195

0.0752
0.0811

Interpretation

Very weak

Weak
Weak

f2
HC -> SC/RC -> Perf

f2 SC -> Perf

f2
RC -> Perf / RC -> SC -> Perf

Q2 incl.

0.0581

0.0581
0.0581
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HC, SC and RC       
as predictors of 

Performance

1.316

1.288

Construct VIF

HC

SC

1.104RC



RC 
of GER
SME

SC 
of GER
SME

Lasting 
Competitive

Business 
Perfor-
mance

HC 
of GER
SME

0.301***

-0.116

0.010

Significance (two-tailed): *** (  = 0.01), ** (  = 0.05), * (  = 0.10), 5000 bootstrapping samples

R2 excl.

0.005

0.063
0.073

f2

0.0745

0.0119
0.0011

Interpretation

Weak

Very weak
Almost none

f2 HC -> Perf

f2 SC -> Perf

f2 RC -> Perf

R2 incl.

0.074

0.074
0.074
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Q2 excl.

-0.0124

0.0356
-0.0541

q2

0.1422

0.0880
0.1892

q2
HC -> Perf

q2
SC -> Perf

q2
RC -> Perf

Q2 incl.

0.1136

0.1136
0.1136

Interpretation

Medium

Weak 
Medium



SC and RC as 
predictors of 
Performance

HC and RC as 
predictors of SC 

1.085

1.085

1.062

1.062

Construct ConstructVIF VIF

HC

RC

SC

RC
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Human 
Capital

Structural
Capital 

Relation-
ship

Capital

Lasting 
Competitive 

Business 
Performance

0.067

0.246

0.248**

0.454***

0.151

R2 = 0.262

R2 = 0.345

Significance (two-tailed): *** (  = 0.01), ** (  = 0.05), * (  = 0.10), 5000 bootstrapping samples

R2 = 0.356



R2 excl.

0.262

0.068
0.241
0.298

0.304
0.342

f2

0

0.2629
0.0285
0.0901

0.0626
0.0046

Interpretation

None

Medium
Weak

Weak towards medium

Weak
Almost none

f2
HC -> SC/RC -> Perf

f2
SC -> Perf

f2 RC -> Perf / RC -> SC -> Perf

f2 HC -> RC

f2 HC -> SC

f2 RC -> SC

R2 incl.

0.262

0.262
0.262
0.356

0.345
0.345

Q2 excl.

0.2620

0.0501
0.2209

q2

-0.0169

0.2654
0.0378

Interpretation

Negative weak

Medium
Weak

f2
HC -> SC/RC -> Perf

f2 SC -> Perf

f2
RC -> Perf / RC -> SC -> Perf

Q2 incl.

0.2493

0.2493
0.2493
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HC, SC and RC       
as predictors of 

Performance

1.162

1.048

Construct VIF

HC

SC

1.213RC



RC 
of GER
SME

SC 
of GER
SME

Lasting 
Competitive

Business 
Perfor-
mance

HC 
of GER
SME

-0.159

0.053

0.084

Significance (two-tailed): *** (  = 0.01), ** (  = 0.05), * (  = 0.10), 5000 bootstrapping samples

R2 = 0.027
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R2 excl.

0.005
0.024
0.021

f2

0.0226
0.0031
0.0062

Interpretation

Weak
Almost none
Almost none

f2 HC -> Perf

f2 SC -> Perf

f2 RC -> Perf

R2 incl.

0.027
0.027
0.027

Q2 excl.

0.0158

-0.0152
-0.0046

q2

0.0182

0.0503
0.0393

q2
HC -> Perf

q2
SC -> Perf

q2
RC -> Perf

Q2 incl.

0.0334

0.0334
0.0334

Interpretation

Very weak

Weak
Weak



SC and RC as 
predictors of 
Performance

HC and RC as 
predictors of SC 

1.158

1.158

1.045

1.045

Construct ConstructVIF VIF

HC

RC

SC

RC
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Human 
Capital

Structural
Capital 

Relation-
ship

Capital

Lasting 
Competitive 

Business 
Performance

0.235*

-0.086

0.371**

0.216

0.422***

R2 = 0.262

R2 = 0.540

Significance (two-tailed): *** (  = 0.01), ** (  = 0.05), * (  = 0.10), 5000 bootstrapping samples

R2 = 0.331



TotalDirect Indirect

Total SamplePath / Relationship

0HC -> Perf

0.1566 HC -> RC -> Perf

0.0872HC -> RC -> SC

HC -> Total 0.2437

R2 excl.

0.262

0.218
0.092
0.200

0.534
0.494

f2

0

0.0596
0.2304
0.1958

0.0130
0.1000

Interpretation

None

Weak
Medium
Medium

Very weak
Weak towards medium

f2
HC -> SC/RC -> Perf

f2
SC -> Perf

f2
RC -> Perf / RC -> SC -> Perf

f2
HC -> RC

f2
HC -> SC

f2
RC -> SC

R2 incl.

0.262

0.262
0.262
0.331

0.540
0.540
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Q2 excl.

0.2467

0.2037
-0.0053

q2

0.0506

0.1106
0.4021

Interpretation

Weak

Weak towards medium
Large

f2
HC -> SC/RC -> Perf

f2
SC -> Perf

f2
RC -> Perf / RC -> SC -> Perf

Q2 incl.

0.283

0.283
0.283



Sample 3
- Older than 10 years &         

later generations -

Sample 1
- Younger than or equal to 

10 years -

Sample 2
- Older than 10 years &                    

1st generation -

Path / 
Relationship

HC -> Perf -0.1590.301***0.215***

SC -> Perf 0.053-0.116-0.470***

RC -> Perf 0.0840.010-0.309***

R2 of Perf 0.0270.0740.211  
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Sample 3
- Older than 10 years &         

later generations -

Sample 1
- Younger than or equal to 

10 years -

Sample 2
- Older than 10 years &                    

1st generation -

Path / 
Relationship

HC -> SC -0.0860.2460.338

HC -> RC 0.371**0.248***0.139

SC -> Perf 0.2160.454***0.083

RC -> Perf 0.422***0.1510.211

RC -> SC 0.235*0.067-0.302*

R2 of Perf 0.2620.2620.045
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Path/
Relationship

Comparison p Adjusted
Significant
Difference            

(p < adjusted )

HC -> Perf Sample 1 vs. Sample 2
Sample 2 vs. Sample 3
Sample 1 vs. Sample 3

0.7528
0.9970
0.9966

0. 3 
X
X
X

SC -> Perf Sample 1 vs. Sample 2
Sample 2 vs. Sample 3
Sample 1 vs. Sample 3

0.9548
0.7656
0.9998

0. 3
X
X
X

RC -> Perf Sample 1 vs. Sample 2
Sample 2 vs. Sample 3
Sample 1 vs. Sample 3

0.9948
0.6770
0.9975

0. 3
X
X
X

* = significant and X = not significant

Path/
Relationship Comparison p Adjusted

Significant
Difference            

(p < adjusted )

HC -> SC Sample 1 vs. Sample 2
Sample 2 vs. Sample 3
Sample 1 vs. Sample 3

0.6427
0.9536
0.9508

0. 3
X
X
X

HC -> RC Sample 1 vs. Sample 2
Sample 2 vs. Sample 3
Sample 1 vs. Sample 3

0.6791
0.7182
0.8194

0. 3
X
X
X

SC -> Perf Sample 1 vs. Sample 2
Sample 2 vs. Sample 3
Sample 1 vs. Sample 3

0.9585
0.9075
0.7176

0. 3
X
X
X

RC -> Perf Sample 1 vs. Sample 2
Sample 2 vs. Sample 3
Sample 1 vs. Sample 3

0.6219
0.9513
0.6470

0. 3
X
X
X

RC -> SC Sample 1 vs. Sample 2
Sample 2 vs. Sample 3
Sample 1 vs. Sample 3

0.9497
0.8120
0.9900

0. 3
X
X
X

* = significant and X = not significant



HypothesisAbbreviation

H6

H6a

H6b

H6c

The age and company generation of German SME influences the extent of their IC and 

its impact on lasting competitive business performance.

The human capital of German SME and its impact on lasting competitive business performance 

vary with age and among company generations.

The structural capital of German SME and its impact on lasting competitive business performance 

vary with age and among company generations.

The relationship capital of German SME and its impact on

lasting competitive business performance vary with age and among company generations.

Result
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Human Capital 
(HC)

Competencies Attitude
Intellectual 

Agility

Human Capital 
(HC) of Ger SME

Employees’ 
Competencies

Employees’ 
Attitude

Employees’ 
Intellectual 

Agility

Leader(ship) 
and manage-
ment ability

- formal education, 
-specific training, 

and 
- experience.

- loyalty,                                        
- fluctuation, 

- physical / health capacity
- satisfaction, 
- motivation, 

and                              
- commitment.

-innovativeness and 
creativity, 

and
- flexibility, adaptability 

and changeability.

- knowledge and capabilities: 
education, training and experience,

- attitude: motivation and 
commitment,

- intellectual agility: innovativeness 
and flexibility,

-leadership: ability to administer and 
motivate others, 

and
- visionary: aptitude to develop and 
communicate strategy as well as 

vision and its implementation.



Structural Capital 
(SC)

Organizational 
Capital

Development 
Capital

Technological 
Capital 

Structural Capital 
(SC) of Ger SME

Organizational 
Capital

Development 
Capital

Technological 
Capital 

- organizational culture, values and 
attributes,

- communication structure, 
knowledge documentation and 

decision making path,
-organizational structure and 

operational processes, 
and 

- quality.

-product, process and 
structural development, 

and
- intellectual property.

-(information) technological 
infrastructure.





Relationship 
Capital (RC)

Customers Suppliers Alliances
Creditors and 
Shareholders 

Other 
Stakeholders 

Perceptions

-dependence,
- loyalty, 

- satisfaction, 
and

- innovation.

-dependence,
- loyalty, 

- satisfaction, 
and

- innovation.

- risk/dependence,                                         
- management 
effectiveness,
- equity ratio,           

and                                       
- loyalty.

Relationship Capital 
(RC) of Ger SME

Customer 
relationships

Supplier 
relationships

Creditor and 
Shareholder 
relationships

Alliance/ 
cooperation 
relationships

Informal 
network 

relationships

Public 
perceptions

-inter-company 
alliances: projects 
and innovations,                               

- outsourcing 
activities, 

and
- cooperations with  

educational 
institutions: 
projects and 
innovations.

- family,
and                                              

- friends

- Marketing, 
and                                      

- public relations.



Reflective Formative

•

•

•

•

•

•



RC
of GER 
SME

SC
of GER 
SME

Bus-
iness

Perfor-
mance

HC 
of GER 
SME

Techno-
logical 
capital

Organi-
zational
capital

Public 
Percep-

tions

Profit

Turnover
growth

ROS

ROA

RoE

•

•

•

•

•

•

Em-
ployees’ 
compe-
tencies

Em-
ployees’ 
attitude Em-

ployees’ 
intellectual 

agility 

Leader 
(ship) and 

mana-
gement
ability

Develop-
ment

capital
Customer 
relation-

ships

Supplier 
relation-

ships

Creditor 
and share-

holder 
relation-

ships
Alliance/

coopration
relation-

shipsInformal 
network 
relation-

ships

Overall 
competitive 
business 

performance 



Human 
Capital

Structural
Capital 

Relation-
ship

Capital

Business 
Performance





IC Category Dimension Definition

Employees’ 
competencies 

The deep and specific as well as broad and general(istic), application-orientated knowledge and capabilities of employees, which they 
have acquired during their career, are relevant success factors of German SME. That is because knowledge about things and know 
how are important to perform SME’ daily multi-functional/interdisciplinary work-tasks which are influenced by/tough because of 
SME’ differentiation focus.
In detail, employees' competencies of German SME' predominantly embrace the following three aspects: 
- formal education, 
- specific training, and 
- experience.

Employees’ 
attitude 

Employees‘ positive/contributing behavior is also a success factor of German SME because it promotes that people take on 
responsibilities, commit to their work, and are willing to exchange knowledge/use their knowledge and skills in order to contribute to 
business performance.
In the context of German SME, employees' attitude can be specified by attributes such as
- loyalty,                                        - satisfaction, 
- motivation,                                  - commitment,
- fluctuation, and                            - physical / health capacity.

Employees’ 
intellectual agility

The intellectual agility of German SME‘s employees - as the mix of competencies and attitude - is also a relevant success factor           
which helps to compensate for limited resources (incl. staff). That is because German SME' employees are – due to their 
multifunctional tasks – particularly able to transfer their knowledge from one context to another, to link different (kinds of) knowledge, 
to create new ideas – the source of innovations –, to develop themselves, and to pitch in for each other/help each other out.
Specifically, two key components describe German SME' employees' intellectual agility:
- innovativeness and creativity, and
- flexibility, adaptability and changeability.

Leader(ship) and 
management 

ability

German SME‘s leaders and their ability to lead are another critical success factor and arguably even more important than qualified, 
motivated, innovative and flexible employees. That is, on the one hand, because leaders hold the company together and, on the other 
hand, because they are highly relevant to foster the sharing as well as application of (newly acquired) knowledge.
In particular, German SME' leaders' abilities are characterized by, for example, 
- leaders' knowledge and capabilities: education, training and experience,
- leaders' attitude: motivation and commitment,
- leaders' intellectual agility: innovativeness and flexibility,
- leadership: ability to administer and motivate others, and
- visionary: aptitude to develop and communicate strategy as well as vision and its implementation.
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Organizational 
aspects

The relatively small size of German SME allows for a less bureaucratic, flexible, high responsibility- and interdisciplinary-orientated, 
commonly agreed organizational (infra-)structure/design and communication which facilitates the fast exchange of knowledge/decision 
making. This, in turn, contributes to (strategic) adaptiveness as well as quality and hence, success. 
Aspects which belong to this SC-dimension are, against the background of German SME:
- organizational culture, values and attributes,
- communication structure, knowledge documentation and decision making path,
- organizational structure and operational processes, and 
- quality.

Development 
aspects

Development capital is a relevant success factor of German SME which helps SME to compensate for their relatively small size and 
limited tangible resources because new products and/or optimizations/improvements of their internal processes as well as structure 
support SME in adjusting to the environment – i.e. recognize, assimilate and apply new external knowledge. SME are particularly able 
to quickly adopt to changing (external) circumstance due to their small business size. Because of this innovativeness/development 
SME are argued to grow, create competitive advantages, remain competitive, and secure long-term survival. 
Intellectual property (IP) is not to be scoffed at but is still a less relevant IC-source of the SME’ success because SME are less likely 
to have registered patents – compared to large firms.
Overall, the following attributes are embedded in German SME' development capital: 
- product, process and structural development, and
- intellectual property.

Technological 
aspects

German SME’ technological capital is regarded a success factor which is just as important as market aspects. That is because 
technology/the technical system and an I(C)T infrastructure are required to produce products in line with state-of-the-art facilities, to 
work efficiently with the help of technological support, to support the flow of information and knowledge etc. Furthermore, it helps to 
compensate for SME’ relatively small size and other missing resources such as labor capacities.
More to it, the technological capital of German SME primarily exists of the enterprise's (information) technological infrastructure. 
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Customer 
relationships

Long-term, trustful and respectful customer relationships with (key) customers are a very important success factor of German SME 
because a) they help them to continuously retrieve up-to-date (market) information on customers' preferences, needs and satisfaction 
as well as competitors' actions and behavior, market trends and other developments; and b) they facilitate the establishment of 
customers’ trust and thus, (re)purchases as well as loyalty. SME’ relationships to their customers are especially close and interactive 
due to their reciprocal dependence grounded in their specialization. 
Attribute-examples of German SME' customer relationship capital include: 
- dependence,                                             - loyalty,
- satisfaction, and                                        - innovation.

Supplier 
relationships

In today’s integrated economy and just-in-time supply chains, another success factor of German SME are their intensive, close and 
long-term relationships with their (key) suppliers which help SME to compensate for disadvantages concerning market power, 
physical/financial resources and specific knowledge – e.g.  perform just-in-time, generate higher quality out-puts through better quality 
inputs, share risk by combing resources, save costs and give impulses for innovations.
The following components represent the RC-dimension 'supplier relationships': 
- dependence,                                              - loyalty,
- satisfaction, and                                         - innovation.

Creditor & 
Shareholder 
relationships

Good relationships to (major) creditors and shareholders are another critical intangible success factor of German SME because they 
provide/help to uphold a flexible financial basis. This is particularly relevant for German SME because they suffer from difficulties to 
access equity – i.e. they cannot easily switch to capital markets and thus, are required to rely on their own finance/retained earnings or 
bank credits.
German SME' shareholder relationships comprise, among others, these aspects:  
- risk/dependence,                                        - management effectiveness,
- equity ration, and                                       - loyalty.

Alliance // 
cooperation 
relationships

Inter-company cooperations and strategic partnerships with others, such as educational institutions, are a relevant success factor of 
German SME because (long-term) relationships between them constitute one of the main forms to acquire (tacit) knowledge and to 
learn from each other. Collaborative work can also promote SME’ success because they do often not have the resources to engage in 
e.g. continuous innovation/R&D by themselves. Yet, German SME enter external cooperations only little – i.e. the majority prefers to 
work independently.
The characteristics of this SC-dimension contain, in the German SME context:
- inter-company alliances: projects and innovations,                               
- cooperations with universities, business schools, scientists and other educational institutions: projects and innovations, and
- outsourcing activities.
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Informal 
network 

relationships 

Informal networks are a critical intangible success factor of German SME that helps to compensate for their small size by providing 
additional (in)tangible resources – i.e. emotional support or active help – and financial investments.
Principally, informal networks of German SME encompass two key angles: 
- family, and                                              - friends

Public 
perceptions

German SME’ image and reputation are critical success factors because they help to differentiate from competitors and increase the 
attractiveness of exchange relationships. This is even the case although SME are often not well known in the general public since they 
do little marketing – yet, they are well known in their niche market. Furthermore, they are usually well respected in their local 
environment because they are the key tax payers in Germany and promote a lot of sponsoring of clubs, museums, cultural activities 
etc.
The perception of German SME in primarily build on:
- Marketing, and                                      - public relations.

Su
cc

es
s Lasting 

Competitive 
Business  

Performance

Conceptually, 'lasting competitive business performance' represents a combination of sustainable competitive advantages and sustained 
above-average returns. Yet, because competitive advantages are latent, they are frequently measured solely based on financial figures. 
The latter demonstrate, for example,
- that it is economically worthy to run the company,
- that the firm is able to grow and thus, to increase its profit making opportunities,
- that the enterprise makes a reasonable profit with each Euro of sales                               ...etc.
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Indicator / Item

Employ-
ees’ 

com-
peten-

cies 

Employ-
ees’ 

attitu-
de 

Employ-
ees’ 

intel-
lectual 
agility

Leader 
(ship) 
and 

mana-
gement 
ability

Organi-
zational 
aspects

Deve-
lop-
ment 

aspects

Techno-
logical 
aspects

Custo-
mer 

relation-
ships

Sup-
plier 

relation-
ships

Creditors 
& Share-

holder   
relation-

ships

Alliance/
cooper-
ations 

relation-
ship

Infor-
mal    
net-
work 

relation-
ships

Public 
percep-

tions

€ invested to maintain/guarantee state-of-
the-art technological level of machinery as 
well as process engineering

No. of improvement/innovation 
suggestions made by employees
Average duration of relationship with top 5 
suppliers
No. top management meetings per month
€ invested in new organizational structures 
(e.g. process restructuring, organizational 
adaptations, cost center modifications etc.)

Turnover growth
No. of employees who regard their 
entrepreneurs/managers as role models 
(i.e. someone to follow, someone who 
motivates, someone who exemplifies 
actions etc.)
% of customers‘ complaints (out of all 
delivered products/services)
How competitive is your business 
performance – i.e. to what extent is your 
success above- or below-average 
compared to your rivals. Please evaluate 
on a scale from 0 (not competitive at all, 
below-average performance) to 6 
(supernormal performance).
No. of patents

Lasting 
Competitive 

Business  
Performance

Human Capital 
of GER SME

Structural Capital 
of GER SME

Relationship Capital 
of GER SME



€ invested in advanced education/training 
of employees
Warranty expenses in €
% value of goods/raw materials/services 
procured from top 5 suppliers (in relation 
to total value of goods/raw materials)

€ invested in marketing
% ownership held by the key/major 
shareholder
No. of employees who personally develop 
themselves after performance review
€ invested in IT (i.e. hardware, software 
and support)
% innovations developed with customers
No. of press quotations about the 
enterprise or being mentioned in the media

% projects conduced in joint ventures – 
e.g. with other firms
How do you evaluate the quality of your 
structural capital on a scale from 0 (very 
bad) to 6 (very good)?
No. of employees currently in 
apprenticeship
Estimate: how satisfied are you with your 
suppliers on a scale from 0 (not at all) to 6 
(fully)
Estimate: % customers who would 
recommend your company to others
No. of entrepreneurs/managers with dual 
qualifications (i.e. technical and business)

Equity ration = equity / total capital
% innovations initiated by family/friends



No. of employees who work on flexible 
work agreements (e.g. flexible working 
time account, home office option etc.)
Duration (in month) between innovation-
cycles (e.g. new product programs) in the 
previous three years
% of projects conducted with universities, 
business schools, scientists and other 
educational institutions
Average no. of department-internal 
meetings per month
No. of employees with academic degrees 
(e.g. Bachelor, Master, Diploma, PhD)
Average no. of years in leading position (of 
entrepreneurs/managers)
Profit after tax
% of innovations generated with 
universities, business schools, scientists 
and other educational institutions
€ invested in company events/firm 
activities (e.g. company excursion, 
barbecue, Christmas party etc.)
No. of family members/friends who 
support the business via active help
Self-assessment: % to which the 
entrepreneurs/managers are visionary
No. of employees who applied via 
unsolicited application (as opposed to 
posted/advertised positions)
Turnover from innovations which have 
been developed in the previous 3 years
Estimate: how satisfied are your customers 
with your firm on a scale from 0 (not at 
all) to 6 (fully)
€ invested in quality management (incl. 
accreditations such as ISO certificates)



% innovations developed with suppliers
Return on equity
No. of employees with advanced 
professional qualifications (e.g. business 
administrator/bachelor professional, 
business manager, master craftsman)
€ invested in advanced education/training 
of entrepreneurs/managers
R&D intensity = € invested in R&D
% of credits granted by one/the key bank

% of turnover generated via the help of 
„gate keepers“ known from social 
networks
No. of employees who left your firm
No. of cross-departmental meetings per 
month
€ invested in public relations work (e.g. 
local sponsoring)
Average duration of relationship with top 5 
customers
No. of improvement/innovation 
suggestions made by 
entrepreneurs/managers
How do you evaluate the quality of your 
human capital on a scale from 0 (very bad) 
to 6 (very good)?
Return on assets
€ invested to set up workplace for 
demographic changes (e.g. ergometric 
workstations, integration of older 
employees, child care support, company 
sports etc.)
% of innovations generated in joint 
ventures – e.g. with other firms



Average no. of years in business of leading 
personnel (i.e. employees with 
direction/leadership responsibilities but not 
top management)
€ invested in ICT (e.g. mobile phones, 
telephone conference equipment etc.)
Average duration of relationship with 
key/major bank
How do you evaluate the quality of your 
relationship capital on a scale from 0 (very 
bad) to 6 (very good)?
% of decisions which are substantially 
based on team inputs/made by teams (i.e. 
mutual decision-making culture)
Estimate: no. of employees who are highly 
motivated 
% of value added based on outsourcing 
activities
Average no. of sick days per employee
No. of cross-departmental projects
% of received goods/raw materials/services 
which led to complaints (out of all received 
goods/raw materials/services)

Return on sales
No. of entrepreneurs/managers with 
academic degrees (e.g. Bachelor, Master, 
Diploma, PhD)
€ invested in process improvements
Turnover generated with top 5 customers

Average no. of years in your company of 
all employees (i.e. seniority) 



Your opinion about the inclusion (yes) or exclusion  (no) of the following indicators/items:

Dimension Yes No
Employees' competencies % of training conducted in-house/on-the job training – as opposed to external advanced education
Employees' competencies % of employees with experience in more than one area/interdisciplinary  (e.g. tiling and sanitary, or engineering and IT)
Organizational capital
Development capital
Customer relationships
Supplier relationships Estimate: % suppliers who you would recommend to others
Creditor and shareholder relationships Estimate: how satisfied you are with your key/major bank on a scale from 0 (not at all) to 6 (fully)

Please specify your decision - what are the reason that you believe an inclusion (yes) or exclusion (no) is appropriate?

Dimension
Employees' competencies

Employees' competencies

Organizational capital

Development capital

Customer relationships

Supplier relationships

Creditor and shareholder relationships

Reason

% of innovations converted into patents
No. of personal visits to customers‘ side (per month)

% of processes which are formalized (e.g. via manuals, form sheds etc.)

Indicator / Item
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perfor-
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Human 
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Human Capital 
(HC)

Competencies Attitude
Intellectual 

Agility

Human Capital 
(HC) of Ger SME

Employees’ 
Competencies

Employees’ 
Attitude

Employees’ 
Intellectual 

Agility

Leader(ship) 
and manage-
ment ability

- formal education, 
-specific training, 

and 
- experience.

- loyalty,                                        
- fluctuation, 

- physical / health capacity
- satisfaction, 
- motivation, 

and                              
- commitment.

-innovativeness and 
creativity, 

and
- flexibility, adaptability 

and changeability.

- knowledge and capabilities: 
education, training and experience,

- attitude: motivation and 
commitment,

- intellectual agility: innovativeness 
and flexibility,

-leadership: ability to administer and 
motivate others, 

and
- visionary: aptitude to develop and 
communicate strategy as well as 

vision and its implementation.





-

-



Structural Capital 
(SC)

Organizational 
Capital

Development 
Capital

Technological 
Capital 

Structural Capital 
(SC) of Ger SME

Organizational 
Capital

Development 
Capital

Technological 
Capital 

- organizational culture, values and 
attributes,

- communication structure, 
knowledge documentation and 

decision making path,
-organizational structure and 

operational processes, 
and 

- quality.

-product, process and 
structural development, 

and
- intellectual property.

-(information) technological 
infrastructure.



-

-

-

-



-

-



Relationship 
Capital (RC)

Customers Suppliers Alliances
Creditors and 
Shareholders 

Other 
Stakeholders 

Perceptions

-dependence,
- loyalty, 

- satisfaction, 
and

- innovation.

-dependence,
- loyalty, 

- satisfaction, 
and

- innovation.

- risk/dependence,                                         
- management 
effectiveness,
- equity ratio,           

and                                       
- loyalty.

Relationship Capital 
(RC) of Ger SME

Customer 
relationships

Supplier 
relationships

Creditor and 
Shareholder 
relationships

Alliance/ 
cooperation 
relationships

Informal 
network 

relationships

Public 
perceptions

-inter-company 
alliances: projects 
and innovations,                               

- outsourcing 
activities, 

and
- cooperations with  

educational 
institutions: 
projects and 
innovations.

- family,
and                                              

- friends

- Marketing, 
and                                      

- public relations.



-

-





Reflective Formative

•

•

•

•

•

•
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-
-
-



RC
of GER 
SME

SC
of GER 
SME

Bus-
iness

Perfor-
mance

HC 
of GER 
SME

Techno-
logical 
capital

Organi-
zational
capital

Public 
Percep-

tions

Profit

Turnover
growth

ROS

ROA

RoE

•

•

•

•

•

•

Em-
ployees’ 
compe-
tencies

Em-
ployees’ 
attitude Em-

ployees’ 
intellectual 

agility 

Leader 
(ship) and 

mana-
gement
ability

Develop-
ment

capital
Customer 
relation-

ships

Supplier 
relation-

ships

Creditor 
and share-

holder 
relation-

ships
Alliance/

coopration
relation-

shipsInformal 
network 
relation-

ships

Overall 
competitive 
business 

performance 





-

-

-

-

-

-

-
-



-

-
-





E_FE1 No. of employees with academic degrees (e.g. Bachelor, Master, Diploma, PhD)

E_FE2
No. of employees with advanced professional qualifications (e.g. business 
administrator/bachelor, professional, business manager, master craftsman)

E_FE3 No. of employees currently in apprenticeship 
E_ST1 € invested in advanced education/training of employees 

E_ST2
% of training conducted in-house/on-the job training – as opposed to external advanced 
education

E_Ex1
Average no. of years in business of leading personnel (i.e. employees with direction/leadership 
responsibilities but not top management) 

E_Ex2
% of employees with experience in more than one area/interdisciplinary (e.g. tiling and sanitary, 
or engineering and IT)

Loyalty A_LO Average no. of years in your company of all employees (i.e. seniority) 
Motivation & Satisfaction A_MO Estimate: no. of employees who are highly motivated 

Commitment & Satisfaction A_CO
No. of employees who applied via unsolicited application (as opposed to posted/advertised 
positions) 

Fluctuation A_FL No. of employees who left your firm 
Health Capacity A_HE Average no. of sick days per employee 
Innovativeness & Creativity I_IN No. of improvement/innovation suggestions made by employees 

I_FL1 No. of employees who personally develop themselves after staff progress/performance review

I_FL2
No. of employees who work on flexible work agreements (e.g. flexible working time account, 
home office option etc.) 

L_CO1 No. of entrepreneurs/managers with academic degrees (e.g. Bachelor, Master, Diploma, PhD)
L_CO2 No. of entrepreneurs/managers with dual qualifications (i.e. technical and business)
L_CO3 € invested in advanced education/training of entrepreneurs/managers
L_CO4 Average no. of years in leading position (of entrepreneurs/managers)

Intellectual Agility L_IA No. of improvement/innovation suggestions made by entrepreneurs/managers

Leadership L_AD
No. of employees who regard their entrepreneurs/managers as role models (i.e. someone to 
follow, someone who motivates, someone who exemplifies actions etc.)

Visionary L_VI Self-assessment: % to which the entrepreneurs/managers are visionary 

HC_D
How do you evaluate the quality of your human capital on a scale from 0 (very bad) to 6 (very 
good)?

Organizational Culture O_OC
€ invested in company events/firm activities (e.g. company excursion, barbecue, Christmas party 
etc.)

O_CK1 No. of top management meetings per month
O_CK2 No. of cross-departmental meetings per month
O_CK3 No. of department-internal meetings per month

O_CK4
% of decisions which are substantially based on team inputs/made by teams (i.e. mutual decision-
making culture) 

O_OS1
€ invested to set up workplace for demographic changes (e.g. ergometric workstations, 
integration of older employees, child care support, company sports etc.)

O_OS2 No. of cross-departmental projects
O_OS3 % of processes which are formalized (e.g. via manuals, form sheds etc.) 
O_Qu1 € invested in quality management (incl. accreditations such as ISO certificates)
O_Qu2 Warranty expenses in €
D_RD1 R&D intensity = € invested in R&D
D_RD2 € invested in process improvements

D_RD3
€ invested in new organizational structures (e.g. process restructuring, organizational 
adaptations, cost center modifications etc.)

D_RD4 Turnover from innovations which have been developed in the previous three years

D_RD5
Duration (in month) between innovation-cycles (e.g. new product programs) in the previous three 
years

D_IP1 No. of patents
D_IP2 % of innovations converted into patents 
T_TI1 € invested in IT (i.e. hardware, software and support)
T_TI2 € invested in ICT (e.g. mobile phone, telephone conference equipment etc.)

T_TI3
€ invested to maintain/guarantee state-of-the-art technological level of machinery as well as 
process engineering

SC_D
How do you evaluate the quality of your structural capital on a scale from 0 (very bad) to 6 (very 
good)?

Techological Infrastructure

SC

Direct measurement of SC

Technological
Capital

Communication Structure, 
Knowlege Documentation 
and 
Decision Making Path

Organizational Structure and 
Operational Processes

Quality

Product, Process 
and Structural Development

Intellectual Property

Leader(ship)
and 

Management Ability

HC

Knowledge and Capabilities

Organizational 
Capital

Development 
Capital

Direct measurement of HC

Formal Education

Specific Training

Experience

Flexibility, Adaptablility
and Changability

Employees'
Competence

Attititide

Intellectual
Agility



Dependence CU_DE Turnover generated with top 5 customers
Loyalty CU_LO Average duration of relationship with top 5 customers

CU_SA1 Estimate: how satisfied are your customers with our firm on a scale from 0 (not at all) to 6 (fully)
CU_SA2 % of customers‘ complaints (out of all delivered products/services)
CU_SA3 Estimate: % customers who would recommend your company to others
CU_SA4 No. of personal visits to customers‘ side (per month) 

Innovation CU_IN % innovations developed with customers

Dependence SU_DE
% value of goods/raw materials/services procured from top 5 suppliers (in relation to total value 
of goods/raw materials)

Loyalty SU_LO Average duration of relationship with top 5 suppliers
SU_SA1 Estimate: how satisfied are you with your suppliers on a scale from 0 (not at all) to 6 (fully)

SU_SA2
% of received goods/raw materials/services which led to complaints (out of  all received 
goods/raw materials/services)

SU_SA3 Estimate: % suppliers who you would recommend to others
Innovation SU_IN % innovations developed with suppliers
Risk/Dependence SH_DE % of credits granted by one/the key bank
Management Effectiveness SH_ME % ownership held by the key/major shareholder
Equity Ratio SH_ER Equity ration = equity / total capital
Loyalty SH_LO Average duration of relationship with key/major bank
Satisfaction SH_SA Estimate: how satisfied you are with your key/major bank on a scale from 0 (not at all) to 6 (fully)

AL_CP1 % projects conduced in joint ventures – e.g. with other firms
AL_CP2 % of innovations generated in joint ventures – e.g. with other firms

Outsourcing Activities AL_Ou % of value added based on outsourcing activities

AL_UP1
% of projects conducted with universities, business schools, scientists and other educational 
institutions

AL_UP2
% of innovations generated with universities, business schools, scientists and other educational 
institutions

IN_FF1 % of turnover generated via the help of „gate keepers“ known from social networks
IN_FF2 No. of family members/friends who support the business via active help
IN_FF3 % innovations initiated by family/friends
PP_MP1 € invested in marketing
PP_MP2 € invested in public relations work (e.g. local sponsoring)
PP_MP3 No. of press quotations about the enterprise or being mentioned in the media

RC_D
How do you evaluate the quality of your relationship capital on a scale from 0 (very bad) to 6 
(very good)?

P_Prof Profit after tax
P_TUGR (Current year’s turnovers / last year’s turnovers) - 1 x 100% 
P_ROS Pre-tax profit / turnover 
P_ROA Pre-tax profit / average total assets 
P_ROE Pre-tax profit / average total equity 

P_Comp

How competitive is your business performance – i.e. to what extent is your success above- or 
below-average compared to your rivals. Please evaluate on a scale from 0 (not competitive at all, 
below-average performance) to 6 (supernormal performance).

Perfor-
mance

Satisfaction

RC

Cooperations with Educational 
Institutions

Inter-Company Alliances

Satisfaction

Family, friends and 
Other Social/Personal 
Contacts

Public Relationships, 
Reputation and Brands

Profit
Turnover Growth

ROS
ROA
ROE

Overall competitive business performance 

Direct measurement of RC

Customer 
Relationships

Supplier
Relationships

Creditor & 
Sharholder 

Relationships

Alliance
Relationships

Informal Network 
Relationships

Public Perception



1 2 3 4 5 6 7 1 2 3 4 5
Expert E_FE1 E_FE2 E_FE3 E_ST1 E_ST2 E_Ex1 E_Ex2 A_LO A_MO A_CO A_FL A_HE

Helfried Schmidt x x x x Yes HC_IntAgil Yes x x RC_PubPerc HC_Leader x
Hermann Simon SC_Deve HC_IntAgil x x Yes Perform Yes x x ? Labour Market ? x x

Thomas Kemmerich SC_Deve SC_Orga SC_Orga SC_Orga Yes SC_Deve Yes SC_Orga HC_Int Agil RC_PubPerc SC_Orga x
Stephanie Bschorr x x x x Yes HC_Leader No x x RC_PubPerc x x

Daniel Kathan x x Non sense x Yes x Yes x x RC_PubPerc x x

5

nc 3 3 3 4 1 4 4 0 3 5

n0 2 1 1 1 1 1 1 4 1 0

psa 0,6 0,6 0,6 0,8 Yes 0,2 Yes 0,8 0,8 0 0,6 1

csv 0,2 0,4 0,4 0,6 0 0,6 0,6 -0,8 0,4 1

Decision Yes Yes

Direct

1 2 3 1 2 3 4 5 6 7 1

Expert I_IN I_FL1 I_FL2 L_CO1 L_CO2 L_CO3 L_CO4 L_IA L_AD L_VI HC-D
Helfried Schmidt SC_Deve HC_Leader HC_Attit x x x x x x x x
Hermann Simon SC_Orga HC_Attit x x x x Perform x HC_Attit x x

Thomas Kemmerich x x x x x x SC_Deve x HC_Attit SC_Deve x
Stephanie Bschorr SC_Deve x HC_Attit x x x x x x x x

Daniel Kathan HC_Comp HC_Comp HC_Attit x x x x x x x x

5

nc 1 2 2 5 5 5 3 5 3 4 5

n0 2 1 3 0 0 0 1 0 2 1 0

psa 0,2 0,4 0,4 1 1 1 0,6 1 0,6 0,8 1

csv -0,2 0,2 -0,2 1 1 1 0,4 1 0,2 0,6 1

Decision

keep

nc = the number of respondents assigning a measure to its posited construct delete

n0 = the highest number of assignments of the item to any other construct in the set doubleful

psa = nc / N move to other construct

csv = (nc - n0)/ N Yes Relevant = Integrate

N = total number of responding experts No Not relevant = don't integrate
x = correctly assigned (i.e. as supposed)

Emplo Compe Attit

Int Agil Leader



1 2 3 4 5 6 7 8 9 10
Expert O_OC O_CK1 O_CK2 O_CK3 O_CK4 O_OS1 O_OS2 O_OS3 O_Qu1 O_Qu2

Helfried Schmidt RC_PubPerc HC_Leader HC_Int Agil HC_Attit HC_Attit HC_Attit HC_Int Agil Yes x RC_Custom
Hermann Simon HC_Attit Not sure SC_Develo HC_Attit x RC_PubPerc SC_Develo Not sure RC_Custom x

Thomas Kemmerich x HC_Leader HC_Int Agil HC_Int Agil HC_Int Agil x RC_Allian No RC_Custom x
Stephanie Bschorr HC_Attit x HC_Comp x HC_Comp HC_Attit HC_Int Agil Yes x RC_Custom

Daniel Kathan HC_Attit Non sense Non sense Non sense HC_Attit x x Yes x RC_Custom

5

nc 1 1 0 1 1 2 1 3 2

n0 3 2 2 2 2 2 2 2 3

psa 0,2 0,2 0 0,2 0,2 0,4 0,2 0,6 0,4

csv -0,4 -0,2 -0,4 -0,2 -0,2 0 -0,2 Yes 0,2 -0,2

Decision delete Yes

Direct
1 2 3 4 5 6 7 1 2 3 1

Expert D_RD1 D_RD2 D_RD3 D_RD4 D_RD5 D_IP2 D_IP1 T_TI1 T_TI2 T_TI3 SC-D
Helfried Schmidt x SC_Orga SC_Orga x x yes x x x x x
Hermann Simon x SC_Orga SC_Orga HC_Int Agil Performa yes SC_Tech SC_Orga SC_Orga SC_Develo x

Thomas Kemmerich x x SC_Orga x x No x x x x x
Stephanie Bschorr x SC_Orga SC_Orga x x No x x SC_Orga x x

Daniel Kathan x SC_Orga SC_Orga x Non sense No x x x SC_Orga x

5

nc 5 1 0 4 3 4 4 3 3 5

n0 0 4 5 1 1 1 1 2 1 0

psa 1 0,2 0 0,8 0,6 No 0,8 0,8 0,6 0,6 1

csv 1 -0,6 -1 0,6 0,4 0,6 0,6 0,2 0,4 1

Decision delete delete No

keep

nc = the number of respondents assigning a measure to its posited construct delete

n0 = the highest number of assignments of the item to any other construct in the set doubleful

psa = nc / N move to other construct

csv = (nc - n0)/ N Yes Relevant = Integrate

N = total number of responding experts No Not relevant = don't integrate
x = correctly assigned (i.e. as supposed)

delete = deleted although the indicator should actually be moved to a different construct

Orga

TechDeve



1 2 3 4 5 6 7 1 2 3 4 5 6
Expert CU_DE CU_LO CU_SA1 CU_SA2 CU_SA3 CU_SA4 CU_IN SU_DE SU_LO SU_SA1 SU_SA2 SU_SA3 SU_IN

Helfried Schmidt x x x x x No x x x x RC_Custom Yes x
Hermann Simon x x x HC_Int Agil Perfor Yes SC_Develp x x x x Yes x

Thomas Kemmerich x x x HC_Int Agil x No SC_Orga x x x x Yes x
Stephanie Bschorr x x x x x Yes x x x x x No x

Daniel Kathan x x x SC_Orga x Yes x x x x RC_Custom No x

5

nc 5 5 5 2 4 3 5 5 5 3 5

n0 0 0 0 2 1 1 0 0 0 2 0

psa 1 1 1 0,4 0,8 Yes 0,6 1 1 1 0,6 Yes 1

csv 1 1 1 0 0,6 0,4 1 1 1 0,2 1

Decision Yes Yes

1 2 3 4 5 1 2 3 4 5

Expert SH_DE SH_ME SH_ER SH_LO SH_SA AL_CP1 AL_CP2 AL_Ou AL_UP1 AL_UP2

Helfried Schmidt x x x x Yes x x x x x
Hermann Simon x x Perfor x Yes x x Perfor ? Labour Market SC_Develp

Thomas Kemmerich x SC_Develp SC_Develp x Yes x x x SC_Orga x
Stephanie Bschorr x Perfor Perfor x Yes x x x x SC_Develp

Daniel Kathan x Non sense Perfor x Yes x x x x x

5

nc 5 2 1 5 5 5 4 3 3

n0 0 1 3 0 0 0 1 1 2

psa 1 0,4 0,2 1 Yes 1 1 0,8 0,6 0,6

csv 1 0,2 -0,4 1 1 1 0,6 0,4 0,2

Decision ??? Yes

Direct
1 2 3 1 2 3 1

Expert IN_FF1 IN_FF2 IN_FF3 PP_MP1 PP_MP2 PP_MP3 RC-D
Helfried Schmidt RC_PubPerc x x x x x x
Hermann Simon RC_Allian HC_Leade SC_Develp RC_Custom x x x

Thomas Kemmerich x x x x x x x
Stephanie Bschorr x x x x x x x

Daniel Kathan x x x x x x x

5

nc 3 4 4 4 5 5 5

n0 1 1 1 1 0 0 0

psa 0,6 0,8 0,8 0,8 1 1 1

csv 0,4 0,6 0,6 0,6 1 1 1

Decision

keep

nc = the number of respondents assigning a measure to its posited construct delete

n0 = the highest number of assignments of the item to any other construct in the set doubleful

psa = nc / N move to other construct

csv = (nc - n0)/ N Yes Relevant = Integrate

N = total number of responding experts No Not relevant = don't integrate
x = correctly assigned (i.e. as supposed)

Pub PercInfo Net

Custom Supp

Creditors & Sharhol Allia



Expert Prof Turn Grow ROS ROA ROE Comp Bus Perf

Helfried Schmidt x x x x x x
Hermann Simon x PC_Pub Perc x x x x

Thomas Kemmerich SC_Devel SC_Devel SC_Devel SC_Devel SC_Devel SC_Devel
Stephanie Bschorr x x x x x x

Daniel Kathan x x x x x x

5

nc 4 3 4 4 4 4

n0 1 2 1 1 1 1

psa 0,8 0,6 0,8 0,8 0,8 0,8

csv 0,6 0,2 0,6 0,6 0,6 0,6

Decision

nc = the number of respondents assigning a measure to its posited construct

n0 = the highest number of assignments of the item to any other construct in the set

psa = nc / N 

csv = (nc - n0)/ N 

N = total number of responding experts

x = correctly assigned (i.e. as supposed)

keep
delete
doubleful
move to other construct

Lasting Competitive Business Performance GER SME



Heading/
category

Prof. Dr. Julia 
Naskrent

Prof. Dr. Bianca 
Krol

Prof. Dr. Oliver 
Gansser 

Similarities Differences
Drawn conclusion - 

modifications of 
model/items

Procedure of 
deriving at 
structural 

model

Comprehensive = 
Agreed 

Comprehensive = 
Agreed 

Suggestion: Test 
both ways:              
RC - > SC and        
SC -> RC; or go 
for the leading 
opinion among the 
experts.

Comprehensive = 
Agreed 

Suggestion: Test 
both ways:               
RC - > SC and        
SC -> RC; or go for 
the leading opinion 
among the experts.

Comprehensive = 
Agreed 

Test both ways:        
RC - > SC and        
SC -> RC; or go for 
the leading opinion 
among the experts.

Only test the leading 
opinion among the experts.

Procedure of 
deriving at the 

dimensions 
and attributes 

of HC

Comprehensive = 
Agreed 

Why is the 
entrepreneur 
conceptualized on 
the same level than 
the employees?

Comprehensive = 
Agreed 

Some linguistic 
improvement 
suggestions.

The entrepreneur 
with one dimension 
is unproportionally 
represented 
compared to the 
three dimensions of 
the employees.

Comprehensive = 
Agreed 

Some linguistic 
improvement 
suggestions.

Comprehensive = 
Agreed 

linguistic 
improvement 
suggestions.

HC-dimension 
concerning the 
entrepreneur.

The HC-dimension 
concerning the 
entrepreneur is not 
adjusted because of 
conceptual reasoning.

Procedure of 
deriving at the 

dimensions 
and attributes 

of SC

Comprehensive = 
Agreed 

Comprehensive = 
Agreed 

Comprehensive = 
Agreed 

Comprehensive = 
Agreed 

- Comprehensive = Agreed 

Procedure of 
deriving at the 

dimensions 
and attributes 

of RC

Comprehensive = 
Agreed 

Comprehensive = 
Agreed 

Some linguistic 
improvement 
suggestions.

-
Comprehensive = 
Agreed 

linguistic 
improvement 
suggestions.

HC-dimension 
concerning the 
entrepreneur

Comprehensive = Agreed 



Procedure of 
deriving at the 
measurement 

models for 
HC, SC and 

RC

Agreed - Direct 
measurement only 
required for the  
2nd order 
constructs and not 
the dimensions.

Item-sort task is 
fine for reflective 
measurement 
models. 

Checking the 
validity of the 
dimensions via the 
transfer-model is 
also fine.

Multicollinearity can 
but does not have 
to be tested.

Footnote for 
external validity is 
enough. 

Agreed - Direct 
measurement only 
required for the  
2nd order 
constructs and not 
the  dimensions.

Explanation 
required why item-
sort task is applied 
instead of factor 
analysis - footnote 
is sufficient. 

4-6 German SME 
for the pretest are 
not enough --> 
literature 
recommends a 
minimum of 15.

Targeted sample 
group is biased - 
consideration of an 
additional sample 
group is highly 
recommended. 

Multicollinearity 
should be tested.

Are the indicators 
pretested? If so, 
how and why is a 
certain method 
chosen?

Agreed - Direct 
measurement only 
required for the 
2nd order 
constructs and not 
the dimensions.

Checking the 
validity of the 
dimensions via the 
transfer-model is 
also fine.

Explanation why 
item-sort task is 
applied.

Multicollinearity 
issues to be tested.

Footnote for 
external validity is 
enough. 

Sample size for 
pretest.

Sample for actual 
data collection.

Explanation why item-sort 
task is applied (included  
as a footnote).

Multicollinearity issues  to 
be tested.

Enlarged sample size for 
pretest.

Broadened sample for 
actual data collection.

Procedure 
and decision - 

Operation-
alization 

between the 
constructs 

and the 
dimensions as 

well as 
between the 
dimensions 

and indicators

Comprehensive = 
Agreed 

Comprehensive = 
Agreed 

Recommendation: 
Primarily stick to 
decision rules; 
discussion of 
correlation is better 
suited once the 
results are 
available.

_
Comprehensive = 
Agreed 

Focus on decision 
rules; discussion of 
correlation is better 
suited once the 
results are 
available.

Discussion of correlation 
in detail once the results 
are available.

Procedure - 
Calculation of 
dimensions

Optional: first 
calculate a factor 
analysis in SPSS.

Procedures agreed - Procedures agreed - More research required.

Statistical 
approach - 
CBSEM vs. 

PLS and 
quality criteria

Comprehensive = 
Agreed 

Effect size needs 
to be independently 
calculated - PLS is 
unable to do it 
automatically. 

Comprehensive = 
Agreed 

-
Comprehensive = 
Agreed 

- Comprehensive = Agreed 

Moderating 
effect

Focus only on path 
coefficients

Focus only on path 
coefficients

-
Focus only on path 
coefficients

-
Focus only on path 
coefficients



HC 
dimension

Dimensions’ 
theoretical contents 

- attributes
Indicators – objective measures Abbreviation

Employees’ 
competencies

Formal education • No. of employees with academic degrees (e.g. Bachelor, Master, Diploma, PhD)*
• No. of employees with advanced professional qualifications (e.g. business 

administrator/bachelor professional, business manager, master craftsman)*
• No. of employees currently in apprenticeship*

HC01_01
HC01_02

HC01_03

Specific training • € invested in advanced education/training of employees**
• % of training conducted in-house (e.g. on-the job training via explanation, observation 
or supervised exercise of another employee, learning by doing etc.)

HC01_04
HC01_05

Experience • No. of employees with experience in more than one area/interdisciplinary (e.g. tiling 
and sanitary, or engineering and IT)*

HC01_07

Employees’ 
attitude

Loyalty & Fluctuation • Average no. of years in the company of all employees (i.e. seniority) HC02_01

Physical / health capacity • Average no. of sick days per employee HC02_05

Motivation, Satisfaction & 
Commitment 

• Estimate: % of employees who are highly motivated
• % of employees who participate in company events/firm activities (e.g. company 

excursion, barbecue, Christmas party etc.)
• % of employees who work on flexible work agreements (e.g. flexible working time 

account, home office option etc.) 

HC02_02
HC02_07

HC02_06

Employees’ 
intellectual 
agility

Innovativeness and 
creativity;

Flexibility, adaptability and 
changeability

• % of employees who are (intellectually) capable of performing tasks beyond their 
actual/direct field of competencies – potentially even inter-divisional/cross-

departmental
• % of employees who can solve (important) problems/issues without consulting their 

supervisor for advice (i.e. autonomous/self-dependent and responsible)
• No. of cross-departmental projects

• No. of cross-departmental meetings per month

HC03_06

HC03_05

HC03_03
HC03_01

Leader(ship) 
and 
management 
ability

Knowledge and 
capabilities: education, 
training and experience

• No. of entrepreneurs/managers with academic degrees (e.g. Bachelor, Master, 
Diploma, PhD)***

• No. of entrepreneurs/managers with dual qualifications (i.e. technical and business)***
• € invested in advanced education/training of entrepreneurs/managers (in total)**
• Average no. of years in leading position (of entrepreneurs/managers) (e.g. with 

responsibility for employees)

HC04_01

HC04_02
HC04_03
HC04_04

Attitude: motivation, 
identification and loyalty

Assumed to be intrinsic – otherwise the leaders would not have founded / work for the 
business 

Intellectual agility: flexibility, 
adaptability and 

innovativeness

• No. of top management meetings per month HC04_08

Leadership: ability to 
administer and motivate 
others, to communicate 
strategy as well as its 
implementation.

• % of managerial tasks dedicated to direct communication with employees HC04_09

Visionary: clear picture 
about the future

•Self-assessment: % to which the entrepreneurs/managers are visionary HC04_07



SC 
dimension

Dimensions’ 
theoretical 
contents 

- attributes

Indicators – objective measures Abbreviation

Organizational 
capital

Organizational culture, 
values and attitudes

• How strong is your company culture during crisis (scale) - not only in 2012 but 
in general

SC05_01

Communication 
structure, knowledge 
documentation and 
decision making path

• Do you document knowledge - i.e. in written format - and/or use specific  
communication tools to exchange knowledge (Yes/No) (e.g. mutual data basis, 
wikis, formalized filing systems etc.) 

• No. of firm-internal jour fix meetings - i.e. number of regular working 
meetings/sessions - per month

SC06

SC01_11

Organizational structure 
& operational processes 

• % of processes which are formalized (e.g. via manuals, form sheds, blanks, 
standardized screen masks etc.) 

SC01_08

Quality • % of orders/services which are delivered/performed on time (adherence to 
delivery dates/time schedules)

• % of products/services/projects which meet quality-standards at the first test

SC01_09

SC01_10
Development 
capital

Product, process and 
structural development

• € invested in R&D**
• No. of improvement/innovation suggestions made by employees 
• Turnover generated via new products/services which have been launched in 

the past three years**

SC02_01
SC02_08
SC02_04

IP • No. of patents held by the firm SC02_06

Technological 
capital

(Information) 
technological 
infrastructure

• € invested in IT (i.e. hardware, software and support)**
• € invested in communication technologies (e.g. mobile phone, telephone 

conference equipment etc.)**
• € invested to maintain/guarantee state-of-the-art technological level of 

machinery, process engineering and equipment**

SC03_01
SC03_02

SC03_03



RC 
dimension

Dimensions’ 
theoretical contents 
- attributes

Indicators – objective measures Abbreviations

Customer 
relationships

Dependence • Turnover generated with top 5 customers** RC01_01

Satisfaction • Estimate: how satisfied are your customers with our firm on a scale from 0 (not 
at all) to 5 (fully)

• % of orders/services/projects, which lead to complaints (complaint rate)
• Estimate: % of customers who would recommend the company to others

RC02_01

RC01_07
RC01_04

Loyalty • Average duration of relationship with top 5 customers RC01_02

Other • % of customer-relationships which are not only formal but also informal                 
(e.g. families are friends, jointly conducted hobbies etc.)

RC01_08

Supplier 
relationships

Dependence • % value of goods/raw materials/services procured from top 5 suppliers (in 
relation to total value of procured goods/raw materials)

RC03_01

Innovation • % of innovations developed with suppliers RC03_05

Satisfaction • Estimate: how satisfied are you with your suppliers on a scale from 0 (not at all) 
to 5 (fully)

• Estimate: % suppliers who you would recommend to others

RC04_01

RC03_04
Loyalty • Average duration of relationship with top 5 suppliers RC03_02

Other • % of  supplier-relationships which are not only formal but also informal                  
(e.g. families are friends, jointly conducted hobbies etc.)

RC03_06

Creditor & 
shareholder
relationships

Risk/dependence • % of credit / debenture capital granted by the key external capital provider             
(e.g. financial institution)

RC05_01

Equity ratio • % of equity in relation to total capital (Equity ration = equity / total capital) RC05_04

Satisfaction • Estimate: how satisfied you are with your key external capital provider                   
(e.g. financial institution) on a scale from 0 (not at all) to 5 (fully)

RC06_01

Loyalty • Average duration of relationship with key external capital provider                          
(e.g. financial institution)*

* In case your company does not receive external capital, please answer this 
question with regard to the general relationship with your key financial institution 
(e.g. house bank)

RC05_03

Alliance /
cooperation
relationships

Inter-company alliances: 
projects and innovations

• % of projects conduced in cooperation with other firms - e.g. joint ventures
• % of innovations generated in cooperation with other firms - e.g. joint ventures

RC07_01
RC07_02

Outsourcing activities • % of value added which is outsourced to third parties (i.e. outsourcing activities) RC07_03

Other • No. of employees hired out of an alliance (with another firm as well as 
educational institution)*

RC07_04

Informal network
relationships

Family and friends and 
other social/personal 
contacts: psychological 
support and active aid 

• % of turnover generated via the help of „gate keepers“ known from 
social/private networks

• No. of family members/close friends who support the business via active help*
• % of innovations initiated via family/close friends
• No. of memberships in associations or other interest groups

RC08_01

RC08_02
RC08_03
RC08_04

Public 
perceptions

Public relationships, 
reputation and brands: 
marketing 
and public relations

• € invested in marketing**
• € invested in public relations work (e.g. local sponsoring)**
• No. of press quotations about the enterprise and/or no. of times being 

mentioned in the media (online media like google and social media like 
facebook, twitter etc. are excluded)

• No. of employees who applied via unsolicited application (i.e. not applied to 

posted/advertised position)*

RC09_01
RC09_02
RC09_03

RC09_05



Performance Indicators– objective measures

Profit growth (Current year’s profit / last year’s profit) - 1 x 100%

Turnover growth
(Current year’s turnover / last year’s turnover) - 1 x 
100%

Return on sales Profit / turnover

Returns on assets Profit / average total assets

Returns on equity
Profit / average total equity

Overall competitive business 
performance 

Company’s overall financial performance compared to 
competitors
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Case Variable/item Reason for deletion

6 RC07_02
50% innovations with cooperation partners is impossible since already 95% 
innovations are developed with suppliers

7 RC08_03
60% innovations with family and friends is impossible since already 50% and 20% of 
innovations are developed with suppliers and alliance partners, respectively

10
SC02_01
SC03_01
SC03_03

2,500,000 € investments in R&D with a turnover of 600,000 € is unrealistic
2,000,000 € investments in IT with a turnover of 600,000 € is unrealistic
1,500,000 € investments in machinery technology with a turnover of 600,000€ is 
unrealistic

25 RC07_04
75 employees hired out of an alliance if only 2 employees work for the firm is 
unrealistic

34 RC09_05
50 employees with unsolicited application if only 3 employees work for the firm is 
unrealistic

45 RC07_03 if 100% outsourcing, then there are no internal activities left

50 RC07_02
100% innovations with cooperation partners is impossible since already 10% of 
innovations are developed with suppliers

53 RC08_02 150 family members actively supporting a firm is not realistic

62 RC09_05
50 employees with unsolicited application if only 3 employees work for the firm is 
unrealistic

80 RC05_03
180 years of relationship with financial institution when the firm is only founded in 
1996 is impossible

104 RC01_01
15,000,000 € turnover with top 5 customers vs. 1,200,000 € total turnover is not 
possible

113 PE01_02 Return on sales over 100% is not possible

119 HC04_02 4 leaders with qualifications vs. 1 leader in total is impossible

135 RC09_05
43 employees with unsolicited application if only 32 employees work for the firm is 
unrealistic

164 PE01_01 8095% profit growth is not realistic

170 HC01_02 1230 employees with qualifications vs. 71 employees in total is impossible

174 HC04_02 4 leaders with qualifications vs. 2 leader in total is impossible



Case Turnover Reason for deletion

3 0 € No turnover given for calculation

4 4,500,000 € vs. 7,000,000 turnover with top 5 customers - cannot be right

7 1 € 1€ turnover only cannot be right

18 0 € No turnover given for calculation

26 40,000,000 €
Turnover with innovations (2€) and turnover with top 5 customers (9€) cannot be 
right with 40,000,000€ turnover in total

27 190,000 €
Turnover too low for production business with 100 employees (especially with 
770,000€ investments in IC)

34 0 € No turnover given for calculation

36 100 € 100€ turnover only cannot be right

42 0 € No turnover given for calculation

46 5,500,000€
75€ turnover with top 5 customers and only 5 customers but over € 5.5 m turnover –
cannot be right

53 1,150 € 1150 € turnover only cannot be right

58 - No turnover given for calculation

59 300,000 € 290% of turnover invested in IC - seems unrealistic

67 3,655,000 €
10€ invested in IT, 5€ in ICT, 10€ and 4€ in education of employees and managers 
respectively, as well as 30€ for marketing cannot be right for a company with 
3,655,000€ turnover



Amount Percentage Amount Percentage
SC05_01 0 0,0 HC04_07 9 6,1
SC06 0 0,0 HC05_01 0 0,0
SC01_11 10 6,8 RC01_01 22 15,0
SC01_08 13 8,8 RC02_01 0 0,0
SC01_09 2 1,4 RC01_07 8 5,4
SC01_10 9 6,1 RC01_04 19 12,9
SC02_01 26 17,7 RC01_02 3 2,0
SC02_08 32 21,8 RC01_08 4 2,7
SC02_04 36 24,5 RC03_01 16 10,9
SC02_06 13 8,8 RC03_05 27 18,4
SC03_01 3 2,0 RC04_01 0 0,0
SC03_02 10 6,8 RC03_04 42 28,6
SC03_03 11 7,5 RC03_02 5 3,4
SC04_01 0 0,0 RC03_06 19 12,9
HC01_01 1 ,7 RC05_01 12 8,2
HC01_02 3 2,0 RC05_04 19 12,9
HC01_03 2 1,4 RC06_01 0 0,0
HC01_04 15 10,2 RC05_03 2 1,4
HC01_05 10 6,8 RC07_01 17 11,6
HC01_07 14 9,5 RC07_02 23 15,6
HC02_01 15 10,2 RC07_03 15 10,2
HC02_05 13 8,8 RC07_04 16 10,9
HC02_02 2 1,4 RC08_01 13 8,8
HC02_07 1 ,7 RC08_02 10 6,8
HC02_06 5 3,4 RC08_03 15 10,2
HC03_06 6 4,1 RC08_04 4 2,7
HC03_05 2 1,4 RC09_01 7 4,8
HC03_03 31 21,1 RC09_02 13 8,8
HC03_01 24 16,3 RC09_03 17 11,6
HC04_01 2 1,4 RC09_05 16 10,9
HC04_02 2 1,4 RC10_01 0 0,0
HC04_03 14 9,5 PE01_01 8 5,4
HC04_04 1 ,7 PE01_06 3 2,0
HC04_08 11 7,5 PE01_02 47 32,0
HC04_09 8 5,4 PE02_01 0 0,0

less or equal to 10% missing values
more than 10% missing values

Variable Missing Values Variable Missing Values

0 (%) missing values



Variable Indicator
HC01_01 No. of employees with academic degrees (e.g. Bachelor, Master, Diploma, PhD)
HC01_07 No. of employees with experience in more than one area/interdisciplinary (e.g. tiling and sanitary, or engineering and IT)
HC02_02 Estimate: % of employees who are highly motivated

HC02_07
% of employees who participate in company events/firm activities 
(e.g. company excursion, barbecue, Christmas party etc.)

HC03_05
% of employees who can solve (important) problems/issues without consulting their supervisor for advice 
(i.e. autonomous / self-dependent and responsible)

HC03_06
% of employees who are (intellectually) capable of performing tasks beyond their actual/direct field of competencies –
potentially even inter-divisional/cross-departmental

HC04_07 Self-assessment: % to which the entrepreneurs/managers are visionary
HC04_09 % of managerial tasks dedicated to direct communication with employees
SC01_08 % of processes which are formalized (e.g. via manuals, form sheds, blanks, standardized screen masks etc.) 
SC05_01 How strong is your company culture during crisis (scale) - not only in 2012 but in general?
SC02_08 No. of improvement/innovation suggestions made by employees
SC03_02 € invested in communication technologies (e.g. mobile phone, telephone conference equipment etc.)
SC03_03 € invested to maintain/guarantee state-of-the-art technological level of machinery, process engineering and equipment
RC01_01 Turnover generated with top 5 customers

RC01_08
% of customer-relationships which are not only formal but also informal 
(e.g. families are friends, jointly conducted hobbies etc.)

RC03_04 Estimate: % of suppliers who you would recommend to others
RC04_01 Estimate: how satisfied are you with your suppliers on a scale from 0 (not at all) to 5 (fully)
RC05_04 % of equity in relation to total capital (Equity ration = equity / total capital)
RC07_01 % of projects conduced in cooperation with other firms - e.g. joint ventures
RC08_02 No. of family members/close friends who support the business via active help
RC08_04 No. of memberships in associations or other interest groups
RC09_01 € invested in marketing
RC09_02 € invested in public relations work (e.g. local sponsoring)
PE02_01 Company’s overall financial performance compared to competitors
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