
The following collection of PowerPoint® Charts is intended to further clarify
and supplement the relevant specialist publications on the subject matters
dealt with. This collection in no way is used for any commercial purposes,
but as learning material for students.

Selected sources for in-depth studies of the respective subject matters are
given in some lists of references.

Rainer Buerstinghaus

R&D Project Management 
in the Chemical Industry

The chemical-technical target components, formulas, deadlines, data,

project structures and action plans shown in project examples P1-P3 are

widely with a practical orientation, but yet purely fictitious. They are solely

used for a clear illustration of the particular topic and for learning purposes.

The names of all persons with project functions are solely fictional.

Matches with the names of other people would be purely coincidental.



 Innovations: Characteristics, Measures for its Promotion, Process Variants.

 Three Examples for Innovation Projects (Chemistry and Technology):                    
1. Highly Elastic Clear Coats for the OEM Automotive Sector.                                               
2. Nitrilase Catalyzed Synthesis of a Chiral Hydroxy-Carboxylic Acid.                          
3. New Metal-Organic Frameworks for the Adsorptive Storage of Gases.

 Projects, Target Systems, Project Management in R&D.

 Appropriate Organization and Effective Structure Planning of R&D Projects.

 Project Flow Planning, Milestones, the Stage-Gate®-Process, Network Diagrams.

 Effective Implementation and Control of R&D Projects, Trend Analyses.

 Success Risks: Identification, Classification and Treatment.   

 Recruitment and Lead of Project Staff:                                                 
Chemists (m/f/d) – Team Players, Pacemakers and Executives in Projects.

 Project Manager (m/f/d): Tasks, Leadership Functions and Personality Profile.

 The Systematic Evaluation of Individual R&D Projects.

 R&D Strategy: The Planning of a Project Portfolio.

R&D Project Management 
in the Chemical Industry

The Subject Matter

Rainer Buerstinghaus



Subject Matter

The Systematic Evaluation of 

Individual Research Projects.

R&D Project Management 

in the Chemical Industry

Rainer Buerstinghaus



ʺStrategy-
Simplexʺ 

(K4):
4
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Project Financing (F):       
How do we design our finances 
and resources to satisfy both, our 
principals and customers?

Project Flow (P):                
Which processes in the project do 
we have to optimize in order to 
quickly realize the target system?

Customer Integration (C):   
How do we want to involve our 
customers in order to achieve our 
project goals optimally?

Innovation/Learning (I):  
How do we want to sustainably 
use our project learning experien-
ces as ʺLessons Learned"?

The Project Scorecard (P. SC. ) for Individual R&D Projects.

The Systematic Evaluation of Individual R&D Projects

Rainer Buerstinghaus



Project Flow
Targets

Key Figures

Measures

Project Financing
Targets

Key Figures

Measures

Customer Integration
Targets

Key Figures

Measures

Innovation/Learning
Targets

Key Figures

Measures

The Systematic Evaluation of Individual R&D Projects

ʺStrategy-
Simplexʺ 

(K4):
4
2

C

IP

F

Rainer Buerstinghaus

The Project Scorecard (P. SC. ) for Individual R&D Projects.



Project evaluation
from a strategic point

of view.

Project evaluation
from an economic

point of view. 

The Methods for Evaluating Individual R&D Projects:

The Systematic Evaluation of Individual R&D-Projects

Technology Position/Potential 
Market Position/Market Attrac-
tiveness, Project Scorecard.

Assessment of Net Present 
Value (NPV) and Expected 
Commercial Value (ECV).

Rainer Buerstinghaus



Capital Value, Net Present Value (NPV), Purpose: 

Important figure for the profitability analysis of R&D projects. 
It provides assistance in the case of current R&D investment 
decisions (project start: yes / no) (project continuation: yes / no) 
and portfolio plannings with several R&D projects to be 
compared among each other.

Its calculation is particularly reasonable for R&D projects: In these are 
the different periods for project-related ʺCash-Outflows" (In parti-

cular R&D expenditures) and the periods of time for project-related 
ʺCash-Inflows" (In particular revenue through successful market 

introduction) clearly separated from each other.

The Systematic Evaluation of Individual R&D Projects

This is always the case for R&D projects: In the initial phases 
ʺbusiness caseʺ, ʺlab-phaseʺ, ʺpilot phaseʺ, the costs (salaries for 
laboratory personnel, equipment, analyses, chemicals) are very high. 
Compared to this, the ʺrevenues" (E.g. by "negative taxes", therefore 
tax savings) are negligible.

Rainer Buerstinghaus



The NPV is always aimed from the reporting date into the future! 
Expenses from the past are not relevant to the decision and are 
not considered ("Sunk Cost Principle").   

Capital Value, Net Present Value (NPV), Purpose: 

The Systematic Evaluation of Individual R&D Projects

The NPV delivers a dynamic, future-oriented and real balance sheet 
on the respective reporting date: In a current project, the correspon-
ding discounted values of the foreseeable revenues (Capital return, 
cash inflow) are added to the discounted foreseeable expenses 
(Capital-need, cash outflow). Both, the discounted cash-inflow and the 
discounted cash-outflow, are calculated separately and netted for 
every subsequent year.

Advantage: Both, the planned annual cash-inflow and cash-outflow 
have a uniform, interest-adjusted reference point. 

Rainer Buerstinghaus



The Systematic Evaluation of Individual R&D Projects

Procedure for Determining the Net Present Value (NPV):

The net present value is calculated for a key date (Today). For this 
purpose, the currently foreseeable project-related future revenue 

(Capital returns: ʺCash-Inflow") and expenses (Capital expendi-

tures: ʺCash-Outflow") are accounted for all at once, as if they were 
already effective today.

The NPV is calculated by referring the sum of all future project-related, 
discounted revenue to today and subtracting from this sum all 
future, project-related expenditures, also discounted to today for 
reasons of comparability. In addition, an immediately due - and 
therefore not interest-adjusted - "initial deposit" (E. g. apparatus 
purchase) will be deducted.

In order to calculate today's discounted present value, the individual 
time-differing contributions to revenue and expenses are each 
calculated with a beforehand agreed interest rate per year      
(Example here: 05% discounting per year).

Rainer Buerstinghaus



0 1 2 3 4 Years

Project related revenues

Current cash values "discounted" at 5% each

Sum of the current cash values "discounted" at 5% each

Capital Value, Net Present Value (NPV), Revenue:

The Systematic Evaluation of Individual R&D Projects

Rainer Buerstinghaus



0 1 2 3 4 Years

Sum of the current cash values "discounted" at 5% each

Project related expenditures

Current cash values "discounted" at 5% each

Rainer Buerstinghaus

Capital Value, Net Present Value (NPV), Expenditures:

The Systematic Evaluation of Individual R&D Projects



2020 2021 2022 2023 2024

Σ

Today

(ʺCash-Inflowʺ)

Time (Year)

Revenues: Estimated, discounted and totalized project revenues 

or savings per period (year).

Discounted, Project Related Revenues

Capital Value, Net Present Value (NPV), Revenues:

The Systematic Evaluation of Individual R&D Projects

Rainer Buerstinghaus



2020 2021 2022 2023 2024

Σ

Today

(ʺCash-Outflowʺ)

Discounted, Project Related Expenditures

Capital Value, Net Present Value (NPV), Expenditures:

Expenditures: Estimated, discounted and totalized              
project expenditures per period (year).

The Systematic Evaluation of Individual R&D Projects

Time (Year)

Rainer Buerstinghaus



Σ

A

NPV

Σ

Net Present Value (NPV):

Expenditure at the Beginning

Net Present Value (NPV):

Σ of all discounted (e. g. 05%/Y) revenues
Σ of all discounted (e.g. 05%/Y) expenditures + expenditure at the beginning.

Net Present Value (NPV) > 0 : The project is worthwhile under purely 

financial aspect, if technical success and market success are sure!

Capital Value, Net Present Value (NPV), Determining:

The Systematic Evaluation of Individual R&D Projects

Discounted, Project 
Related Expenditures
(ʺCash-Outflowʺ)

Discounted, Project 
Related Revenues
(ʺCash-Inflowʺ)

Rainer Buerstinghaus



ʺProjected" to the present day,      Σ € 39.306.529 

Number Example for All Discounted Revenues:

The Systematic Evaluation of Individual R&D Projects

Rainer Buerstinghaus

Year Revenues € Discount Factors
with an Interest Rate 

of 05% per Year

Present
Values €

2020 10.000 1: (1,05)1

= 0,9524
9.524

2021 15.000 1: (1,05)2

= 0,9070
13.605

2022 15.000.000 1: (1,05)3

= 0,8638
12.957.000

2023 32.000.000 1: (1,05)4

= 0,8227
26.326.400



ʺProjectedʺ to the present day,      Σ € 11.618.394 

The Systematic Evaluation of Individual R&D Projects

Number Example for All Discounted Expenditures:

Rainer Buerstinghaus

Year Expenditures € Discount Factors
with an Interest Rate 

of 05% per Year

Present
Values €

2020 2.400.000 1: (1,05)1

= 0,9524
2.285.760

2021 9.700.000 1: (1,05)2

= 0,9070
8.797.900

2022 600.000 1: (1,05)3

= 0,8638
518.280

2023 20.000 1: (1,05)4

= 0,8227
16.454



Σ Discounted (5%) Revenues 39.306.529 €

Expenditure at the beginning 170.000 €

Σ Discounted (5%) Expenditures 11.618.394 €

Rainer Bürstinghaus

Net Present Value; Numerical Example for the Calculation:

The Systematic Evaluation of Individual R&D Projects

27.518.135 €
Net Present Value,  NPV         

(Today´s "Future Balance")



Leverage Effect of the Interest Rate on the Resulting NPV

Years Σ Present Values 
Revenues €

Σ Present Values 
Expenditures €

Interest 

Rates

NPV*

2020

2023

43.720.322 12.260.456 02% 31.289.866 €

2020

2023

39.306.529 11.618.394 05% 27.518.135 €

2020

2023

33.146.987 10.662.360 10% 22.314.627 €

Rainer Bürstinghaus

*Assumption: Constant Expenditure at the Beginning of 170.000 €!  

The Systematic Evaluation of Individual R&D Projects



106 €Year

2019

2020

2021

2022

2023

0 1 2 3 4 5 6 7 8 9

Key Date: 01.02. , each

( : Σ Future Expenses)                                               
( : Σ Future Revenues)          ( : ʺSunk Costsʺ) 

Scenario:       

New Competitor!

Capital Value, Net Present Value, ʺSunk Cost-Principleʺ:

Rainer Buerstinghaus



ECV =   (PV x CcS – L) x CtS – D

PV Present Value: Σ of Future, Discounted Revenues

(Cash-inflow), Cash Value.

CcS Probability of Commercial Success (0 – 1).

L Costs for Product Launch and Commercialization.

CtS Probability of Technical Success (0 – 1).

D (Remaining) Research and Development Costs.

Expected Commercial Value (ECV) for an R&D Project: 

The Systematic Evaluation of Individual R&D Projects

Rainer Buerstinghaus



ECV

Yes    (1,00)

No (0,00)

Costs for Product Launch L Remaining R&D Costs D

Yes    (1,00)

No (0,00)

PV − €− €CcS CtS

The ECV is the in relation to economic and technical success 
probability-weighted present value PV(Σ of future discounted 
revenues). The remaining product launch and development costs, 
which are independent from those probabilities, have to be subtracted. 

Technical 

Success

Commercial 

Success (PV)

Expected Commercial Value (ECV) for an R&D Project: 

The Systematic Evaluation of Individual R&D Projects

Rainer Buerstinghaus



≈ 175 Ideas

≈ 035 R&D Projects

≈ 015 Products

≈ 003 Market Launches

≈  001 Market Success

Innovation Process, ʺSelection Funnel", Effectivity:

The Systematic Evaluation of Individual R&D Projects

Rainer Buerstinghaus

Estimates from the chemical 
and pharmaceutical industries 
(including small and medium-
sized companies).

Change! Focus! Speed!



Project

Example P1

ʺHighly Elastic Clear Coats for 

the OEM Automotive Sectorʺ. 

Project Evaluation: Net Present Value (NPV) 

and Expected Commercial Value (ECV).

Rainer Buerstinghaus



Σ (€): 31.007.669

Estimated Revenues (From 01.01.2020) in the 

R&D Project "Highly Elastic Clear Coats…ʺ 

Capital Value, Net Present Value (NPV)

*) Assumption: Sales Volume/Year ≈ 1.900 t of paint with 
an O.R. of € 12.63 per kg. Total O.R. ≈ € 24 million/year.

Rainer Buerstinghaus

Year Revenues € Discount Factors
with an Interest Rate 

of 05% per Year

Present
Values €

2020 18.000 1: (1,05)1

= 0,9524
17.143

2021 18.000 1: (1,05)2

= 0,9070
16.326

2022 13.000.000 1: (1,05)3

= 0,8638
11.229.400

2023 24.000.000*) 1: (1,05)4

= 0,8227
19.744.800



Σ (€): 18.073.972
Expenditure at the Beginning: 

265.000 € (E – Painting Robot)

Estimated Expenditures (From 01.01.2020) in the

R&D Project ʺHighly Elastic Clear Coats…ʺ 

Capital Value, Net Present Value (NPV)

Rainer Buerstinghaus

Year Expenditures € Dicount Factors with
an Interest Rate of

05% per Year

Present
Values €

2020 6.495.000 1: (1,05)1

= 0,9524
6.185.838

2021 9.167.000 1: (1,05)2

= 0,9070
8.314.469

2022 4.120.000 1: (1,05)3

= 0,8638
3.558.856

2023 18.000 1: (1,05)4

= 0,8227
14.809



Capital Value, Net Present Value (NPV at 1.01.2020)

Numerical Example for the R&D Project 

"Highly Elastic Clear Coats for the OEM…"

Rainer Buerstinghaus

Σ Discounted (5%) Revenues 31.007.699 €

Expenditure at the beginning 265.000 €

Σ Discounted (5%) Expenditures 18.073.972 €

Net Present Value,  NPV         

(Today´s "Future Balance") 12.688.697 €

(Painting Robot)



Present Value (PV) for ECV-Calculation

Σ of the Planned Revenues (From 01.01.2021) in the

R&D Project ʺHighly Elastic Clear Coats…ʺ 

*) Assumption: Sales Volume/Year ≈ 1,900 t of paint with 
an O.R. of € 12.63 per kg. Total O.R. ≈ € 24 million/year.

Rainer Buerstinghaus

Σ (€): 32.539.343

Year Revenues € Discount Factors with
an Intertest Rate of

05% per Year

Present
Values €

2021 18.000 1: (1,05)1

= 0,9524
17.143

2022 13.000.000 1: (1,05)2

= 0,9070
11.791.000

2023 24.000.000*) 1: (1,05)3

= 0,8638
20.731.200



ECV =   (32.539.343 € x 0,75 – 210.000 €) x 0.80 

ECV =   (PV x CcS – L) x CtS – D

– 10.680.000 € =        8.675.606 €

PV Present Value: Σ of Future, Discounted Revenues

(Cash-inflow), Cash Value.
32.539.343 €

CcS Probability of Commercial Success (0 – 1). 0,75

L Costs for Product Launch and Commercialization. 210.000 €

CtS Probability of Technical Success (0 – 1). 0,80

D (Remaining) Research and Development Costs. 10.680.000€

Expected Commercial Value (ECV) on 01.01.2021

R&D Project ʺHighly Elastic Clear Coats for the OEM...ʺ

Rainer Buerstinghaus



R&D Project Management 
in the Chemical Industry

 Innovations: Characteristics, Measures for its Promotion, Process Variants.

 Three Examples for Innovation Projects (Chemistry and Technology):                    
1. Highly Elastic Clear Coats for the OEM Automotive Sector.                                               
2. Nitrilase Catalyzed Synthesis of a Chiral Hydroxy-Carboxylic Acid.                          
3. New Metal-Organic Frameworks for the Adsorptive Storage of Gases.

 Projects, Target Systems, Project Management in R&D.

 Appropriate Organization and Effective Structure Planning of R&D Projects.

 Project Flow Planning, Milestones, the Stage-Gate®-Process, Network Diagrams.

 Effective Implementation and Control of R&D Projects, Trend Analyses.

 Success Risks: Identification, Classification and Treatment.   

 Recruitment and Lead of Project Staff:                                                 
Chemists (m/f/d) – Team Players, Pacemakers and Executives in Projects.

 Project Manager (m/f/d): Tasks, Leadership Functions and Personality Profile.

 The Systematic Evaluation of Individual R&D Projects.

 R&D Strategy: The Planning of a Project Portfolio.

The Subject Matter

Rainer Buerstinghaus



Subject Matter

R&D Strategy: 

The Planning of a Project Portfolio.

R&D Project Management 

in the Chemical Industry

Rainer Buerstinghaus



1960 –
1969

1970 –
1979

1980 –
1994 

2005 –
today

StageGate ®- processes for the continuous 

steering of the current R&D project portfolio.

1995 –
2004 

Hardly R&D projects: Research and develop-
ment based on the ʺPrinciple of Hopeʺ.

Selection and management of individual 
R&D projects with standard methods.

Portfolio of attractive R&D projects to hedge 
individual business areas.

R&D project portfolio as a strategic and 
corporate entrepreneurial tool.

R&D Project Portfolio – History of its Emergence:

R&D Strategy: The Planning of a Project Portfolio

Rainer Buerstinghaus



Effectiveness:

Selection of the right projects/goals.

ʺDoing the right thingsʺ

Efficiency:

Choosing the right working method.

ʺDoing the things rightʺ

Σ: Efficacy

Strategic 
Leverage!

R&D Project Portfolio Planning; Effectiveness − Efficiency.

R&D Strategy: The Planning of a Project Portfolio

Rainer Buerstinghaus



Numerous uncontrolled ʺSubmarine Projectsʺ!

(If this does not happen

Indispensable: The Setting of Priorities!

R&D Strategy: The Planning of a Project Portfolio

Rainer Buerstinghaus

"Setting priorities also means deciding 

what should not be done!"

For this, all opportunities and risks in market, chemistry 

and technology regularly have to be assessed!



Necessary: 

A smooth, trans-functional and cross-

sectoral cooperation in the own company.

R&D Strategy: The Planning of a Project Portfolio

Rainer Buerstinghaus

!

R&D strategies reflect the "conscience" of a 

company. They have a transdisciplinary, company-

wide character, and they are indispensable!

The corresponding strategic planning requires the 

cooperative interaction of technical, sales-related 

and financial resources.



Necessary: 

A smooth, trans-functional and cross-

sectoral cooperation in the own company.

R&D Strategy: The Planning of a Project Portfolio

This causes, that their companies will frittering 

away their precious R&D resources and can not 

gain a strong technology position anywhere.

Rainer Buerstinghaus

Unfortunately, some people responsible for plan-

ning research and development projects cannot 

say "No!".

!



Innovation Driver ʺProject-Tied Economyʺ:

 Project Release-Field

 Board Members

 GBU-/Division-Heads

 T.S.C.-Members

 R&D Strategy Matrix 

 Technology Matrix

 Market Matrix

 R&D Budget (€)
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Technology Position

R&D Strategy: The Planning of a Project Portfolio

Rainer Buerstinghaus
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(y
)



Entrepreneurial

Success Factors:

Business strategy, 
current and future 
markets, market 
shares, market growth, 
complete value chains.

Supply-related 

Success Factors: 

Future products, 
product groups, 
product substitutions, 
product deletions, 
noticeable trends 
(Lifestyle-changes). 

Technical-Logistical

Success Factors: 

Production process, plant 
design, factory-network, 
transport, warehousing, 
safety, environmental 
protection measures.

R&D Project-Related

Success Factors:             

Assessment of the 
current situation and the 
future potential in terms 
of technology and 
market, conformity with 
the corporate strategy.

R&D Project Portfolio Product Portfolio

Technology Portfolio Business Portfolio

R P

BT

Types of Strategic Portfolio Planning and Steering in the 

Chemical Industry and their Full Cross-Linking (Simplex):

Rainer Buerstinghaus

K4 - Graph
4
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Conventional

Procedure

Project Management

Procedure with

ʺInnovation Sprintersʺ

Time

Project Selection

Project Order

New (Product) Ideas New (Product) Ideas

ʺStrategy

Funnelʺ

Series Production

Series Production

Highly

effective

Weakly

effective

Rainer Buerstinghaus

Δt

Area of Opportunities for Innovations

(ʺOpportunity Fieldsʺ)



R&D Project Portfolio Planning: Technology Market Matrix.

Replanning of a                 

R&D Project Portfolio

Technology Position
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Later

Before

Neccessary: Focusing! 

Rainer Buerstinghaus



An effective tool for the targeted structuring of the R&D

strategy planning between research / development on the
one hand and the company management together with the
operational business divisions on the other.

Examples of operational divisions in the chemical and 

pharmaceutical industries (Global Business Divisions): 

Rainer Buerstinghaus

R&D Strategy: The Planning of a Project Portfolio

The Technology Market Matrix:

Pharmaceuticals, Consumer Health, Vaccines, Intermedi-
ates, Fine Chemicals, Performance Chemicals, Petroche-
micals, Construction Chemicals, Catalysts, Dispersions,
Pigments, Coatings, Agricultural Products, Polycarbonates,
Styrenics, Polyurethanes, Polysiloxanes, Oil&Gas, etc.



The Technology Matrix; Two Coordinate Axes (x/y):

The technology matrix provides information about the 
status and development potential of the own technologies.

(Own) Technology Sum of all (own) technical and scien-
tific methods and of all functional 
operational equipment.

Technology Position State of the company's techno-

logy in (external) comparison to 

that of the competition.

Technology Potential Development possibilities of the 

own technology from internal 

company`s view.

R&D Strategy: The Planning of a Project Portfolio

Rainer Buerstinghaus

(0 ≤ x ≤ 100)

(0 ≤ y ≤ 100)



Position

Potential

Technology Position:

Technology Potential:

The  Technology Matrix, Content; Position (x), Potential (y):

R&D Strategy: The Planning of a Project Portfolio

In  Relation to
the Competition!

Without Reference 
to the Competition!

Current state of one`s own 
technology compared to the 
technologies of the worldwide (or 
also regional) relevant competitors.

Development potential of one`s own 
current technologies. The identified 
potentials should be realizable and 
commercially usable.

Rainer Buerstinghaus



Criteria

Technology Position:

R&D Strategy: The Planning of a Project Portfolio

 R&D Competence

 Procedures

 Product Performances

 Raw Materials/Intermediates

 Facilities/Infrastructure/Verbund

 Patents/Licenses

 Costs

Rainer Buerstinghaus



Criteria Factors

R&D Competence Current ability to find new, competitive products, processes and applications. 
Present competence/training of scientific and technical personnel. Use of 
available know-how synergies. Current internal and external knowledge 
transfer. Todays existing research collaborations.

Procedures Present competitiveness of procedures: Yields, chemical conversions, 
quality, costs, ecological/toxicological safety. Transferability of the procedure 
to other products. Current state of the art.

Product Performances Competitiveness of one`s own current products. Purity of these products. 
Present physical and biological properties of the new substances.

Raw materials/ 

Intermediates

Current availability of raw materials at acceptable prices, own raw material 
supply, number and reliability of external supply sources.

Facilities/Infrastructure/ 

Verbund

Type and condition of production equipment, apparatuses. Reliable energy 
supply, functioning disposal facilities required for production.

Patents/Licenses Intellectual property rights for the own research results. Present existence of 
own key patents and prohibition rights of third parties. Availability of 
competent and committed cooperation partners.

Costs Current manufacturing costs, investment costs, variable costs and fixed 
costs, economies of scale. Company-owned synergies.

Technology Position:

R&D Strategy: The Planning of a Project Portfolio

Rainer Buerstinghaus



 Innovation Potential through R&D

 Procedures

 Product Performances

 Raw Materials/Intermediates

 Facilities/Infrastructure/Verbund

 Patents/Licenses

 Costs

Criteria

Technology Potential:

R&D Strategy: The Planning of a Project Portfolio

Rainer Buerstinghaus



Criteria Factors

Innovation potential 

through R&D

Probability to develop fundamentally new products and processes in future. 
Existing starting points. Long-term expertise of the staff, prospective availa-
bility of know-how and synergies. Envisaged future research collaborations.

Procedures Possibility for improvement of existing, own procedures concerning yield, 
substance turnover, product quality, costs, (eco) toxicological problems.

Product performances Opportunities for the improvement of future products/product ranges. 
Possible and feasible physical, technical or biological property profile.

Raw materials/ 

Intermediates

Improvement of the availability of raw materials at acceptable prices. Own, 
long term future supply of raw materials. Number and reliability of external 
sources of supply.

Facilities/Infrastructure/ 

Verbund

Approaches for improving the type and / or condition of equipment required 
for production, better equipment. Future secure energy supply. Long-term 
functioning modern disposal facilities. 

Patents/Licenses Potential for improvement of own industrial property rights situation. Own key 
patents, potential, attractive cooperation partners.

Costs Opportunities to reduce manufacturing costs, investment costs, variable and 
fixed costs. Possibilities for ʺEconomy of Scaleʺ. Company-owned, future 
synergies.

Technology Potential:

R&D Strategy: The Planning of a Project Portfolio

Rainer Buerstinghaus
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The market portfolio provides information about one's own 
position in the market and the future appeal to the business.

(Own) Market Fields of the own business activities 
in the interaction of supply and de-
mand. 

Market Position Own current position in the mar-

ket, with regard to a product or a 

product group.

Market Attractiveness Future attractiveness of the mar-

ket (within 10 years) from the 

company's own point of view. 

The Market Matrix; Two Coordinate Axes (x/y):

R&D Strategy: The Planning of a Project Portfolio

Rainer Buerstinghaus

(0 ≤ x ≤ 100)

(0 ≤ y ≤ 100)



Position

Potential

The Market Matrix, Content; Position (x), Attractiveness (y):

Market Attractiveness:

Market Position:
In  Relation to
the Competition!

Without Reference 
to the Competition!

Current position of the own com-
pany in relation to the positions of 
the worldwide (possibly regional) 
important competitors.

Future attractiveness of the market 
from the perspective of one's own 
company (perspective: 10 years) in 
relation to other ʺownʺ markets.

R&D Strategy: The Planning of a Project Portfolio

Rainer Buerstinghaus



Criteria

Market Position:

R&D Strategy: The Planning of a Project Portfolio

 Market Share

 Internal Consumption

 Earnings Position

 Logistics

 Marketing Expertise

 Product Quality

 Customer Structure

 Product Range

Rainer Buerstinghaus



Market Position:

R&D-Strategy: The Planning of a Project Portfolio

Criteria Factors

Market Share Today's shares of the worldwide market volume and of the regional 
market.

Internal Consumption Current opportunity to use resulting (intermediate) products in-house and 
integrate them into the own value chains.

Earnings Position Present revenue after deducting all costs per ton sold / kilogram of product 
sold.

Logistics Current situation with regard to smooth transport and delivery of the 
products according to the customer's request ("just in time").

Marketing Expertise The own ability to successfully position current products in the market 
through service. Efficient technical service on site. Experience and 
flexibility of the current sales team.

Product Quality Properties of today's product meet / exceed customer requirements. 
Quality constancy, no complaints.

Customer Structure Current number, size, locations and (buy) behavior of key customers. Their 
current buyer power and credit rating.

Product Range Today's product variety with regard to the current market needs. Complete 
ʺproduct range offers". Current buying habits of customers.

Rainer Buerstinghaus



 Market Growth

 Market Volume

 Displacement/Substitution

 Market Access Barriers

 Earnings Prospects

 Supplier Structure

 Customer Structure

 Environmental Situation

R&D Strategy: The Planning of a Project Portfolio

Criteria

Market Attractiveness:

Rainer Buerstinghaus



R&D-Strategy: The Planning of a Project Portfolio

Criteria Factors

Market Growth Expected average annual growth of the market in the next 10 years. New 
fields of application. Future law changes.

Market Volume Expected volume-related and value adding-related market size in about 10 
years.

Displacement/ 

Substitution

Future replacement of competitor`s products with own products or the 
substitution of own products. Likely speeds and the foreseeable extent of 
predatory competition and product substitution.

Market Access Barriers Upcoming legal regulations. Need for big investments. Regulatory 
restrictions. Possible technical hurdles.

Earnings Prospects Expected future earnings and return in the own company (BE, Gross 
Yield).

Supplier Structure Number, size, locations and future behavior of competitors, intensity of 
competition. Later mergers and concentration processes.

Customer Structure Foreseeable number, size, locations and purchasing behavior of the 
customers. Their future market force. Later concentration processes. 
Probability of centralization of customer`s purchasing.

Environmental Situation Later influences of the market for reasons of environmental protection. 
Upcoming legal regulations, changes of acceptance in the population.

Market Attractiveness:

Rainer Buerstinghaus
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Innovation 
Successes

Innovation strategy as a function of technology matrix, market matrix 
and product-specific life cycle analyses.

Technology Matrix Market Matrix Life Cycle Position

Three ʺDialog Boxes" as Planning Basis:

R&D Strategy: The Planning of a Project Portfolio

Position

C

B

A

Position

C

B

A

Time

B

C
A

First-class chemical and technical skills; Highly qualified 
staff; Top equipment: laboratory, technical center and 
production; Coordinated R & D project portfolio. 
Competent pilot customers with ʺmarket impactʺ.

Rainer Buerstinghaus



Step 1:                                                                                
Project-specific weighting of the individual criteria.

Through a rating with 0, the criterion in question is cancelled 
and the remaining criteria become more important. 

The scale ranges from 0 (unimportant) to 5 (very important).

Elaboration of a Technology Market Matrix: 

Each individual criterion receives a project-dependent weighting.

R&D Strategy: The Planning of a Project Portfolio

Rainer Buerstinghaus



Elaboration of a Technology Market Matrix: 

R&D Strategy: The Planning of a Project Portfolio

The evaluation takes place in a team involving experts from 
research, development, production, marketing, sales, 
environmental protection/safety.

Each project is assessed on the basis of all relevant individual cri-
teria. The scale for these ranges from 1 (very bad) to 5 (very good).

Step 2:                                                                                               
Project-specific assessment based on all individual criteria.

Rainer Buerstinghaus



Elaboration of a Technology Market Matrix: 

R&D Strategy: The Planning of a Project Portfolio

Step 3:                                                                                    
Project-specific standardization of the sum of all ratings.

The project-specific scaling is done by dividing the highest 
possible value 100 by the sum of all values from                         
(weighting X 5 (assessment))             Normalization Factor.

The standardization is based on the best possible assessment 
for each individual criterion (5          very good).

Rainer Buerstinghaus



Criterion Weighting Assessment 

(Maximum!)

Weighting x

Assessment

R&D Competence 05 05 25

Procedures 04 05 20

Product Performance 02 05 10

Raw Materials/Intermediates 01 05 05

Facilities/Infrastructure 02 05 10

Patents/Licenses 04 05 20

Costs 03 05 15

Total Σ 21 Σ 105

Technology Position, Normalization Maximum Value: 100.

R&D Project, Weighting of the Individual Criteria Example

Scaling Factor: 100/Σ Weighting x Assessment 100/105 ≈ 0,95

Rainer Buerstinghaus



Aggressive use of

R&D resources

Attention: 

Marketing 

too much

enthused?

Appropriate use of Funds through a Valid Positioning:

R&D Strategy: The Planning of a Project Portfolio
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Technology PositionBad Excellent

Attention: 

R&D         

too much

enthused?

Selective use of

R&D resources

Defensive use of

R&D resources
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Project

Example P1

ʺHighly Elastic Clear Coats for 

the OEM Automotive Sectorʺ. 

Portfolio Planning:  

Positioning of a R&D Project.

Rainer Buerstinghaus



Own research and development, own production facilities for synthetic
polyacrylates and paints made from these. Active for 15 years in the
field of "clear coats for the OEM finishing of automobiles".

R&D Project "Highly Elastic Clear Coats for the OEM…" 

Chemical specialty: Production of "tailor-made" OH-polyacrylates.

The Coatings and Chemical Company ʺ[…GmbH 1 ]ʺ:

R&D Strategy: The Planning of a Project Portfolio

Larger, medium-sized company: 1270 employees worldwide, including 
25 chemists, 37 engineers (FH), 19 engineers (TU).

Rainer Buerstinghaus



Technology Position, Normalization: Maximum Value 100.

Criterion Weighting Assessment 

(Maximum!)

Weighting x

Assessment

R&D Competence 04 05 20

Procedures 02 05 10

Product Performance 05 05 25

Raw materials/Intermediates 03 05 15

Facilities/Infrastructure 02 05 10

Patents/Licenses 04 05 20

Costs 02 05 10

Total Σ 22 Σ 110

Scaling Factor: 100/Σ Weighting x Assessment 100/110 ≈ 0,91

R&D Project ʺHighly Elastic Clear Coats for the OEM…ʺ

Rainer Buerstinghaus



 Dependence on various raw material suppliers, especially those who supply 
diisocyanates and oligools for the production of HBC crosslinkers.

 Currently, personnel and maintenance-intensive batch plants are used. Plan: 
Construction of a continuously operating new plant in Slovakia (EU).

 High wage and energy costs at today's production site. Plan: Relocation of the 
entire production to Eastern Europe in about 3 years. 

 Owner of key patents with long remaining terms.

 Future collaborations with leading research institutes in the field of new 
materials are in an advanced planning process.

Technology Matrix 

Framework Conditions

Rainer Buerstinghaus

R&D Project ʺHighly Elastic Clear Coats for the OEM…ʺ



Technology Position:

Criterion Weighting Assessment Weighting x

Assessment

R&D Competence 04 02 08

Procedures 02 03 06

Product Performance 05 03 15

Raw Materials/Intermediates 03 02 06

Facilities/Infrastructure 02 03 06

Patents/Licenses 04 05 20

Costs 02 02 04

Total Σ 22 Σ 65

Scaling Factor 100/110 ≈ 0,91 65 x 0,91 =       59,15

Rainer Buerstinghaus

R&D Project ʺHighly Elastic Clear Coats for the OEM…ʺ



Criterion Weighting Assessment Weighting x

Assessment

Innovation potential, R&D 04 04 16

Procedures 04 03 12

Product performance 03 05 15

Raw materials/Intermediates 03 02 06

Facilities/Infrastructure 02 03 06

Patents/Licenses 03 03 09

Costs 05 04 20

Total Σ 24 Σ 84

Technology Potential:

Scaling Factor 100/120 ≈ 0,83 84 x 0,83 =       69,72

Rainer Buerstinghaus

R&D Project ʺHighly Elastic Clear Coats for the OEM…ʺ



 Market share currently <10% because other, larger polyacrylate manufacturers 
with "classic", sometimes water-based clearcoats have an oligopoly position in 
the automotive industry.

 Due to the high degree of specialization in the delivery area of "High-branched 
Crosslinkers", no further "horizontal synergies” or self-consumptions of 
"HBCs" as coating agents can be used in the own chemical factories.

 By the use of new reactors, working under inert gas with radially promoting 
disc stirrers a high purity of HBC`s is ensured. Future quality advantage over 
the products of competitors.

 Very good earnings prospects due to a rapidly growing market for scratch-
resistant automotive coatings.

 All eco-toxicological preconditions and the corresponding environmental pro-
tection measures have been implemented for a future, successful marketing.

Market Matrix 

Framework Conditions

Rainer Buerstinghaus

R&D Project ʺHighly Elastic Clear Coats for the OEM…ʺ



Market Position:

Criterion Weighting Assessment Weighting x

Assessment

Market Share 04 02 08

Internal Consumption 03 01 03

Earnings Position 03 04 12

Logistics 02 04 08

Marketing Expertise 04 03 12

Product Qualität 05 05 25

Customer Structure 04 04 16

Product Range 04 03 12

Total Σ 27 Σ 96

Scaling Factor 100/135 ≈ 0,74 96 x 0,74 =         71,04

Rainer Buerstinghaus

R&D Project ʺHighly Elastic Clear Coats for the OEM…ʺ



Market Attractiveness:

Criterion Weighting Assessment Weighting x

Assessment

Market Growth 05 05 25

Market Volume 03 03 09

Displacement/Substitution 02 04 08

Market Access Barriers 04 05 20

Earnings Prospects 05 05 25

Supplier Structure 04 04 16

Customer Structure 03 03 09

Environmental Situation 02 05 10

Total Σ 28 Σ 127

Scaling Factor 100/140 ≈ 0,71 127 x 0,71 =         90,17

Rainer Buerstinghaus

R&D Project ʺHighly Elastic Clear Coats for the OEM…ʺ



Market Position: 71

Market Attraktiveness: 90

Technology Position: 59 

Technology Potential: 70

[…GmbH 1 ]

R&D Strategy: The Planning of a Project Portfolio

Rainer Buerstinghaus

R&D Project ʺHighly Elastic Clear Coats for the OEM…ʺ 



R&D Strategy: The Planning of a Project Portfolio

R&D Project ʺHighly Elastic Clear Coats…ʺ (    ): 
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R&D Project ʺHighly Elastic Clear Coats…ʺ (    ): 

R&D Strategy: The Planning of a Project Portfolio
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Launch Growth Maturity and Saturation Decline
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R&D Project ʺHighly Elastic Clear Coats…ʺ (    ): 

R&D Strategy: The Planning of a Project Portfolio

Life Cycle Position
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Project

Example P2

Portfolio Planning:  

Positioning of a R&D Project.

ʺNitrilase-Catalyzed Synthesis of a 

Chiral α-Hydroxycarboxylic Acidʺ.  

Rainer Buerstinghaus



The Biotech-Company ʺ[…GmbH 2 ]ʺ:

Special products: Enantiomeric pure, optically active carboxylic acids, 
carboxylic esters and amines as intermediates for new pharmaceutical 
agents and crop protection products.

R&D Project ʺNitrilase-Catalyzed Synthesis…ʺ 

R&D Strategy: The Planning of a Project Portfolio

Start-up company with 77 employees throughout Europe, including 15 
(bio) chemists, 7 microbiologists, 13 engineers (FH), 4 engineers (TU).

Own research and development with attached production and pilot plants.
Active for 8 years in R&D, scale-up and the production of ChiPros using 
ʺWhite Biotechnologyʺ.

Rainer Buerstinghaus



R&D Project ʺNitrilase-Catalyzed Synthesis…ʺ 

 Medium-term indispensable investments in a continuously operating 
"Chemostat bioreactor" equipped with modern measuring and control 
technology, corresponding to the state of the art.

 Uncertainty about the short- and long-term development of the state of 
science and technology in the case of nitrilases within white biotechnology. 
Noticeable increase in patent applications by the competition.

 Excellent, consistent product purity thanks to a reliable quality control.

 Free access to the latest biotechnological research results. Very good position 
for recruiting top biotechnologists or chemists.

 Reliable raw material base through a long-term safe and steady supply of 
cyanohydrin from 2-methoxy-2-methyl-propanal by the parent company.

Technology Matrix 

Framework Conditions

Rainer Buerstinghaus



Criterion Weighting Assessment Weighting x

Assessment

R&D Competence 05 05 25

Procedures 05 03 15

Product Performance 05 05 25

Raw Materials/Intermediates 03 05 15

Facilities/Infrastructure 04 03 12

Patents/Licenses 05 04 20

Costs 03 05 15

Total Σ 30 Σ 127

Scaling Factor 100/150 ≈ 0,67 127 x 0,67 =       85,09

Technology Position:

R&D Project ʺNitrilase-Catalyzed Synthesis…ʺ

Rainer Buerstinghaus



Criterion Weighting Assessment Weighting x

Assessment

Innovation potential, R&D 04 05 20

Procedures 05 04 20

Product performance 05 05 25

Raw materials/Intermediates 04 04 16

Facilities/Infrastructure 04 05 20

Patents/Licenses 05 02 10

Costs 04 04 16

Total Σ 31 Σ 127

Scaling Factor 100/155 ≈ 0,65 127 x 0,65 =       82,55

Technology Potential:

R&D Project ʺNitrilase-Catalyzed Synthesis…ʺ

Rainer Buerstinghaus



R&D Project ʺNitrilase-Catalyzed Synthesis…ʺ 

 Market share in Europe is currently <3%, as several biotechnological start-up 
companies have successfully established themselves in the product segment 
"enantiomerically pure carboxylic acids".

 Currently, only one "major customer" from the crop protection sector is in sight 
as a buyer. Over the next ten years, however, its competitors in the same 
class of active ingredients are likely to become active.

 In the future, mergers and centralization of the purchasing departments will 
most likely increase their power as customers.

 Quality leadership as a reliable manufacturer of a high-purity, chiral 
α-hydroxycarboxylic acid. Lean production and administration processes with 
flexible delivery dates and delivery times.

Market Matrix 

Framework Conditions

Rainer Buerstinghaus



Criterion Weighting Assessment Weighting x

Assessment

Market Share 04 01 04

Internal Consumption 01 01 01

Earnings Position 05 03 15

Logistics 03 04 12

Marketing Expertise 03 03 09

Product Qualität 05 05 25

Customer Structure 04 01 04

Product Range 04 02 08

Total Σ 29 Σ 78

Scaling Factor 100/145 ≈ 0,69 78 x 0,69 =         53,82

Market Position:

R&D Project ʺNitrilase-Catalyzed Synthesis…ʺ

Rainer Buerstinghaus



Criterion Weighting Assessment Weighting x

Assessment

Market Growth 04 04 16

Market Volume 03 03 09

Displacement/Substitution 01 03 03

Market Access Barriers 01 04 04

Earnings Prospects 05 02 10

Supplier Structure 04 04 16

Customer Structure 04 02 08

Environmental Situation 04 03 12

Total Σ 26 Σ 78

Scaling Factor 100/130 ≈ 0,77 78 x 0,77 =        60,06

R&D Project ʺNitrilase-Catalyzed Synthesis…ʺ

Market Attractiveness:

Rainer Buerstinghaus



[…GmbH 2 ]

Market Position: 54

Market Attractiveness: 60

Technology Position: 85 

Technology Potential: 83

R&D Project ʺNitrilase-Catalyzed Synthesis…ʺ : 

R&D Strategy: The Planning of a Project Portfolio

Rainer Buerstinghaus
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R&D Project ʺNitrilase-Catalyzed Synthesis…ʺ    (    ): 
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Launch Growth Maturity and Saturation Decline
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R&D Strategy: The Planning of a Project Portfolio

Life Cycle Position

R&D Project ʺNitrilase-Catalyzed Synthesis…ʺ    (    ): 

Rainer Buerstinghaus



Subproject

Example P3

Portfolio Planning:         

Positioning  of a R&D Subproject.

ʺNew Metal Organic

Frameworks for the Adsorptive 

Storage of Hydrogen Gasʺ.

Rainer Buerstinghaus



Subproject ʺNew Metal Organic Frameworks…..Hydrogen Gasʺ.

Organic specialty chemicals: Production and distribution of 
TMA (Trimellitic anhydride) and PMA, (Pyromellitic anhydride).

The Chemical Company ʺ[…GmbH 3]ʺ:

R&D Strategy: The Planning of a Project Portfolio

Smaller, medium-sized company: 127 employees across Europe, including 
11 chemists, 17 engineers (FH), 5 engineers (TU). Manufacturer and 
distributor of special metal organics.

Own research and development, own production. Active for 12 years 
in R&D, scale-up and contract manufacturing of Metal Organica.

Rainer Buerstinghaus



 Urgently necessary investments in the expansion of the pilot plant for the 
vacuum drying of highly porous materials are already emerging today. The 
best possible chemical engineering needs to be clarified in the medium term.

 At present, there are only informal contacts with universities elaborating first-
class research results in the MOF sector. Future, very close and exclusive 
cooperations are planned.

 Best possible raw material situation: TMA and PMA are produced as pure 
substances in-house. There is a reliable supplier of Zn(NO3)2 in own company 
holding.

 Owners of key patents with long durations in each case. The focus is on 
highly porous materials with excellent gas storage capacity.

Technology Matrix 

Framework Conditions

Rainer Buerstinghaus

Subproject ʺNew Metal Organic Frameworks…..Hydrogen Gasʺ.



Criterion Weighting Assessment Weighting x

Assessment

R&D Competence 04 02 08

Procedures 05 04 20

Product Performance 05 05 25

Raw materials/Intermediates 05 05 25

Facilities/Infrastructure 04 02 08

Patents/Licenses 05 05 25

Costs 03 05 15

Total Σ 31 Σ 126

Scaling Factor 100/155 ≈ 0,65 126 x 0,65 =       81,9

Technology Position:

Subproject ʺNew Metal Organic Frameworks…Hydrogen Gasʺ

Rainer Buerstinghaus



Technology Potential:

Criterion Weighting Assessment Weighting x

Assessment

Innovation potential, R&D 04 05 20

Procedures 05 03 15

Product performance 04 05 20

Raw materials/Intermediates 04 05 20

Facilities/Infrastructure 04 03 12

Patents/Licenses 05 04 20

Costs 03 04 12

Total Σ 29 Σ 119

Scaling Factor 100/145 ≈ 0,69 119 x 0,69 =       82,11

Rainer Buerstinghaus

Subproject ʺNew Metal Organic Frameworks…Hydrogen Gasʺ



 Market share in Europe is currently <2%, as numerous start-up companies are 
active in this product segment in cooperation with universities.

 At present, no "pilot customer" with sufficient technical competence and 
market experience in the field of hydrogen storage is in sight.

 Over the next five years, M&A are very likely in the business with industrial 
gases. This will give potential buyers of MOFs a high procurement power.

 Authorization restrictions on the part of the European authorities of MOFs with 
heavy metal containing "connector-elements" for other applications are already 
apparent today. At best, niche market.

 High flexibility for the timely delivery of customers with a high-quality product 
through a streamlined production process and parallel to this, swift 
administrative processes.

Market Matrix 

Framework Conditions

Rainer Buerstinghaus

Subproject ʺNew Metal Organic Frameworks…..Hydrogen Gasʺ.



Market Position:

Criterion Weighting Assessment Weighting x

Assessment

Market Share 04 01 04

Internal Consumption 02 01 02

Earnings Position 03 04 12

Logistics 03 04 12

Marketing Expertise 05 02 10

Product Qualität 04 04 16

Customer Structure 04 02 08

Product Range 04 03 12

Total Σ 29 Σ 76

Scaling Factor 100/145 ≈ 0,69 76 x 0,69 =         52,44

Rainer Buerstinghaus

Subproject ʺNew Metal Organic Frameworks…Hydrogen Gasʺ



Market Attractiveness:

Criterion Weighting Assessment Weighting x

Assessment

Market Growth 05 03 15

Market Volume 03 02 06

Displacement/Substitution 02 03 06

Market Access Barriers 04 02 08

Earnings Prospects 05 03 15

Supplier Structure 03 03 09

Customer Structure 03 01 03

Environmental Situation 03 02 06

Total Σ 28 Σ 68

Scaling Factor 100/140 ≈ 0,71 68 x 0,71 =         48,28

Rainer Buerstinghaus

Subproject ʺNew Metal Organic Frameworks…Hydrogen Gasʺ



[…GmbH 3 ]

Market Position: 52

Market Attractiveness: 48

Technology Position: 82 

Technology Potential: 82

R&D Strategy: The Planning of a Project Portfolio

Rainer Buerstinghaus

Subproject ʺNew Metal Organic Frameworks…..Hydrogen Gasʺ.
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Subproject ʺNew Metal Organic Frameworks…ʺ   (    ):
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R&D Strategy: The Planning of a Project Portfolio

Life Cycle Position

Subproject ʺNew Metal Organic Frameworks…ʺ (    ):
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 Innovations: Characteristics, Measures for its Promotion, Process Variants.

 Three Examples for Innovation Projects (Chemistry and Technology):                    
1. Highly Elastic Clear Coats for the OEM Automotive Sector.                                               
2. Nitrilase Catalyzed Synthesis of a Chiral Hydroxy-Carboxylic Acid.                          
3. New Metal-Organic Frameworks for the Adsorptive Storage of Gases.

 Projects, Target Systems, Project Management in R&D.

 Appropriate Organization and Effective Structure Planning of R&D Projects.

 Project Flow Planning, Milestones, the Stage-Gate®-Process, Network Diagrams.

 Effective Implementation and Control of R&D Projects, Trend Analyses.

 Success Risks: Identification, Classification and Treatment.   

 Recruitment and Lead of Project Staff:                                                 
Chemists (m/f/d) – Team Players, Pacemakers and Executives in Projects.

 Project Manager (m/f/d): Tasks, Leadership Functions and Personality Profile.

 The Systematic Evaluation of Individual R&D Projects.

 R&D Strategy: The Planning of a Project Portfolio.

At the End….
R&D Project Management 
in the Chemical Industry

The Subject Matter

Rainer Buerstinghaus



ʺChaosʺ ʺBureaucracy

R&D Project Management in the Chemical Industry

Free 
Space

Process
Thinking

Balanced, reasonable and with a sense of proportion! 

Rainer Buerstinghaus



According to Johann Wolfgang von Goethe 

(1749 – 1832)

“It's not enough to know, 
you also have to apply it!
It's not enough to want, 
you also have to do it!“

R&D Project Management in the Chemical Industry

Balanced, reasonable and with a sense of proportion! 

Rainer Buerstinghaus



(Source: Prof. Dr.  Axel Kleemann,                                                           
Nachrichten aus Chemie, Technik und Laboratorium.)

Limits of its Capability (!)

".... and just as little inventions can be compelled 

through project management itself! ..."

ʺ…The substitution of the chemistry-idiot by means 

of the project-idiot will certainly not be able to remedy 

the lack of innovation in Germany...."

R&D Project Management in the Chemical Industry

Rainer Buerstinghaus



? !

At the End of this Lecture Module: Key Messages for You 
as Future Head of Research Projects (Industry)!

Rainer Buerstinghaus

Not solely Visions: Brilliant Ideas!

Not solely Intentions: Targets!

Not solely Initiatives: Projects!

Not solely Meetings: Actions!

Not solely Explanations: Results!

Not solely Scientific Discoveries: Substantial Operating Results!



? !

At the End of this Lecture Module: Key Messages for You 
as Future Head of Research Projects (University)!

Rainer Buerstinghaus

Not solely Visions: Brilliant Ideas!

Not solely Intentions: Research Plans!

Not solely Initiatives: Research Projects!

Not solely Discussions: Experiments!

Not solely Explanations: Results!

Not solely Scientific Findings: Publications with ʺLeverageʺ!



Place Research / Innovation Center Calendar Year(s)

Düsseldorf Max-Planck-Institut für Eisenforschung 1988

Wuppertal TAW, Technische Akademie Wuppertal 1991-1998

Dresden Technische Universität Dresden 1992

Bonn Vereinigte Aluminium-Werke AG, VAW 1993

Erlangen Friedrich-Alexander-Universität Erlangen-Nürnberg 1994

Potsdam Max-Planck-Institut für Kolloid- und Grenzflächenforschung 1995

Göttingen Georg-August-Universität Göttingen 1998, 2002

Freiburg Albert-Ludwigs-Universität Freiburg 1999, 2003

Kaiserslautern Technische Universität Kaiserslautern 1999

München Technische Universität München, TUM 1999

München Ludwig-Maximilians-Universität München, LMU 1999, 2003

Leipzig Universität Leipzig 2000

Bonn Rheinische Friedrich-Wilhelms-Universität Bonn 2000, 2003

Köln Universität zu Köln 2001

Marburg Philipps-Universität Marburg 2001, 2003

Kiel Christian-Albrechts-Universität zu Kiel 2001

Zürich Eidgenössische Technische Hochschule Zürich, ETH 2002

Bielefeld Universität Bielefeld 2002

Aachen Rheinisch-Westfälische Technische Hochschule Aachen, RWTH 2002
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Place Research  / Innovation Center Calendar Year(s)

Düsseldorf Heinrich-Heine-Universität Düsseldorf 2002

Würzburg Julius-Maximilians-Universität Würzburg 2002, 2006

Cambridge /  U. S. A. Harvard University 2003

Frankfurt/Main Dechema Gesellschaft für Chemische Technik und Biotechnologie e.V. 1996, 2003

Stuttgart Max-Planck-Institut für Festkörperforschung 2003

Braunschweig Technische Universität Braunschweig 2003

Regensburg Universität Regensburg 2004

Heidelberg Ruprecht-Karls-Universität Heidelberg, Catalysis Research Laboratory 2004, 2009

Bochum Ruhr-Universität Bochum 2005

Ulm Universität Ulm 2005

Wiesbaden GVC/Dechema Jahrestagung 2005

Gießen Justus-Liebig-Universität Gießen 2005

Karlsruhe Universität Karlsruhe (TH), Karlsruher Institut für Technologie, KIT 2005, 2011

Mainz Johannes Gutenberg-Universität Mainz 2007

Saarbrücken Universität des Saarlandes 2008

Mülheim/Ruhr Max-Planck-Institut für Kohlenforschung 2009

Essen Universität Duisburg-Essen 2009

Münster Westfälische Wilhelms-Universität Münster 2010, 2011, 2014, 2015, 2018

Rostock Universität Rostock 2012
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 Kerzner, Projekt Management, Ein systemorientierter Ansatz, mitp, Redline Verlag, Heidelberg, 2008.

 Gessler, Kompetenzbasiertes Projektmanagement, GPM-Publikation, Nürnberg, 2016.

 Patzak, Rattay, Projektmanagement, Linde-Verlag, Wien, 2014.

 Jenny, Projektmanagement - Das Wissen für den Profi, vdf Hochschulverlag an der ETH, Zürich, 2020.

 Jenny, Projektmanagement - Das Wissen für eine erfolgreiche Karriere, vdf Hochschulverlag an der ETH, Zürich, 2020.

 Drees, Lang, Schöps, Praxisleitfaden Projektmanagement, Carl Hanser Verlag, München, 2014.

 Burghardt, Projektmanagement, Publicis MCD Verlag, Erlangen, 2018.

 Leker, Gelhard, von Delft, Business Chemistry, Wiley & Sons Ltd., Oxford U. K., 2018. 

 Hauschildt, Salomo, Schultz, Kock, Innovationsmanagement, Verlag Franz Vahlen, München, 2021.

 Vahs, Brem, Innovationsmanagement, Schäffer-Poeschel Verlag, Stuttgart, 2015.

 Gausemeier, Dumitrescu, et al., Innovationen für die Märkte von morgen, Carl Hanser Verlag, München, 2019.
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 Hesseler, Projektmanagement, Verlag Franz Vahlen, München, 2015.

 Stöger, Wirksames Projektmanagement, Schäffer- Poeschel, Stuttgart, 2019.

 Litke, Projektmanagement, Carl Hanser Verlag, München, 2007, new edition announced for 2023.

 Litke, Kunow, Schulz-Wimmer, Projektmanagement, Haufe-Lexware, Freiburg, 2018.

 Madauss, Projektmanagement, Theorie und Praxis aus einer Hand, Springer Gabler, Berlin, 2020.

 Bea, Scheurer, Hesselmann, Projektmanagement, UVK-Verlag, München, 2020.

 Braehmer, Projektmanagement für kleine und mittlere Unternehmen, Carl Hanser Verlag, München, 2009.

 Klein, Projektmanagement in der Praxis, Ebook, Verlag Interna, Bonn, 2012.

 Weichselbaumer, Bley, MS-Project 2013 in 13 Stunden, epubli GmbH, Stuttgart, Berlin, 2014.

 Dittmann, Dirbanis, Projektmanagement (IPMA®), Haufe, Freiburg, 2020.

 Schels, Seidel, Projektmanagement mit Excel, Carl  Hanser Verlag, München, 2016.

 Tumuscheit, Überleben im Projekt, Redline Wirtschaft, Heidelberg, 2014.

 Tumuscheit, 55 Mythen des Projektmanagements, Orell Füssli Verlag, Zürich, 2013.

 Meyer, Reher, Projektmanagement, Springer Fachmedien, München, 2020.

 Drews, Hillebrand, Kärner, Praxishandbuch Projektmanagement, Haufe, Freiburg, 2015.

 Pautsch, Steininger, Lean Project Management – Projekte exzellent umsetzen, Carl Hanser Verlag, München, 2014.

 Cole, Barker, Brilliant Project Management, Pearson Education Ltd., London, 2015.

 Andler, Tools für Projektmanagement, Workshops und Consulting, Publicis Publishing, Erlangen, 2015.

 Hüsselmann, Lean Project Management, Schäffer-Poeschel Verlag, Stuttgart, 2021
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 Schröder, Agile Produktentwicklung, Carl Hanser Verlag, München, 2018.

 Kuster et al., Handbuch Projektmanagement, Agil – Klassisch – Hybrid, Springer Gabler, Wiesbaden, 2019.

 Ziegler, Agiles Projektmanagement mit Scrum für Einsteiger, Independ. Published, ISBN 9781729408353, 2021.

 Cooper, Edgett, Kleinschmidt, Optimizing the Stage Gate Process, Res. Technol. Management, 45, 2002.

 Cooper, What`s Next After Stage-Gate? Res. Technol. Management, 157, 2014.

 Hirzel, Alter, Niklas, Projektportfolio-Management, Springer Gabler, Wiesbaden, 2019.

 Timinger, Modernes Projektmanagement, WILEY-VCH Verlag, Weinheim, 2017.

 www.projektmanagementhandbuch.de, PMH, 2021.

 www.projektmanagement-definitionen.de, 2021.

 www.projektmagazin.de, 2021. 

 GPM Deutsche Gesellschaft für Projektmanagement e.V., Kompetenzbasiertes Projektmanagement (PM4), 
Handbuch für Praxis und Weiterbildung im Projektmanagement, Band 1, Band 2, Nürnberg, 2019.

 Lang, Wagner, Der Weg zum projektorientierten Unternehmen, Carl Hanser Verlag, München, 2019.

 Helm, Pfeifer, Ohser, Mathematik für Wirtschaftswissenschaftler, Carl Hanser Verlag, München, 2015.

 Grieser, Mathematisches Problemlösen und Beweisen, Springer Fachmedien, Wiesbaden, 2017.

 Krischke, Röpcke, Graphen- und Netzwerktheorie, Carl Hanser Verlag, München, 2015.

 Tittmann, Graphentheorie, eine anwendungsbezogene Einführung, Fachbuchverlag, Leipzig, 2003.

 Nitzsche, Graphen für Einsteiger, Vieweg + Teubner Verlag, Wiesbaden, 2009.

 Stegbauer, Häußling, Handbuch Netzwerkforschung, Springer Fachmedien, Wiesbaden, 2010.
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 Festel, Hassan, Leker, Bamelis, Betriebswirtschaftslehre für Chemiker, Springer, Berlin, 2001.

 Festel, Söllner, Bamelis, Volkswirtschaftslehre für Chemiker, Springer, Berlin, 2000.   

 Mühlbradt, Wirtschaftslexikon, Scriptor Reihe, Cornelsen Verlag, Berlin, 2008.

 Malik, Unternehmenspolitik und Corporate Governance, Campus-Verlag, Frankfurt/Main, 2013.

 Schierenbeck, Wöhle, Grundzüge der Betriebswirtschaftslehre, Oldenbourg Verlag, München, 2016.

 Wöhe, Einführung in die Allgemeine Betriebswirtschaftslehre, Verlag Franz Vahlen, München, 2020.

 Drucker, Die Kunst des Managements, Econ Verlag, München, 2000.

 Drucker, Alles über Management, Redline Wirtschaft, Heidelberg, 2007.

 Drucker, The Effective Executive, Verlag Franz Vahlen, München, 2014.

 Malik, Management, Das A und O des Handwerks, Campus-Verlag, Frankfurt/Main, 2013.

 Malik, Führen, Leisten, Leben, Campus-Verlag, Frankfurt/Main, 2019.

 Roth, Fühlen, Denken, Handeln, Suhrkamp Verlag, Frankfurt/Main, 2007.

 Sprenger, Mythos Motivation, Campus-Verlag, Frankfurt/Main, 2014.

 Sprenger, Vertrauen führt, Campus-Verlag, Frankfurt/Main, 2007.

 Freitag, Kommunikation im Projektmanagement, Springer-Gabler, Wiesbaden, 2016.

 Schulz von Thun, Miteinander Reden, Rowohlt Verlag, Reinbeck, 2019.

 Riemann, Grundformen der Angst, Reinhardt Verlag, München, 2019.

 Csikszentmihalyi, Flow im Beruf, Klett-Cotta Verlag, Stuttgart, 2012.
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 Horx, Das Zukunftsmanifest, Ullstein Taschenbuch Verlag, Berlin, 2002.

 Bürkle, Aktive Karrierestrategie, Springer Gabler, Wiesbaden, 2013.

 Hesse, Schrader, Das große Bewerbungshandbuch, Stark Verlag, München, 2015. 

 Hesse, Schrader, 1X1 - Das erfolgreiche Vorstellungsgespräch, Stark Verlag, München, 2014.

 Püttjer, Schnierda, Trainingsmappe Vorstellungsgespräch, Campus-Verlag, Frankfurt/Main, 2019.

 Püttjer, Schnierda, Das überzeugende Bewerbungsgespräch für Führungskräfte, Campus-Verlag, Frankfurt/M, 2019.

 Püttjer, Schnierda, Das große Bewerbungshandbuch, Campus-Verlag, Frankfurt/Main, 2019.

 Stärk, Erfolgreich im Vorstellungsgespräch und Jobinterview, GABAL, Offenbach, 2018.

 Hesse, Schrader, Die hundert häufigsten Fragen im Vorstellungsgespräch, Stark Verlag, München, 2013.

 Lüdemann, Lüdemann, Die 111 wichtigsten Fragen im Vorstellungsgespräch, Redline Wirtschaft, München, 2018.

 Rohrschneider, Lorenz, Müller-Thurau, Vorstellungsgespräche, Haufe, Freiburg und Planegg, 2018.

 Engst, Willmann, Professionelles Bewerben, Bibliografisches Institut, Berlin, 2019.

 Drewermann, Glauben in Freiheit oder Tiefenpsychologie und Dogmatik, Band 1, Walter-Verlag, Olten, 1994.

 Schuler, Psychologische Personalauswahl, Hogrefe Verlag, Göttingen, 2014.

 Kanning, Personalauswahl zwischen Anspruch und Wirklichkeit, Springer-Verlag, Berlin, 2015.

 Herrmann, Die Auswahl, Wiley-VCH Verlag, Weinheim, 2016.

 Riedel, Agile Personalauswahl, Haufe Fachbuch, Freiburg, 2017.

 Autorenkollektiv „Diagnostik- und Testkuratorium“, Personalauswahl kompetent gestalten, Springer, Berlin, 2018.
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