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                        EDITORIAL 
It gives me a great pleasure to write the editorial note on the first 
inaugural issue of the journal. We have an illustrious list of 
experts including consultants and academicians drawn from the 
world of project and technology management who have 
contributed immensely to the existing body of knowledge on the 
subject as our editorial advisory board members and we are 
grateful for giving their consent to serve on the editorial board 
and also for the support that we have received for bringing out 
this first issue of the journal after going through many hurdles and difficulties. Publishing 
an international quality journal and more particularly sustaining it is not an easy task but 
we are committed to maintain both quality and periodicity of this journal.  
E-commerce has redefined the rules of marketing in globalised business environment. 
Understanding consumer behaviour and expectation and then delivering those is 
becoming complex and businesses are required to apply project management principles to 
find solution to those complexities. In this issue we have Thomas Baumann and Michael 
Kaiser who have discussed about the complexity of Bicycle marketing through e-
commerce route and critical challenges that marketer faces and a structured PM approach 
to find a solution to this complexity. Unpredictable customer demand and customer 
behaviour in e-commerce market place add to the complexity of agile product 
development. The authors suggested that key elements of the complex project 
management models can be combined with other issues of decision making to facilitate 
the process to create a success in these challenging times. 
Delivering Project Management performance objective is a critical area for financial 
performance of a business. Creation and absorption of knowledge for managing projects 
will thus hold the key. Arthur Murray discussed about the knowledge based approach of 
Project Management for increased organisational performance and project success. The 
author argued that the traditional model and organisation structure impede the flow of 
knowledge for better performance particularly in large organisations and presented a 
model which was developed over a period of ten years by researchers on the Enterprise of 
the Future, a program within the Institute for Knowledge and Innovation at The George 
Washington University. 
In globalised business environment and more particularly in Industry 4.0, corporations 
will have to speed up the process of innovation within to cope up with change taking 
place outside the business resulting from rapid technological advancement and in that 
context collaborative effort with related industries for co-creation of knowledge and 
innovation will be a key imperative for growth and survival. Considering the resources 
that are required, it will not be affordable for any single industry to pursue their own 
innovation agenda, collaboration and co-creation for collective development is thus the 
solution. Brane Semolic has been researching in the areas of open innovation and virtual 
communities for collaboration and co-creation for global competitiveness of technology 
driven small and medium scale organisations.  He argued that businesses are heading 
towards a knowledge-based corporate culture where need is to organize enabling 
innovation ecosystems to support performance and growth of open research and 
innovation communities (RICs). He has presented a real life case of a company following 
this model of innovation culture and development. 
Project management principles and practices bring in structured approach to all 
innovation. In ever changing business environment introduction of new product and 
systematic abandonment of existing product(s) are key imperative for success which calls 
for fast track development. Leif Henriksen has talked about the application of PM 
principles to improve innovation capabilities of the corporations. In globalized business 
environment, organizations are required to speed up the new product development process 
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in order to have the competitive advantage in the market place by being first to enter the 
market instead of becoming a follower. Project Management principles and practices can 
help accelerate innovation capabilities of the businesses, the author argued.  
Technology redefines everything in business and society. It also has to be all embracing 
bringing all spectrum of the society into the mainstream development process. While 
advancement of medical technology helped improve the average life expectancy, but 
question still remains if that technology has reached all section of society. Arup Baishya 
has discussed the case of health management system that exists in India with committed 
objective to deliver and achieve ‘health for all’ target which has not yet been achieved in 
spite of best intention and attempt by the successive governments. He argued that 
although medical science and technology has made remarkable improvement in all areas 
but the benefits of technology has not yet percolated to all levels of the society. He 
attempted to trace reasons for that in his study. Technology management should also 
consider issues with respect to how the targeted beneficiaries can benefit from technology 
development. In health sector, technology policy as well as implementation of the national 
program, including budgetary allocation for extending health support system in rural 
areas, are important issues which need equal attention and implementation to ensure that 
the fruits of technology development reaches everybody.  
Theory of Constraints (TOC) tells us that small constraints in the entire chain actually 
controls the overall performance of project. Removing those constraints thus can 
significantly improve project performance. In this issue we have included a featured 
article written by Rami Goldratt on ‘Project Management Strategies for Large 
Infrastructure Projects-Theory of Constraints’. This paper was presented by the author in 
the last International Conference that Project & Technology Management Foundation has 
organized in Delhi on ‘Building World Class Infrastructure- Role of Consultants’, 
held on 12th Feb, 2016 at India International Centre, New Delhi. The author is a well-
known consultant in the area of TOC widely implemented and recognized to improve 
response time of the organizations. In this article author questioned some of the traditional 
wisdoms of project management and then elaborated on Critical Chain Project 
Management and TOC theories for better project results and performance. This has been 
included as a special featured article in this issue. 
The first issue is based on the invited research articles from well known authors, 
consultants and academics. We are now soliciting well researched articles from the 
researchers and professional communities in Project Management to contribute their 
research findings for publications in our quarterly.   
This issue particularly focused on innovation management through project management as 
well as on innovations in project management. We would like to address the 
contemporary issues like sustainability in business project management as well as 
challenges in complex project management and such other issues.  
I am sure that our readers will find the articles included in this issue very informative and 
insightful. We will appreciate any feedback and or suggestion from our readers. 

 
Rajat K Baisya 
Chief Editor    
International Journal of Project and Technology Management 
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Abstract 

Over the last decade industries that normally used to satisfy their customers with their 

products through an existing dealer network were faced with the customer’s increasing 

willingness and desire to purchase their products over the internet.  New sales technology (e-

commerce) had to meet and match (A) the complex, sometimes unpredictable customer 

expectations and behaviors (sales conversion) and (B) the product development of new 

products in a very dynamic, transparent and competitive market successfully because fast 

adapting creative companies grew often with such a speed that the structure required to 

manage the processes and projects could not grow at the same pace. In some instances, the 

market demand even forced such companies to act internationally immediately and globally 

later which added a new layer of complexity. After recognizing those parallel fields of 

complexity, the “Best in Class” companies initiated strategic projects and project 

management to manage this complexity pattern to finally increase the business success.    

The paper will use a real world example (E-Commerce High Tech Bicycle Company entering 

the US  market) where this complexity exists (agile product development, fast growing 

business, new dynamic market, multi-cultural stakeholders) to illustrate the complexity layers 

and to describe which approaches and methods from other industries (e.g. Automotive) and 

business fields (Complex Project Management) were used to increase the enterprise expertise 

in different dimensions (organization, product, humans, program management). The paper 

will bring specific focus to the practical aspects, e.g. how to respond if the complexity creates 

dysfunctional moments.  

Finally, this paper will describe why and how theoretical models of complex project 

management, agility and decision making (Values, Eclectic, Psychology, Sociology and 

Power Based Factors.) were combined to identify needed actions, changes - and thus 

facilitated success. 

Keywords— Project Management, Portfolio Management, E-Commerce, Complexity, Bicycle 
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1. Introduction and appraoch 
The success of innovations ( Hauschild,2005), product development and market penetration is 

ultimately proven by the customer’s decision to buy the new product, act as a satisfied returning 
customer in combination with the right business model which ensures the expected and targeted 
company profitability. What sound easy and very logical is in reality quite a complex undertaking as 
many parallel “system components” (visible and invisible) are impacting each other ( Bauman et.al 
2015).  The complexity impacts of (a) the market itself, (b) the dynamically acting stakeholders 
(micro (enterprises/ organizations, competitors, partners/ alliance, suppliers...) and macro economical 
(political acting national  economies), (c) the high pace of technology changes, (d) the very complex 
nature of humans (as customers, employees, managers, shareholders etc.) and very often (e) the 
intercultural aspects because of the international or even global nature of those endeavours provide a 
first imagination how difficult it could be to understand and manage the complexity behind this 
“simple market introduction project”.  

One of the crucial requirements to develop success for such projects/ undertakings is the urgent 
need to (1) understand complexity and analyze those “complex moving parts”, (2) create theoretical 
knowledge and practical transfer competence to decide which and how different theories must be 
considered and combined to create the optimal match/ fit between theoretical approaches, operational 
applications and organizational acceptance and business success. 

How to approach those “foggy areas” in a structured approach to provide the best for practitioners? 
By using a practical real word example, the article will explain in Chapter II the institutional setting of 
the projects and connect the setting with relevant theoretical approaches, followed by Chapter III 
where those theories are briefly introduced. This introduction will be combined with the transfer and 
application within the selected example. Chapter IV will provide some first results (success and 
failures) as well as an outlook.    

2. Situational Setting 

A. The Company 

Canyon started life as Radsport Arnold back in 1985. What began as a business run out of founder 
Roman Arnold’s garage has evolved into one of the bike industry’s leading innovators. Following the 
success of the first ever Canyon bikes developed in the late 90s, the company changed its name to 
Canyon Bicycles GmbH in 2001. For years, talented engineers and designers have been drawn to 
Koblenz, Germany, for the development of an ever-expanding range of road, mountain, triathlon, 
fitness and urban bikes. Canyon’s technology-first approach focusses on applying the most cutting-
edge materials, working together with the world’s best riders and ensuring every product delivers the 
finest quality and performance. Canyon products are available exclusively via direct sales. Canyon 
started business in USA in the 3rd quarter of 2017. 

B.  The project 

With the impressive positive customer response in many countries outside the US, the related 
revenue (article/ press release CANYON) and company growth, with an increased portfolio and 
correlating demand of customers in 2016 CANYON decided to enter the US market with an ambitious 
start date in the third quarter of 2017.( http://www.bikemag.com/news/canyon-usa-sales-coming-in-
2017/) 

      

http://www.bikemag.com/news/canyon-usa-sales-coming-in-2017/
http://www.bikemag.com/news/canyon-usa-sales-coming-in-2017/
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Fig. 1. Project Setting 

What are the most important project conditions that formed the above described complex setting”? 

 New Market: The US market is new to the CANYON group who is operating very successful 
mostly on the European continent. Many market specific elements and their dynamic had to be 
considered (legal situation,liability, labor law, tax, insurances,…).    

 New Customers: The US market is imprinted with specific customers habits (US specific needs, 
tastes, (product and service expectations,), experienced as global customers (Yip, 2011), (Yip, 
2007) ; to be considered!  

 New Culture: From the intercultural situation, the US market is very demanding and complex as 
(1) it is very different from the German Culture and (2) also very heterogenous because of its 
specific immigration history!  (House, 2004), (Chhokar, 2007).  

 New foreign entity situation: With this project CANYON decided to establish an independent 
national legal entity for the first time – a very different approach compared to the former partner 
organization! 

 New products: The project also had to consider the market specific product portfolio and had to 
implement new bike models (MY2018).   

 New IT: SAP ERP 

 New supplier situation: 3PL, FJM 

C. The project – theory relation  

The given project context manifests how many aspects had to be taken into consideration. Many of 
those aspects can be attached to a theoretical model. Those models provide explanations why and how 
something could occur and allow, coupled with specific recommendations, to master potential 
problems. Figure 2 shows the underlying principles and displays selected theories and experts relating 
to this CANYON project. Let’s look at some examples: 

Complex Project Management: Considering the definition of complex projects1 
(https://iccpm.com/sites/default/files/kcfinder/files/Resources/CPM%20Competency%20Standard%2

                                                           
1 Complex projects are open, emergent and adaptive systems that are characterised by reclusiveness and non-linear feedback 
loops 

https://iccpm.com/sites/default/files/kcfinder/files/Resources/CPM%20Competency%20Standard%20V4.1.pdf
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0V4.1.pdf)  when it is obvious that one must understand the theory of complex project management 
and system theory to be able to (a) organize, plan and execute a project with high dynamic and many 
unpredictable change over the time and (b) to select and assign the right team members to the project.   

 

  
 

 

 

 

 

 

Fig. 2. Project Theory Relationship 

3. Relvant theoretical approaches  

A. Complex Project management 

Under this assumption, the academic theory of Systems Engineering, an interdisciplinary approach 
and means to enable the realization of successful systems (System Engineering Book of Knowledge, 
Pyster,  A.  and  D.  Olwell  (eds). Hoboken,  NJ, 2013 ), must be applied. Furthermore, this 
application should be considered as a holistic engineering and management approach to the design, 
planning, management and improvement of the system- in this instance the CANYON USA project 
system. Most notable, however, is the project management perspective on complex systems. 

According to Queensland University of Technology (QUT) in Brisbane Australia (Haas,2009a), 
complex projects are characterized by uncertainty, ambiguity, dynamic interfaces and significant 
political or external influences  (Amberg et. al 2012), and/or usually run over a period that exceeds the 
technology cycle time of the technologies involved, and/or can be defined by effect but not by 
solution. To an extent, all the aforementioned characteristics can be applied to the CANYON US 
project. Creating a CANYON (global-) wide complexity system for similar projects is inherently 
dynamic, as it is created and managed by three different main stakeholder groups (CANYON, 
CANYON suppliers, CANYON regional customers and organization). All have different roles in the 
system and impart significant and unique external influence. Because the very nature of the project is 
driven by its intended effect on the current and future CANYON business performance, the 
program(s) content will need to keep pace with the stakeholders’ pace and dynamic. To avoid it will ( 
as a result), become outdated before it can be really adapted (i.e. implemented at future CANYON 
projects as well) it must be considered from the beginning. The complexity model version 2 (Haas, 
2009b) defined parameters (size, time, costs, team composition, urgency, flexibility of cost, time, 
scope, clarity of problem, opportunity and solution, risks, requirement volatility, strategic importance, 
political implications, stakeholders, level of change, risks and dependencies), can be used for the 
CUS- project to define the project complexity (see figure 3) as well as to identify the required set of 

https://iccpm.com/sites/default/files/kcfinder/files/Resources/CPM%20Competency%20Standard%20V4.1.pdf
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competence. There are requirements available (Mckinlay, 2016) which could be used to evaluate the 
required and available competence and maturity level (individual and organizational) (see figure 4)  

           
 

 
 

Fig. 3. Complexity Metric [08](HAA2009) 

           

Fig. 4. Requirements to a manager of Complex projects 

B. Neuroscience- Behavior, Decision – Making, Partnership 

Whenever humans (customers, suppliers, employees and managers) are involved in projects it is 
essential to achieve target conform behavior which could extend to changing behavior. Therefore, the 
nature of behaviour must be understood (execution of a decision), especially decision making and 
limitations of behavioral changes.  

Because decision making (and resulting behavior as team member, partner) is a permanent 
requirement and operational task for individuals and organizations and is required at all levels – 
strategic, tactical, and operational - it is necessary to understand and consider two major elements of 
human behavior in decision making before transferring it to the project (in this case CANYON).  

These two elements: (1) “looking” into human decision-making principles/ mechanism and (2) 
understanding what that means for motivation in partnership with decision making. For both elements, 
the human side of the stakeholders and the new results of the neurobiology will be referenced.  

1) The Human Decision Making Mechanism2  

The human side of decision making includes factors and aspects like (Baumann et.al, 2013):  
(A) Personality of the decision makers –humans are highly individual. Which mechanisms drive a 

person to decide and how generic or individual are they?  
(B) Human Reward System –the rewards of stakeholders are very individual. Humans need to be 

motivated for a specific decision; also to stay or to leave a partnership within a setting (team, contract, 
alliance,).  

                                                           
2 The limitation of this paper does not allow a more detailed description here. Please see also: (Baumann et. al 2013 &2014). 
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(C) The human decision-making process - how humans decide and act to achieve an expected 
reward and how incentives, motivation and rewards are correlated. 

(D) Human Behavior after decision and the limitation of behavioral changes.  
When it comes to decision-making, all those aspects play very closely together. Decision making is 

the point where humans (and organizations) have the choice to select the most preferable option to 
achieve a certain (business) goal. This decision is made under the influence of available internal and 
external information including knowledge from the past and the present, experiences from the past, 
projection of the future, and should reflect the “best option”.  

This information can and should be considered as incentive, or “informational incentive” 
(Prinz,1976). If the “incentive evaluation” motivates the receiver (“here is something in it for ME”); 
(s)he will decide and execute the decision – showing behavior; and in the group context social 
behavior is the sum of all human behavioral patterns that are a reaction and/or action towards other 
group members (Prinz, 1976).  

Researchers have found that human intellect and rationality struggle when making complex 
behavioral decisions.  According to “the four level model,” [20](Roth, 2007a) decision-making is 
determined by the interaction between the three limbic levels and the lingual cognitive level, called 
the ratio. The limbic system’s “emotional experience memory” [21](Roth, 2007b) has the main role. It 
needs to be considered, however, that two of the four levels are located in the unconscious part of the 
brain and, therefore, are not accessible. It becomes clear that human decisions are ultimately based on 
emotion and are controlled by certain decision criteria (experiences) in the unconscious. It is 
imperative to recognize that the emotional and unconscious part of the brain is dominant when 
humans make decisions. The limbic system’s dominant role affects both the type of decision and the 
result of the decision process. This mutual reaction also involves the cognitive lingual part, but as 
kind of “decision consultant”.  

Within this crucial limbic system the “mesolimbic system” is responsible for motivation – to 
“create” motivation to decide in conformance with the “incentive” and to behave to achieve the 
targeted situation. The mesolimbic system controls human behavior by means of  a “promising 
reward” – the incentive (leads to production of dopamine) is followed by an expectation to achieve 
the reward (preferred situation) and initiates the production of opiates in the brain if the reward is 
received (mechanism is called “human reward system” ). The mesolimbic system also registers and 
saves information about how reward expectations were fulfilled in the “individual reward memory”, 
which is the basis for any future motivation (production of dopamine).   

The so called “cerebral cortex” simultaneously records the circumstances of the specific reward 
situations and expectation (effort, achievability, likelihood, partners’ behavior,). So, both mesolimbic 
system and cerebral cortex ultimately determine the individual’s evaluation of the targeted reward. 
The mesolimbic system controls motivation and behavior by delivering dopamine (incentive related) 
and other brain opiates (reward related). If, under the consideration of “reward memory”, an incentive 
is not strong enough (no dopamine) the person will not decide in favor of the preferred situation. 
Furthermore, the human reward system acts quite simply: (1) emotionally, (2) unconsciously and (3) 
egocentrically. Because of the ability to record past rewards (positive) and punishments (negative; 
including not achieved rewards), to create an emotional anticipation of a reward, and to evaluate 
existing risk (probability to achieve the reward, reach-ability, investment), the HRS permanently 
considers the individual’s advantage. It answers the simple question: “What’s in it for me?” This leads 
to personality, because what motivates one person does not consequently motivate the next person and 
personality-based aspects of an individual’s behavior need to be considered in order to understand 
what specifically motivates that person.  

The term personality (with respect to psychology) is defined as, “the sum of all personality traits of 
a human being, therefore his relatively time stable behavioral attendance” (Cierpka, 2007) and is a 
lifelong combination of temperament, feelings, intellect and type of how a person is acting and 
communicating. Humans differ in these combinations –they form individual personalities and 
different personality models exist3 4. In respect to the personality development several factors  (Roth, 

                                                           
3 The most commonly taught model in PM is the Langmaack model (Langmaack, B., Braune-Krickau, 1995). 

Internationally, however, the BIG-FIVE model is more common (McCrae, R.R., Costa, P.T., 1990).  The BIG-FIVE 
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2007a) play an important role (genetic preposition, prenatal impacts, early experiences in social 
interactions, cultural impacts, family, business environment, society...). The individual features of a 
personality are related to the four functional levels introduced above and their interaction with each 
other. Those features are more behavior dominating if a situation is new (somehow unpredictable) to 
the person or demanding and puts the person under “pressure”. The same principles apply also when it 
comes to decisions relating to partnerships (Spang et. al, 2012): 

            
Fig. 5. Decision Making principles in (business) partnerships 

C. Sociology- Culture, Leadership,   

1) Aspects 

The application of the described theory is also required in intercultural „settings “- but again area 
very individual process also in that context. (Baumann et.al, 2006). But besides all this „individuality 
“: culture and interculturality are nowadays accepted crucial competitive success factors »Culture 
impacts relationship and business operations.« (Harris et. al, 2004); neglect or misuse of intercultural 
knowledge could harm or even destroy your business success.  

For new markets and working in projects diverse cultural aspects are relevant to achieve success 
(Baumann et. al, 2014): 

Integration-aspects: Human often show diverse types of interpretation or (re-) acting, 
Solution-aspects: Diverse cultural approaches and methods are used (e.g. conflict resolutions) 
Knowledge-Aspects: Certain content might be not preferred or even be declined and therefore not 

“thought of”. 
Communication-Aspects: Cultural preferences are driving in what way and how transparent 

existing information will be communicated 
Leadership-Aspects:  Behavior of and expectation to leaders could differ between diverse cultures. 

                                                                                                                                                                                     
model is based on adjective lists with over ten thousand adjectives, and defines five very stable and independent factors – 
(1) neuroticism, (2) extraversion, (3) openness for new experiences, (4) compatibility and (5) conscientiousness.   

4 Reward and punishment, as defined by Jeffrey Gray’s model, “Big Two,” distinguishes between impulsivity and timidity 
(Gray, J.A., 1987).  People who are categorized as “impulsive” have a strong susceptibility for rewards (BAS- behavior 
activation system); they are characterized as optimistic, reward oriented, and having a tendency for aggression, violence, 
gambling and drug addiction. Conversely, timidly categorized persons display a strong susceptibility for punishment (BIS- 
Behavioral Inhibition System). They can be characterized by permanent concerns, feeling of threats, phobias and general 
fear. The features of a personality are related to four functional levels and their interaction. 
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2) Academic Background/ Research intercultural aspekts 

Intercultural aspects in correlation with entrepreneurial behavior and business organizations were 
the focus of academic research over the years. Some of them are  just looking at single industries  
(Hofstede, 1980), (Rancis et.al1994) making the transfer more complicated. As an alternative 
academic approach, the so-called neutral GLOBE-Study (Global Leadership and Organizational 
Behavior Effectiveness) could serve the best fit. vor (House et. al 2004),(Chokar 2007); investigated 
cultural factors for effective organizations and leadership in more than 60 countries with more than 
17,000 interviewees (middle management from ca. 900 enterprises (food, financal services, 
telecommunication). 

There are nine cultural dimensions in ten diverse cultural regions/ countries which can be seen 
“cultural close” with similar values for the dimensions (e.g. GER, AUS, NDL, CH – North-European 
cultural region). There are significant differences within those dimensions caused by different 
expectations, interpretations or requirements. Those dimensions are (figure 6 and to compare USA/ 
GER see fig.7): 

 

 

Fig. 6. Cultural dimensions (adapted by Hous, 2007) 
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Fig. 7. Dimensional comparision (USA/ MEX/GER) ( House, 2007) 

      The challenge in those intercultural contexts (individual and organizational) to know and to 
consider the “foreign” pattern/ habits of life and problem handling and to accept that those attitudes 
are reasonable in the same way as our own ones. One has to accept that “foreign-cultural” is only one 
different variant of a huge variety of possible “cultural orientation systems”. Important is the 
professional reflection and acceptance and the transfer into leadership, approaches and (project) 
management. In a practical situation a German person has to avoid to interpret through a “German-
Culture- Filter” and to define a smart behavioral target system matching the ”right cultural script” 
(Thomas et. al, 2004).  

There are two crucial and correlated transfer areas:  

1. The single project (CANYON USA) where for a temporary duration humans with different 
cultural backgrounds are performing to achieve a common set of goals (cross-cultural team 
complexity).  

2. The enterprise (CANYON) where employees with very diverse cultural background are working 
together permanently in an international organization (cross-functional company complexity) .  

3. The company (CANYON) who is approaching a new market where customers are acting with 
different cultural expectations and behavior (quality, service, return,..) (cross-functional customer 
complexity). 

D. Agility and agile Project Management 

Whenever entrepreneurial undertakings are exhibiting a higher degree of complexity - traditional 
approaches and methods are still required but not sufficient on their own anymore. A project 
management “2nd order (PM-2) is required additional. (Saynisch, 2010) because of the dynamic, 
unpredictability and unstable trajectory of the execution.     

One method that could be used is the so-called “agile project management” used to (re-) act much 
more flexible to changing and dynamic conditions. Several relevant “agile” principles must be 
considered (Charles, 2011). 
• The ability to create and respond to change in order to profit in a turbulent global business 

environment. 
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• The ability to quickly reprioritize the use of resources when requirements, technology and 
knowledge shift. 

• A very fast response to sudden market changes and emerging threats, by means of intensive 
customer interaction. 

• Use of evolutionary, incremental and iterative delivery to converge on an optimal customer 
solution 

 
The “agile” approach in project management is focused often on a short “time window” (predictable, 
foreseeable) where activities are planned and controlled to achieve a (relatively narrow) time-goal; 
e.g. 2 weeks by using methods like SCRUM-framework (Schwaber, 2016) and sprints5. This allows to 
plan and execute the given time-period in detail and consider all changes within this period as they 
will likely be immediately visible. The method was originally developed in the software development 
industry to master the fast-changing 9Customer) requirements is transferable. Complex projects are 
facing similar situations (Haas, 2009a) (see above III.A.) and therefore those theoretical approaches 
should and must be considered in managing those projects.  

 

4. Transfer into the CANYON  Project 
The afore mentioned project (CANYON USA, new market, customer, complex) was like a perfect 
example to demonstrate in practice that a theoretical foundation is REALLY needed and that the 
successful transfer is possible. This chapter (limited because of the no. of pages) will describe the 
transfer (see figure 8). 
 

   
 

Fig. 8. Theory – “Real World” - Transfer 

A. Complexity and Complex project Management  

 
Applying the project complexity model version 2 (Haas, 2009b) parameters (size, time, costs, team 
composition, urgency, flexibility of cost, time, scope, clarity of problem, opportunity and solution, 
risks, requirement volatility, strategic importance, political implications, stakeholders, level of 
change, risks and dependencies), the CANYON USA project would be defined as a highly complex 
project. Such complex projects require an understanding of the nature of complexity, dynamic 
character (not time stable), and the impossibility to plan or predict the future trajectory of the system 
CANYON-CUS) (Saynisch et. al, 2010), so the successful adaptation of complex project management 

                                                           
5 Other agile methods are e.g.:  eXtreme Programming (XP) (Back, 2004), Crystal und Crystal Clear (Hanser 2010), 
Adaptive Software Development (ASD) , Feature Driven Development (FDD), Test-Driven Design (TDD) (Unhelkar, 2013) 
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(CPM) is necessary and includes: (1) Diagnosing complexity, (2) Assigning competent Leaders, (3) 
Use of the “right” Project Structure and (4) Management of the Complexity Dimension. Although this 
paper is limited and cannot address those elements in their entirety, it will attempt to diagnose their 
critical relevance through this project context in chapter IV. In doing so, the authors will ask, “can 
traditional (linear) industry engineering and (project) management methods be transferred and 
managed to master this complexity with a “Hybrid Complexity Dimension?” 

 

 

Fig. 9. Complexity Classification 

Because of the unstable and unpredictable configuration of complex projects, an agile (management) 
approach must be utilized to define and adjust the project configuration where and when needed. This 
required the PM to define a “way of incrementally and recursively engaging in a management cycle of 
planning, controlling, feedback, and change direction [accordingly]”  (Wernham, 2012). More 
specifically, linear engineering and management principles (management 1st order) were adopted, 
allowing the PM to handle the system within more predictable project phases in coexistence with 
CPM (management 2nd order). In order to maintain agility a structured change management should be 
implemented to handle, track, and manage the continuous change process, both organizational (i.e. 
stakeholders) and product (i.e. specifications, BoM-bill of material, tests..) related, of the system and 
its interrelated elements. The established project organization must be designed to maintain this level 
of complexity as it is characterized by a coexistence of horizontal (hierarchic– within the individual 
programs) and vertical (hierarchic- within the CUS system, between program(s) strategic levels) 
architectural patterns (Baumann et. al 2007), (Singer, 2003), (Foerster, 2004). Within that the 
CANYON USA [project] architecture universally implemented validated industry methods, including: 
quality methods (QFD), configuration management, dynamic recursive business process 
reengineering, recursive feedback loops, and continuous improvement were implemented. 

 Ensured the match between complexity level and PM ability by selecting a project director who had 
the required skills, capability, competences and expertise for THIS specific situation.  

 Implemented a conformed (cross-functional and inter-cultural) governance structure (4-level) 

which allowed (1) dynamic reaction to unpredictable changes, (2) fast decision and change approval 
structure, (3) involvement of all relevant stakeholders to create “consensus pace”, (4) overcome/ 
avoid cross-functional and intercultural “road blocks”   (figure 10). 

 Ensured that on each level of this structure all relevant stakeholders & cultures were involved.   

 



International Journal of Project & Technology Management ,Volume 1, Issue 1, July 2018  

17 
 

 
 

Fig. 10 Concluded Project Governance Structure 

B. Neuroscience (Behavior, Decision – Making, Partnership)  Individual Stakeholder and Contract 

Management  

CANYON analyzed the “given situation” and discussed (high-level and in an understandable manner) 
the underlying theoretical background. Equipped with this understanding, CANYON 

 Considered that in setting up the structure of the project team as well as the later entity was based 
on a smart selection of people took place (matching of role and person; also cross-cultural) 

 Communication was planned under the principles of motivation and incentives! 

 The best possible fit of individual reward was ensured (sending US employees to Germany for 
training, special employee advantage to ensure access to CANYON bikes, team events, support 
from Germany during launch period, alignment between customer and individual customer relation 
(production badge for customer).  

 Human partnership principles were considered in the design, structure, negotiation6 and execution 
of contracts with crucial vendors (bike assembly, logistic, IT,…) to ensure sustainable and 
economic execution.  

C. Sociology- Culture, Leadership  Considering cultural diversity 

CANYON had a clear understanding of the significance and relevance of intercultural aspects for such 
an undertaking (project and market entry). Therefore, the cultural differences had been analyzed and 
considered 

 
 In the selection and assignment for the project team (workstream leader USA & GER) 

                                                           
6 Application of  Haward-Principles of Negotiations 
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 Involvement of vendors with US-specific background (e.g. communication, customer service, ..). 
 Definition of US-specific product portfolio (bike spec’s, accessories, clothes) 
 Definition of a US-specific communication road map and design of facility and show room. 
 Individual education/ training of specific cultural differences (GER/ US/ TWN)  
 Consideration specific habit in application of IT-software (ERP- screen and process design). 
 Involvement of CUS- experts into the design of business processes of the future US-entity. 
 

D. Agile Project Management  Hybrid Project Management  

With the understanding of the project complexity CANYON could combine the complexity approach 
with the agile project management methodology. CANYON: 
 Combined a well thought through “old fashion” planned approach with the agile methodology 
 The project was planned high level by using gates and milestones 
 Those gates/ milestones outcomes and requirement were clearly defined and communicated  
 The project control/ monitoring was implemented as a hybrid of agile and non-agile methods 
 The project stream meetings took place EVERY week! 
 This status meeting was (mainly) focused to two weeks “sprints” (last week done, this week 

planned). 
 In accordance with agile principles a weekly plan for each workstream was discussed under 

involvement of other impacted workstreams. 
 In parallel each workstream had to forecast (honesty principle) for the next “workstream MS” as 

well as the last MS/ GATE”.  
 This allowed the combination of detailed short term focus (weeks), mid-term (next workstream 

MS) and long term (last MS) team prospective. 
 A one-fits-all approach toplanning and controlling was not implemented (workstream 

responsibility for time planning in detail) – MS and weekly documented activity forecast      

5. Summary and outlook 
CANYON learned that complex projects require a special and holistic match of project setting 
(organization, processes, planning and execution) and the realization approach.  This approach is a 
combination of an international smart complex project (management) approach and a global company 
approach. 

This challenge is tough but can be managed when the theoretical foundation/ background is: 

 known and analyzed carefully and smartly matched to the specific setting of the project, 
undertaken and company 

 transferred in a smart way to the practical application under consideration of intercultural aspects.  
 transferred into the operation fully planned and executed in close and permanent connection with 

(1) the management and (2) the practical users to ensure acceptance and competent application.   
It was and will be of relevance that the management is aware of the complex nature of the project 
being undertaken, the special requirements to the project organization and governance structure and 
takes operational responsibility during planning and execution within this “special governance 
structure” for complex projects. 

Besides the entrepreneurial reason for the CANYON projects it must be considered that the 
synchronization between the special complex project actions must be aligned to the similar 
complexity of the CANYON enterprise situation (different cultures, human behavior, agile business 
management, dynamic behavior). 

What CANYON successfully learned during this project had and will have a relevant impact to our 
organization.      
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Abstract 

The world has become extremely complex and fast-changing, as we are rapidly becoming a global 

knowledge economy of eight billion minds.  This presents both challenges and opportunities.   

Traditional business and organizational models impede the flow of knowledge and will not work, 

especially in large organizations.  In order to succeed in this new, global environment, organizations 

must be able to innovate and learn at a rate equal to or greater than the speed of change in the market.  

This means achieving greater alignment up, down, and across the entire enterprise. 

This paper presents part of an overall conceptual framework whichwas developed over a period of ten 

years by researchers working on the Enterprise of the Future (enterpriseofthefuture.org), a program 

within the Institute for Knowledge and Innovation at The George Washington University. 

An example of inter-enterprise integration is presented, along with an introduction to the notion of 

clockspeed.  The paper follows with a top-level framework for achieving strategic alignment through 

better and more rapid knowledge creation and absorption, along with possible implications for project 

and technology management. 

 

Keywords:  strategic alignment; innovation; organizational performance; clockspeed; supply chain; 

knowledge management; knowledge creation; knowledge absorption. 
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Introduction 

The changes we’ve seen just in the early part of this century have forever transported us into a new realm.  
They bring a formidable set of challenges: globalization; increasing disintermediation and complexity; 
shrinking development cycles; loss of pricing power; massive shifts in consumer and workforce 
demographics; to name a few. 

On top of it all, the speed of change is accelerating.  This poses a threat to the very survival of many 
organizations as old, traditional business models fall by the wayside. 

Until now, there has been little help available to respond to these challenges in a systematic way.  
Competing on a sustained basis in a global, knowledge-based economy demands wholesale changes in 
the way we live, work and learn.  Even how we think, both as individuals and organizations, needs to 
change dramatically.  Some characteristics of this new transformation include the ability to: 

 Quickly learn and adapt to changes in the environment 
 Find value where others can’t 
 Make enlightened business decisions 
 Quickly and effectively carry out those decisions 
 Measure outcomes and make adjustments 
 Continuously innovate – driving changes in the market rather than vice versa. 

Doing this means dissolving the boundaries typically associated with traditional organizations.  From now 
on, when you think of enterprise, think ecosystem.  And not just a biological or business ecosystem.  
Rather, a total ecosystem, encompassing business, society, the environment, and now, of course, 
increasingly “intelligent” machines. 

Simply stated, it all boils down to this… 

If your speed of change – the rate at which your enterprise innovates and learns – is slower than that 

of your industry, you’re continually falling behind in a vicious cycle. 

Eventually you’ll be out of business.  If you want to succeed and grow, your enterprise needs to change at 
least as fast as, or faster than, the speed of change in your industry. 

This paper provides a simple framework for increasing the speed of innovation and learning in an 
organization (Murray, 2018).  But first, let’s take a look at where we are today, in order to get an idea of 
where things are headed, and what you need to do not only to catch up, but hopefully lead the changes in 
your market. 

 

1. Raising the bar: business at the speed of thought (almost) 
 

The Beer Game,a business supply chain simulation, is in many ways as popular today as when it was first 
introduced at MIT’s Sloan School in the 1960’s (different versions are still available through free 
software downloads).  It’s based on a scenario in which a beverage retailer, a distributor, and a brewery 
play supply chain tag while a steady, reliable product named Love’s Beer experiences a spike in 
popularity resulting from an appearance in a hit music video (Senge, 1990). 

From beginning to end, the entire simulation spans a period of about six months, which in the ‘60swas 
considered to be a reasonable planning horizon.  The object of the game is to maximize sales and profits 
regardless of your position in the supply chain.  Although there are a few break-even and winning 
strategies, most players end up flying their “opportunity” straight into the ground, as orders go unmet and 
inventory levels pile up just as the popularity of the runaway fad begins to wane.   

The simulation teaches the user to see the many intricate connections which make up the complex world 
of manufacturing and logistics.  More importantly, it promotes looking for ways to increase the speed by 
which a thought becomes an idea which leads to an innovation which becomes a product which, after 
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working its way through a vast network of transportation, storage, distribution and delivery systems, 
ultimately results in sales. 

As we move into the 21st century, the speed at which the supply chain operates begins to accelerate 
significantly.  For example, in 2003 a beer game-like scenario was being played out across Europe.  Only 
it wasn’t a simulation, it was quite real. 

In November of that year, Spain’s Crown Prince Felipe and a television newscaster named Letizia Ortiz 
announced their engagement.  At the press event, which was televised to the world, the princess-to-be 
wore a white pants suit.  Although rather uncharacteristic for old-world royalty, it generated a wave of 
excitement among young female viewers. 

Seizing the opportunity, a Spanish fashion company named Zara quickly designed, manufactured, 
marketed, distributed and sold hundreds of look-alike Princess Letizia outfits.  In later years, the princess 
herself could be seen occasionally sporting Zara apparel and accessories, helping to further boost the 
company’s growing popularity.  

The following year, as Madonna was launching her “Re-Invention” tour in Europe, one of Zara’s 
designers took note of the megastar’s blouse.  Within three weeks, Zara had pushed a similar blouse out 
to its retail outlets.  Hundreds were quickly sold, and fans could be seen wearing the blouse at her final 
concert of the month-long tour. 

Now you might think that producing and selling a few hundred pants suits and blouses at one time doesn’t 
really amount to much.  That’s true, but only if your clock is running in the typical fashion industry cycle 
of spring, summer, autumn and winter.  For Zara, their product cycle is as short as one week (the time it 
takes for them to cancel a product that isn’t selling) to slightly less than a month.  Zara replenishes its 
product line continually and opportunistically, rather than by a fixed, seasonal calendar.  This results in 
customers visiting their 1,800 stores in major cities around the world three times more often than the 
industry average (Economist, 2005). 

1.1 Knowledge creation and absorption in action: discovering and connecting new dots 
What do fish, fashion, and the Kalahari Desert have in common?  Certainly not much.  At least not at first 
glance.  But when you instill a passion for continued rapid innovation and learning, connecting such 
unlikely dots becomes commonplace.  

It so happens that, in addition to fashion, the Spanish love to eat fish.   They are second only to the 
Japanese in per capita fish consumption.  And like the Japanese, slowing down the clock by selling frozen 
fish doesn’t cut it.   Their fish must be fresh.   

The West African coast of Namibia is rich in the favorite and often rare varieties of fish the Spanish 
crave.   But fishing is more an art than a science.  And the catch of the day can vary widely, both in terms 
of variety and volume.The whole process, from net to table, usually takes from 24 to 48 hours.As soon as 
the net is raised from the side of the fishing boat, it’s emptied into the refrigerated cargo hold below. 

As the boat heads for port, the skipper is already on a satellite phone, forwarding the details of the catch 
to Spain-based Caladero, a global fish processor and distributor.  As soon as the boat skipper hangs up, 
Caladero immediately begins soliciting advance orders from its vast network of food stores and retail 
outlets. 

The boat arrives in port at Walvis Bay, Namibia.  Since it’s nearly 800 miles to the nearest suitable 
airport, the catch is quickly loaded onto refrigerated trucks with auxiliary fuel tanks needed to cross the 
scorching Kalahari Desert through Botswana and on to Johannesburg. 

At the airport, the fish are loaded into a refrigerated warehouse, awaiting transfer to a Boeing 747 cargo 
plane.  As you might expect, the process isn’t always straightforward.  Because the catch of the day varies 
in weight and volume, two critical variables in the world of freight, Caladero always keeps an eye open 
for other companies that might want to hitch a ride on the daily flight (Sheffi, 2012). 

For example, Zara often has to quickly ship mohair and wool, both plentiful in South Africa, to respond 
to a celebrity “tweet,” “like,” or other instant trigger which puts the next rapid-turnaround fashion into 
motion.  It’s not co-incidental that both Caladero and Zara have major facilities at the 747’s final 



International Journal of Project & Technology Management ,Volume 1, Issue 1, July 2018  

24 
 

Relation- 
ships 

Enabling 
Infrastructure 

People 

Work  
Environ- 

ment 

Inputs 
 Capital 
 Resources 
 Raw materials 

of the 
Knowledge 
Economy 
 Data 
 Information 
 Knowledge 

Outputs 
 Products and 

services that 
deliver improved 
performance 

Tangible and 
Intangible Assets 

destination: a massive logistics complex in Zaragoza, a city of about 800,000 inhabitants in the somewhat 
remote region of Aragón, Spain (Mulligan, 2005). 

In a world in which manufacturing is outsourced to countries with the cheapest labor, Zara keeps its 
manufacturing operations local.  To remain competitive the company relies on maintaining a continuous 
cycle of rapid knowledge creation and absorption.  From knowing their customer and always staying one 
step ahead of emerging trends, to optimizing millions of lines of code that control robots, conveyors, 
sorting and packaging machinery, Zara moves one million items of clothing daily, drawing from an 
inventory of about 34 million.  That’s a monthly turnover of slightly less than 90 percent, an enviable 
metric in their industry. 

Will Zara be able to sustain its agility as competitors respond with their own disruptive innovations?  Or 
will Zara stay one step ahead by continually re-inventing itself?  Time will tell. 

For now, Zara and Caladero together occupy a mere two percent of the 140 million square feet of space 
ultimately planned for the Zaragoza complex.  Mentally extend that operation out to the remaining 137 
million square feet, and you’ll begin to appreciate the magnitude and scale of 21st-century logistics. 

No matter what industry you’re in, if you find yourself complaining about how long it takes to get 
something done, think about the amazing things happening in Zaragoza.  If they can move fresh fish 
across thousands of miles of roads, desert, and ocean in less than 48 hours, there is no reason why your 
organization can’t reduce your time-to-market cycle by up to fifty percent or more.   

2. Enterprise and industry clockspeed 

Here we define a key element that makes the fast-learning enterprise different from traditional 
organizations.  While the contrasts are many, the main idea centers on the common themes of 
innovation(knowledge capture) and learning (knowledge absorption), the speed at which they occur, and 
their effectiveness. 

2.1 A simplified enterprise model 

An initial step toward building a knowledge-based enterprise is to express the main concepts and 
components diagrammatically as models, frameworks, and architectures.  Let’s start with a simple system 
flow diagram consisting of inputs, processes and outputs (see Figure 1). 

At the center of any enterprise are people.  People play a critical role at every point in the value network. 

Figure 1.  A basic enterprise system flow diagram 

Even at points where activity is fully automated, people are involved in the design of the automation  

system, monitoring its performance, stepping in when things go wrong, and thinking ahead to what the 
next generation of that system might look like. 
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A large percentage of an enterprise’s value lies hidden in the relationships which tie everyone together, 
including clients, suppliers, advisors, stakeholders, and many others.  In addition, the work environment 
you create for your people plays an important role in their performance.   

The systems and processes for managing people, tasks and activities form the key assets of the knowledge 
enterprise.  These assets fall into two categories: tangible and intangible, which are represented by the 
middle layer in the center of Figure 1.  Tangible aspects are quite familiar: real estate, facilities, 
machinery, equipment, furniture, and the like.  Intangible assets, such as intellectual property, brand, etc., 
which can account for more than eighty percent of an organization’s total value, need far greater attention 
than they traditionally receive. 

Aside from a devastating fire or similar catastrophe, you usually don’t have to worry about your final 
assembly building being carted off by a thief in the night.  But your intangible assets are another 
matter.Whether it be the sudden departure of a key employee or a cyber-attack resulting in the 
compromise of your most valuable trade secrets, these are often the most vulnerable and pose the greatest 
risk.  While tangible asset management has been around for a long time, we are still trying to wrap our 
arms around the intangible, often not even knowing exactly what those assets are or what to call them. 

Holding everything together is the enterprise’s infrastructure, represented by the bottom block in Figure 
1.  Without an enabling infrastructure, the best-designed enterprise is lumbering and inefficient. 

Taking a look at the various inputs, the traditional ingredients have been and still continue to be financial 
capital, natural resources such as air, water and fuel, and other raw materials feeding the production, 
packaging and delivery of finished goods.  However, attention must now be given to the intangible raw 
materials of the knowledge economy: data, information and knowledge. 

Like any system, when inputs are fed through and processed by the various elements of the enterprise, 
output products and services are produced, delivered and supported.  Sustained success is determined by 
the value the market believes it is receiving for the enterprise’s output.  For a consumer it could mean a 
more comfortable lifestyle, or better health and well-being, all of which come from increased knowledge.  
For an enterprise, the perceived value is likely to focus on improvements in top and bottom line 
performance, improved chances for mission success, market growth, and the like. 

Let’s examine how these elements combine to perform the two of the most critical activities of a 
knowledge enterprise: knowledge creationand knowledge absorption. 

2.2 Knowledge creation 

While much of the attention in building knowledge enterprises is focused on aspects related to learning, 
such as the learning organization, we’ve recently seen increased emphasis on innovation and discovery.  
Both learning and innovation are equally important.  Learning, i.e., knowledge absorption, can be viewed 
as looking in the rear-view mirror and adjusting accordingly.  Innovation,i.e., the creation of new 
knowledge, can be thought of as turning off the GPS and plowing new ground. 

One of the reasons innovation often takes a back seat to learning is that learning usually occurs as the 
result of the successes and failures of others.  In other words, someone else has already taken the risk.  
Creating new knowledge usually requires embracing risk and accepting failure, albeit in a managed (as 
opposed to chaotic) way.  The estimation that over 95 percent of attempted product innovations fail 
doesn’t help matters, especially in cultures prone to punish, rather than learn from, failure (Nobel, 2011). 

Back when things moved more slowly, many organizations applied the successful strategy of sitting back 
and watching others take the arrows.  This meant creating knowledge by observing which innovations in 
their industry were gaining traction.  They would then adopt those innovations while riding the uptrend.  
But given the growing number of companies performing at the level of Zara, the game of playing catch-
up is growing ever more difficult. 

So what’s an organization to do?  It may sound mundane, but the first step is to change the mindset of 
your workforce regarding innovation.  One way to do this is to provide a safe proving ground where new 
ideas can be developed and tested.  The more promising ideas can continue to advance in stages, while 
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failures are treated as learning experiences which benefit the entire enterprise.  This is how the most 
valuable knowledge is often created. 

2.3 Knowledge absorption 

Learning is meaningless unless the lessons being learned are correctly applied.  It’s a continuous process, 
but it can be extremely difficult to implement in practice.As business author Frank Sonnenberg writes: 
“Lessons in life will be repeated until they are learned” (Sonnenberg, 2017).  This is the essence of 
knowledge absorption. 

For example, during an economic downturn, fear often takes over.  Training budgets are among the first 
items to get slashed.  This slows down the speed of knowledge absorption.  Mistakes are repeated, 
making things even worse.  In its most basic form, knowledge absorption consists of asking a few very 
basic questions… 

What was done, when, and by whom?  What was the result?  What worked and why?  What didn’t work 

and why not?  How can it be done better next time? 

Repeatedly asking these five questions and putting the answers into a format than can be easily accessed 
and retrieved will substantially improve your organization’s ability to reduce the number of, and time 
wasted from, repeated errors and redundant efforts. 

2.4 Clockspeed 

Understanding clockspeed is the key to designing and implementing the right knowledge creation and 
absorption strategies for your enterprise. 

The notion of clockspeed was introduced into the mainstream in the late 1990s by MIT Sloan School 
professor Charles Fine.Fine’s work covers several types of clockspeed.  These include product 
clockspeed, process clockspeed, and organization clockspeed (Fine 1998).   

Product clockspeed refers to the time between successive generations of a product family.  This is a 
crucial aspect in many industries, especially consumer electronics, medical devices, and clothing.   

Process clockspeed can vary significantly, ranging from periods of relative stability on one hand, to wild 
price and volume variations on the other.  Organizations that do not continuously review and update their 
processes – at least at the same rate as the changes driving the value of their products and services – will 
suffer steady erosion of both profits and market share. 

Organizational clockspeed covers everything from changes in the C-suite to ownership changes to 
complete business model re-design.  For organizations closely linked to government, changes in heads of 
state, legislative bodies, or the judiciary can have equally significant impact. 

For our purposes, industry clockspeed(see top of Figure 2) is the aggregate speed of change in your 
industry or market segment.  It takes into account all three areas of product, process, and organization.  
On one end of the spectrum you have the decades-long clockspeed of highway construction and jet 
aircraft.  On the other end, entertainment and consumer electronics.  In today’s complex world, industry 
clockspeed is driven by changes not only in technology, but in society, politics, and the environment as 
well. 
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Figure 2.  Comparing enterprise and industry clockspeed 

While industry clockspeed focuses primarily on external factors, enterprise clockspeed represents the 
speed at which an enterprise innovates and learns (see middle and bottom of Figure 2). 

Although these will vary somewhat, some key elements which drive enterprise clockspeed include: 
 Product development cycle times 

 Design pipeline 

 Employee engagement and turnover 

 Learning rate (including ability to scale) 

 External workforce characteristics such as: 

o Unemployment rate 

o Number of skilled workers. 

As was mentioned earlier, be sure to keep in mind the following: 

The speed at which your enterprise innovates and learns must be equal to or greater than the speed of 

change in the market.  

A note of caution: Because of the complexity of the many variables involved, Fine strongly advises 
against placing too much effort in coming up with hard numbers or metrics relating to clockspeed.  
Rather, it is more important to view clockspeed on a relative basis.  In other words, it’s more important to 
know if you are keeping pace or falling behind, rather than attempting to measure the precise rate of 
change. 

With an improved understanding of clockspeed as a backdrop, we’ve set the stage for building a 
framework by which you can identify and manage the key elements which drive the speed of knowledge 
creation and absorptionwithin your enterprise. 
 

3. A framework for strategic alignment 
 

In order to understand strategic alignment, we first need a definition of strategy.  Simply stated: strategy 

consists of the guiding principles which define how an enterprise will meet its goals and objectives and 

achieve its mission. 
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Strategy used to be synonymous with “long-term.”  Strategic plans spanning several decades were not 
uncommon, even in the recent past.  But as industry clockspeeds began to accelerate, planning horizons 
dwindled.  Now most organizations revisit their strategies annually, or more frequently if necessary.  
Having sufficient agility to change strategic direction can only exist in organizations where 
communications are clear and timely, and localized goals are closely aligned with strategic goals. 

For any enterprise, achieving tight integration across internal and external components is a must.  Former 
Procter & Gamble Chairman and CEO A. G. Lafley and Rotman School of Management Dean Roger L. 
Martin emphasize the importance not only of alignment but prioritization by: clearly defining success; 

playing to your strengths; playing only where winning is possible; managing what matters (Lafley and 
Martin, 2013). 

Sustained performance simply isn’t possible if there are gaps between the many organizational and 
infrastructure elements involved.  These include business models, information and knowledge flows, 
human capital, research and development, marketing and sales, customer support, finance and accounting, 
physical plant and equipment, and intellectual property protection.  Indeed, all of the elements of an 
enterprise, which have typically operated under their own separate processes and systems, need to 
perform as an integrated whole.  This presents a significant management challenge. 

When Bill Walsh took over as head coach of the last-place San Francisco 49’ers professional football 
team in the USA in 1979, he didn’t instill a winning attitude and the goal of attaining the Super Bowl 
championship only in the players and coaches.  Everybody, including the receptionists and janitorial staff, 
had to be on board.  And it worked, as they proceeded to win three of their trips to the Super Bowl 
(Walsh, 2009). 

A leader’s greatest challenge is figuring out how to make strategic business decisions without restricting 
the organization’s agility.  This means maintaining close coupling up, down and across the organization.  
For example, if an organization chooses a product innovation strategy, it needs to understand the key 
performance drivers needed to support that strategy.  In the case of the 3M Company for example, rapid 
concept-to-market cycles are a key performance driver.   

The underlying core capabilities needed to achieve the desired level of performance also need to be 
understood.  These core capabilities must be woven tightly together, starting with R&D, and running 
through design, manufacturing, supply chain logistics, marketing, sales and support.  Finally, the 
processes for managing the primary intellectual assets (human, social, structural and organizational) 
which enable rapid innovation and learning must be thoroughly understood and well-managed. 

Figure 3 illustrates a framework for achieving such coupling, based on the notion of strategic alignment, 
in which a strategy is developed top-down, and the execution occurs from the bottom-up.  Our experience 
has shown that the more closely these nine layers are aligned, the better the chance of successfully 
planning and executing a strategy, and making rapid adjustments as conditions change.  A brief 
description of each layer follows. 

Vision.  As a leader, the place to start before planning any strategy is the vision for your enterprise.  A 
vision is: a description of the future you are trying to co-create.  Some examples of vision include:   

 A world shaken by radical new technologies, such as: 
o producing living organisms in the laboratory 
o non-invasive surgery by nanorobots 
o dramatically increased lifespan through gene therapy and epigenetics 

 Billions of people in developing countries coming online and having access to world markets 
 New breakthroughs that will provide cheap, inexhaustible supplies of energy 
 Mining and exploration colonies on Mars. 

 
Mission.  Having painted the vision, your next step is to clearly and succinctly define the impact your 

enterprise will have on the world.  Examples include: 
 “Preserving and improving human life.” 
 “A cure for cancer within our lifetime” 
 The ability to travel anywhere on the globe in four hours or less. 
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Figure 3.  Strategic flow-down from vision to key enablers7 

Strategic Goals.  Your strategic goals capture, in a measurable way, the end results you want to deliver to 

your clients, and the kind of enterprise you wish to become.  On the external side, client-centric strategic 
goalsclearly state the primary benefits clients receive from doing business with you.  Internal goals may 
be more employee- and/or stakeholder-oriented, such as being recognized as one of the “Top 50 Best 

Places to Work,” or making the “Fast-Growth 100” list.  In either case, they should answer the question, 
“Why would someone deal with you instead of your competitor?”   

A strategic goal should be anchored around one or two key elements.  It could be size, measure of quality, 
or strategic positioning in the marketplace, to name a few.  Two well-known client-oriented examples are: 

 “Delivered to your door within 30 minutes or it’s free” 
 “When it absolutely, positively has to be there.” 

 

                                                           
7 This framework was adapted from a four-tiered model developed by Accenture (Robert J. Thomas, Peter Cheese, James M. 
Benton, Human Capital Development, Accenture Research Note, November 1, 2003) and expanded to nine levels. 
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Strategic Objectives.  Your strategic objectives define how you are going to accomplish your goals.  For 
example, a strategic goal might be to become a billion-dollar company.  In order to get there, depending 
upon where you’re starting from, you may have to increase sales by fifty percent every year for the next 
seven years. 

Strategic objectives and strategy are closely linked.  One might drive the other and vice versa.  For 
example, in a product-oriented strategy, a sales target of $1B might require a significant investment in 
R&D and marketing.  Or the targeted sales growth might be achieved through acquisition.  

Strategic objectives are measurable, and should stipulate a time frame.  Examples include: 
 Revenue growth of 50% per year over the next seven years 
 Two new acquisitions per year 
 Four new product innovations per year 
 Become one of the “top five” in market share within five years. 

 
Master Strategy.  Your master strategyis a clear, understandable statement of how you will align and 

focus your resources in order to achieve your strategic goals and objectives.  Master strategies are 
usually made up of one or more sub-strategies.  Some master strategy examples include: 

 Market domination through competitive pricing and value chain optimization 
 Growth through acquisition 
 Pre-eminence through world-class expertise and client education 
 Gaining maximum leverage through strategic alliances. 

Examples of sub-strategies which support the master strategy include: 
 Marketing 

o Social networking 
o Saturation advertising 

 Sales 
o Point-of-sale up-selling/cross-selling 
o Competitive pricing 

 Product innovation 
o Planned product obsolescence in 2-year cycles 

 Financial 
o Leveraged buy-outs 
o Licensing 

 Human capital 
o 80 hours of specialized training annually 

 Customer service 
o A real person answers the phone within two rings, 24/7/365 

 Quality 
o Six-sigma, with advancement to seven-sigma. 

 

Performance Drivers.  Your organization’s performance driversare the primary factors that make the 

difference between success and failure in achieving your strategic goals and objectives.  For example, if 
your mission is speed-oriented, such as “absolutely, positively by 10:00 a.m.,” or “delivered in 30 minutes 

or it’s free,” then your performance drivers should be speed-oriented as well.  In this case, the 
performance demands will be focused on the logistics of preparation, packaging, and delivery. 

Likewise, if your primary marketing message is “if you are dissatisfied for any reason, return the product 

for a full refund,” then your major performance drivers will be quality-oriented.  A low-price strategy 
such as Wal-Mart’s places huge performance demands on supply-chain systems.  Other examples of 
performance drivers include: 

 Consistency 
 Efficiency 
 Accuracy 
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 Responsiveness 
 Cost control 
 Reliability 
 Availability 
 Asset utilization 
 Superior technical support. 

Note that since measurement is a major contributor to successful project management, selection of the 
right performance drivers is essential.  

Core Capabilities.  Your core capabilities arethe underlying competencies and capacities for producing 

the results you are promising to deliver.  We divide these into two areas: competency-focused capabilities 
(human and social capital); capacity-oriented capabilities (organizational and structural capital). 

Examples of human and social capital include: 

 Fully certified and accredited support staff 
 Fluency in the native languages of our major clients 
 Personalized service 
 Recognized top experts in the field. 

Examples of organizational and structural capital include: 
 State-of-the-art testing laboratory 
 Mobile showroom 
 Electronic Data Interchange (EDI) and other supply-chain infrastructure 
 Just-in-time inventory system 
 Fully integrated design and production facility 
 24/7/365 call center. 

Key Process Areas.  We’ve now “drilled down” far enough to reach the point at which the work is 
actually performed.  We define work as the activity that needs to occur in order to produce a specific 
result.  Work processesare repeatable models of that activity.  The activity can be performed by humans, 
machines, or both.  The goal is to seek the most efficient and effective aggregation of people and work 
processes which consistently delivers the desired results. 

Examples of human and social capital-intensive work processes include: 
 Recruitment, hiring and retention 
 Sub-contract management 
 Relationship management 
 Leadership development 
 Training and certification. 

Examples of organizational and structural capital-intensive work processes include: 
 Proposal preparation 
 Product life cycle management 
 Project management 
 Quality management 
 Agile development and/or manufacturing. 

 
Key Enablers.  Key enablers are: the methods, practices, and underlying technologies which support the 

execution of work processes in the most efficient and effective manner possible.  We define methods as 
repeatable formulas, algorithms, rules, techniques, or behaviors underlying a work process.  Simply 
stated, the discovery of a more efficient algorithm, or a more complete set of business rules, could 
increase the efficiency and effectiveness of a given work process.  Examples of methods include: 

 Data mining algorithms 
 Social media discourse monitoring and response systems 
 Source selection methodologies 
 Balanced scorecards. 
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A practice is the actual application of a work process within a given organizational context.  Examples of 
practices include: 

 Interviewing techniques 
 Welcoming/onboarding new employees/associates 
 Capturing and sharing lessons learned 
 Guidelines for participating in a community of practice. 

By technologies we mean tools, techniques and infrastructure that enable efficient and effective 
performance.  Examples of technologies include: 

 Platforms 
 Data lakes/warehouses 
 Virtual/augmented reality 
 Mobility 
 AI/robotics 
 Data analytics and digital dashboards. 
 

3.1 Improving alignment by unclogging the knowledge pipeline 
 

By now it should be clear that in order to achieve high-speed innovation and learning, knowledge needs 
to flow unimpeded throughout the enterprise.  The growing volume of information we have to contend 
with can slow things down to a crawl.  Added complexity pushes back against the demand for faster 
response.  In order to meet this challenge, knowledge must be allowed to flow quickly and easily 
throughout the enterprise, increasing in value at each step along the way. 

All too often, the knowledge pipeline becomes clogged.  The natural tendency for organizations to break 
up into silos is a commonly accepted reason for impeded knowledge flows.  However, if we look a little 
deeper we find that even if organizational barriers are removed, knowledge still doesn’t flow as freely as 
we would like.  This is due to a condition we call misalignment. 

We define misalignment as the condition whereby effective and timely communication is impeded.  Within 
this context, we define communication as: the process by which actionable information is transmitted by 

one agent and received by another (Newman and Murray, 2010).  Note that we use the word agent to 
account for humans, organizations and machines, since many activities leading up to critical decisions are 
performed by individuals, technologies, or systems consisting of both.   

Misalignment often shows up when departments such as contracting, finance, HR, marketing and IT all 
need to be involved in an activity such as a joint problem-solving session.  A large part of what makes 
managing knowledge flows so difficult comes from the many different perspectives and vocabularies 
among the agents which are communicating. 

Consider, for example, the need for eliciting inputs for developing and marketing a new product from 
subject matter experts, software developers, users, and procurement officers.  These inputs will be viewed 
by some in terms of functional capability, by others in terms of system design features and parameters, 
and by others in terms of costs, performance results, or outcomes.  A supposedly simple notion of 
requirements ends up having many different meanings, depending upon the perspective of each of the 
parties involved.  Unfortunately, such differences may not be discovered until after-the-fact, when a so-
called “solution” is delivered only to be sent back to the drawing board at significant additional cost. 

Differences in the knowledge, skills and abilities of people and their systems (especially databases) 
further contribute to misalignment.  A familiar example of this occurs when experts attempt to transfer 
their knowledge to novices.This condition is often exacerbated when organizations attempt to force 
communications into a rigid template.  Valuable context is lost by being squeezed through the narrow 
aperture of a single perspective. 

An enterprise striving to achieve fast innovation and learning must focus on alignment from the outset: 
from planning to execution, from forming a team to developing requirements, and for all related problem-
solving and decision-making activity.  This especially applies when forming project teams.  Don’t leave 
essential people out because they might not fit in.  At the same time, you can’t drop a detail-oriented 
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accountant or engineer into a room with a group of impatient sales-driven marketing execs and expect a 
smooth transfer of knowledge.   A facilitator needs to be added to the mix in order to help close the 
semantic divide. 

Make sure your project team is facilitated by someone with the necessary soft skills to keep the 
conversation open and honest, with everyone contributing.  This is where the “soft skills” of facilitation 
come into play.  Skilled facilitators can pull the subject matter experts out of their silos, helping to build 
and grow a more unified brain trust.  The biggest challenge is avoiding the temptation of trying to find the 

least common denominator, resulting in a subpar outcome. 

Finally, misalignment directly translates into increased risk exposure.  Not paying close attention to 
alignment means unnecessarily exposing your enterprise to adverse cost, schedule, and performance 
impacts. 

4. Conclusions 
 

4.1 Implications for project and technology management 
A key aspect of project management is identifying and assigning resources.  Understanding how the key 
elements in your organization align strategically means you can focus on what’s most important, and gain 
the greatest leverage from the resources you have, including your IT infrastructure.  By taking a 
knowledge-centric view of your organization, you can more clearly identify the decision points in your 
key processes, where the application of knowledge is vital to success.  In an environment where time is of 
the essence and resources are constrained, the application of the Pareto Principle, or “80/20 Rule,” is 
more important than ever.   

The strategic alignment framework supports increased performance through better measurement and 
tracking.  When key organizational components are aligned, it becomes easier to measure the contribution 
of each element to the overall performance of the enterprise.  Likewise, the full extent of the impact of 
interventions on work processes, people, and financial metrics such as cash flow, can be more accurately 
estimated and verified. 

The added emphasis on rapid knowledge creation and absorption places additional demands on the skills 
of the traditional project manager.  Because of added speed and complexity, soft skills such as 
communication, facilitation, negotiation, are more important than ever.  

4.2 Anticipated results 

Empirical validation of frameworks is often problematic.  Every organization is different, with its own 
context, culture, geography and makeup.  In addition, it is impractical to set up experiments in which all 
but a few variables can be assumed away or held as fixed controls.  However, we can formulate expected 
results based on plausible rationale, and make periodic observations over the long term to look for either 
confirmation, dis-confirmation, or non-conformation.Some expected results are discussed below.  Any 
one of these changes alone will noticeably improve top and/or bottom line performance.  

Because greater strategic alignment brings increased collaboration, one can expect an enterprise to 
improve in its ability to more quickly and effectively respond to and co-create new business 
opportunities.  Given faster decision cycles and improved decision quality, the ensuing increases in 
knowledge worker productivity should result in increased overall competitiveness.  The same goes for 
increased return on IT investment through more tightly aligned work processes, culture and enterprise 
architecture.   

Growth in relative market value should result from improved development, application, and expansion of 
key intellectual assets.  Improved learning and better decision-makingtend to reduce risk, costs, and 
liability due to errors.  Streamlined, rapidly self-organizing collaborative processes should greatly 
increase your organization’s ability to quickly respond to, and even lead, major changes in your market. 

Another expected result is the improved ability to overcome cultural barriers which inhibit execution and 
resist change.  Cultural resistance is difficult to overcome, especially in older organizations.  As 
organizations mature, the original energy behind the founders’ vision has long since dissipated, replaced 
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by localized goals and objectives.  By reconnecting work processes with the overall strategy, the 
workforce begins to recapture the big picture, and shifts its focus to the achievement of the “greater goal.”  

Leading an agile, global, virtual enterprise requires a new brand of leadership, one which continually 
reinvents itself.  The leader of such an enterprise uses every available tool, technique and practice to 
monitor and anticipate marketplace trends, identify value gaps and opportunities, formulate and execute 
the right strategy, and adjust accordingly.   

In attempting to bring these various elements together, project and technology management have become 
an essential part of today’s knowledge-based enterprise.  However, traditional project management 
methods such as critical path are not enough.  Knowledge flows, i.e., the creation and absorption of 
knowledge both within and across various projects and programs, must now occupy equal attention.  
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1. Introduction 
 
Innovative products, global techno-entrepreneurship and the ability to design and maintain a unique 
portfolio of regional and global value chains, supported by different forms of collaborative organizations, 
is becoming one of the core competencies of contemporary organizations. How to create collaborative 
innovation environment and motivate the most creative people to work with our organizations and help us 
to improve existing or co-create new innovative technologies, products, and services for global markets? 
Classical organizational and management principles are not sufficient anymore. We are heading towards a 
knowledge-based corporate culture where we need to be able to organize enabling innovation ecosystems 
to support performance and growth of open research and innovation communities (RICs). How to 
organize and manage the high-performance RICs? What are critical success factors? What can we learn 
and can we use the ancient wisdom, natural laws and outputs of the modern natural sciences in these 
efforts? In this paper, we’ll address our research outputs and theories used in the development of our RIC 
model as an integral part of the emerging industry innovation ecosystem.  
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2. Aporias of  the 21st-century related to national economies and high-tech business 
environment 
 
Today, we are facing many “aporias” (Politis, 2013) as Aristoteles; an ancient Greek philosopher would 
say – where we are heading? How to cope with the challenges of modern, high-tech, globalized and 
multicultural economies? Like many other critics of the present global economic situation, George 
Osborne, former British Chancellor of the Exchequer believes that the forces of protectionism are 
increasing, and he is concerned that the pace of technology growth can be detrimental to economic well-
being. The former vice-chairman of Merrill Lynch Europe, Lord Adair Turner, feared that advances in 
technology are undermining capitalism, killing jobs, driving inequality and preventing the global 
economy from recovering from the financial crisis of 2008. He believes that the current capitalist system 
is not delivering as it should, and also not to enough people to maintain its legitimacy. He labels this 
“tech-driven inequality that contributed to the widespread resentment for elites and mainstream politics,” 
and calls for a solution to “the problems presented by the new tech economy” to restore global trust in 
capitalism and repair the global economy. (Steyn & Semolic, 2017) 
Is it true that modern technologies are guilty of this economic situation? It is not a new dilemma. We met 
similar views and standpoints in the industrialization history. Always happened when society faced new 
technology revolution which caused structural societal changes, like in the case of first industrial 
revolution caused by steam engine technology, second industrial revolution resulting from electric power 
technology, and the last fourth revolution arising from cyber-physical system technologies.  
Experts and organizations are traditionally dealing with such questions how to anticipate the future and 
how to recognize and understand global and industrial trends and react on time. In 1998, the USA-based 
Trends Research Institute already identified the significant changes and development trends that are 
shaping our lives today. These are, among other things: digitalisation and its impact on increasing self-
employment; industry reshaping; instability; and downsizing accompanied by work decentralization that 
keeps more people at home (with possibilities of face-to-face interactive communication and participation 
globally). The Gartner Group already in the 1990s projected that by 2006 people would spend nearly 70% 
of their time working collaboratively through technology, and not necessarily face-to-face. (Celente, 
1998), (Pallot & Pawar, 2005), (Steyn & Semolic, 2017) 
One of the biggest aporias is addressing the traditional gap between technology, organization and 
behavioral development. An illustration of this situation would be when new technologies are not entirely 
integrated and used beneficially to generate the value for all technology stakeholders, as mentioned in the 
introduction of this chapter.  Of course, it is natural that technology development is faster and enable 
organizational and behavioral development. We can minimize this gap by utilization of new business 
models and adequate leadership, as we’ll see in the following chapters.  Besides this, we still need to 
resolve some traditional problems, first. Here is the issues list which drives described gap: 

1. Lack of adequate technology literacy, 
2. Lack of holistic and multidisciplinary approach to the needed strategic transformations and 

changes, where we are addressing technology, organizational and behavioral aspects 
simultaneously (on all levels and areas of our societies), 

3. Lack of equality perception and importance of all needed and involved professional disciplines 
(limit communication and understanding between different professional communities, different 
terminologies, and sub-cultures – which generates well-known phenomena of “ivory towers”), 

4. Lack of collaboration culture of value chain’s internal and external stakeholders, 
5. Lack of competencies, wrong beliefs, outdated industry and business values, 
6. Poor governance, coordination, management, and leadership, 
7. Lack of trust 

We need to address these problems simultaneously, top-down by governments and their national, regional 
and international strategies, programs, and projects, and bottom-up by business actors at the level of 
national and international industry, knowledge and innovation markets. These problems are somehow 
manageable in the relatively low-tech business environments of the 3rd industrial revolution, where we are 
facing the relatively independent and autonomous organizations.  
 
The 4th Industrial Revolution organizations are operating in the high-tech and highly competitive business 
environments. Industrial businesses have become increasingly high-tech, sophisticated, dynamic and 
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globalized. New enabling technologies are providing endless opportunities for the introduction of new or 
improvement of existing products, services, and new business models. Personal talent, innovativeness 
empowered with the collaboration culture and adequate leadership are becoming the main prerequisite for 
the business success in these interpersonal and inter-organizational digitalized value chains. Described 
business environment requires different competencies from both, organizations and individuals. The 
success leans on the interpersonal and inter-organizational productivity of all related business partners, 
with the flexible workplaces at its core. People working in such agile workplaces, often titled “knowledge 
workers,” need to be flexible, proactive and be able to operate and co-create in the real or virtual business 
environment posts of such virtual organization. 
 
3. Motivation, scope, and history of our research activities 
 
Partners of LENS Living Lab are companies, research, education, and business support organizations 
which provides products, services, technologies and knowledge for the markets of high-demanded 
industries like ICT, high-performance manufacturing, industrial machinery, automotive, aerospace, 
security,  technology integrators, system integrators, and education. Their key features are: 

1. In most cases, they are small and medium sized companies and  organizations,  
2. They are involved in businesses with fast developing technologies, products and markets which 

needs permanent investment into research and innovations and 
3. They need to be competitive to bigger organizations on the globalized markets.  

The answers to this problems are in specialization, outsourcing, collaboration with business partners and 
other stakeholders, new technologies and innovative business models deployment.  
The  LENS Living  Lab initiative came out in 2006 by company INOVA Consulting. LENS Living Lab 
business model addressed the Laser Additive Manufacturing technology complexity and the simultaneous 
collaboration needs of different business partners in the processes of its industrial application 
development. The organizational complexity of open innovation groups was in research focus of the 
LENS Living Lab second development phase, started in 2009. We addressed challenges and research 
various needs of manufacturing SMEs, industry clusters, R&D consortia and organizations of public 
health. Since 2011 our research and services are focused on investigation and business modeling of 
research innovation communities (RICs) and supporting innovation ecosystems.  Based on extensive 
practical experiences and research findings we developed own open collaboration platform methodology 
to supports operations and development of different RICs.  Connected research project with the focus on 
the development of cloud computing application for the needs of open innovation collaboration platforms 
users and their RICs was awarded as the best research project of the year 2013 by the Slovenian Logistics 
Association.Since 2012 the LENS Living Lab is organized and enabled by the group of ICT SMEs, 
legally presented by INTESO Solutions Ltd. 
In this paper will present our research outputs related to the RICs performance, as well as modeling of 
their innovation environments. 
 
4. Premises, research questions, and goals 
 
The premise of our research are needs of high-tech business actors (profit and non-profit organizations) 
performing in the globalized business environment and exploitation opportunities of enabling 
technologies to support open innovation business concept of work. Observed LENS Living Lab partners 
are involved in the markets where competitiveness relies on the innovativeness of human resources and 
their competence for exploitation of the value chains' business environment innovation potential. 
The research questions related to the performance of Open Research and Innovation Communities (RICs) 

presented the crux of our exploration. They are: 
1. What are the key features of observed RICs? 
2. Which are RIC’s critical success factors? 
3. What can we learn from the processes in nature and can we use the logic for better understanding 

and business modeling of RICs? 
The main research assumptions based on the fact that “knowledge workers” are the “critical component” 
of the knowledge-based organizations and economy, as a whole.  The fundamental characteristic of 
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emerging market winners strongly relies on capabilities to organize and exploit innovation potential of 
knowledge workers in their internal and external business environments. The complexity of the emerging 
businesses of the 4th industry generation technologies, innovation processes, organizations, markets, and 
competencies needs partnering and “collaboration.” Simultaneous interpersonal and inter-organizational 
continuous improvements, co-development, co-creation, and co-productivity are critical elements of the 
business success. Artifacts and services of the modern information and communication technologies are 
enablers of RICs and supporting virtual organizations. 

5. Field Research of RICs 
 
We identified RICs as semi-formal networks of collaborating knowledge workers with the motivation for 
their participation in designated areas of open research and innovation. According to the Oxford Living 
Dictionary, Knowledge Worker is a person whose job involves handling or using information. (Oxford 
Dictionary, 2017) This information can be related to different business functions – design, production, 
sales, marketing, logistics, development, research and innovation, knowledge management, etc.  
Information is created, transferred, presented and used in various forms.  
LENS Living Lab semi-formal networks of knowledge workers are hybrid organizations with the 
characteristics of the formally structured open community, geared and facilitated by the RICs integrators 
(I) and agents (A).  Integrators (I) are RICs leaders and coordinators. Leading and coordinating function 
is spread to agents (A) in the case of complex RICs. RICs are open networks organized by different 
profit, nonprofit organizations, partnering organizations or group of knowledge workers. (Semolic, 2014) 
Figure 1 is an illustration of described semi-formal RICs embedded in the business ecosystem of an 
organization. 

 
Figure 1: RICs as semi-formal networks embedded in business environment 

 
Fast technology development, increasing the complexity of technologies, products, services, systems with 
the need for greater serviceability, calls for inclusion of our internal and external clients, business 
partners, researchers,  representatives of professional associations and civil societies - knowledge workers 
with the knowledge and innovation potential for our businesses. Regional and international business 
ecosystem offers the pool of knowledge workers which can be precious for daily performance and 
development of our organizations.  Inter-organizational in interpersonal partnering in relying on 
“collaboration.”  Merriam-Webster Dictionary describes collaboration as working jointly with others or 
together especially in an intellectual endeavor, as well as to cooperate with an agency or instrumentality 
of which one is not immediately connected (Merriam-Webster, 2017).  Figure 2 illustrates an open 
innovation organizational business environment where organization exploits benefits of formal, semi-
formal and informal communities of knowledge workers.  
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Competitiveness of the 4th industrial revolution enterprise is firmly based on the value proposition of 
core competencies, supported with RICs embedded in the value chains of collaborative business 
ecosystems. 

.  
Figure 2: Illustration of an open innovation organizational business environment (Semolic, 2013) 

 
 

The carried out research process of this investigation was based on the Case Study approach with the 
primary goals to improve the: 

1. LENS Living Lab existing systems and services,   
2. LENS Living Lab RICs toolbox,  
3. Understanding of RICs performance and emerging needs of our business partners and clients.  

Our research focused on the LENS Living Lab twenty-four (24) partnering national and international 
RICs with over four hundred (400) knowledge workers coming from EU and non-EU countries (Figure 
3).   We observed and analyzed the phenomenon of RICs performance in the period from 2008 to 2016.  
 

 
Figure 3: Structure of the RICs organizers (in %) 

 

Figure 3 illustrates the structure of RICs initiators and organizers. The majority comes from the industry 
sector and presents small and medium-sized enterprises (SMEs).  
Their primary RICs value proposition drivers are originated in the research and development (R&D), 
entrepreneurship and professional development needs, as shown in Figure 4. The biggest group is related 
to the R&D needs of advanced technology SMEs, coming from the high-tech industrial sector (ICT, 
robotics, 3D printing, technology integrators,  etc.) and operating in international markets. Techno-
entrepreneurs present the second group. Their motivation is partnering in monitoring and exploration of 
emerging technologies as well as related market opportunities, to make joint businesses and projects. The 
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third group presents RICs with the value proposition of profession standards development by the support 
of national and international professional associations (professional associations for concurrent 
enterprising, informatics, project management, cost engineering, business excellence, etc.) The 
knowledge workers are often members of one or more different national and international professional 
associations.  Such organizations are developers of profession’s knowledge base, standards, awarding 
systems, and certification programs. These kinds of organizations have different RICs as communities of 
practice, involved in various research and innovation areas of collaboration. Their interest is an active 
involvement of stakeholders of all professions in their businesses.  

 
Figure 4: RICs value propositions 

 

Analyzed RICs are in different development phases of their life cycles. We recognize four RICs 
development phases, as follow: 

1. Initiation phase -  RIC’s entrepreneurial initiative, RIC’s conceptualization, RIC’s business case 
development, core group of knowledge workers set-up, first partnering projects and other 
initiatives; 

2. Development Phase – RIC’s growth by number of new open innovation collaboration interests, 
participating knowledge workers and organizations, partnering projects – programs, strategic 
partnerships; 

3. Maturity phase  - developed and operational RICs with recognized and widely supported business 
profile, well integrated into the innovation ecosystem value chains of involved business partners, 

4. Declining phase –  declining recognition, growth and support, fading businesses. 

Figure 5 shows the observed RICs in different life cycle phases. The majority of observed RICs are in 
development and initiation phase. We recognized 12% of observed RICs in maturity phase.  

 
Figure 5: Development stages of noted RICs 
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The next set of research questions was related to RICs problem issues (Figure 6). Here we recognize the 
highly ranked problems associated with the personal commitment of involved knowledge workers, their 
collaboration literacy, leadership and trust issues 
According to Oxford Advanced Learner’s Dictionary term, “commitment.” represents the state of being 
willing to give a lot of time and work energy – to RICs in our case.  Commitment is the paramount 
quality and potential of involved knowledge workers. Knowledge workers need to be talented, competent 
persons with intrinsic motivation and inner energy for sustainable innovation and partnering. This ability 
must empower - accelerate adequate leadership of RICs sponsors, leaders and coordinators. Leadership 
refers to the process of influencing the activities of others toward high levels of goal setting and 
achievement (Boddy, 2008).  
Collaboration capacity is a precondition for successful collaboration in the virtual working environment. 
It has technological, organizational and behavioral aspects. The first aspect refers to technological 
literacy.  This literacy encompasses at least three distinct dimensions: knowledge, the way of thinking and 
acting, and capabilities (Parsons & Young, 2002). The second aspect, organizational literacy, refers to a 
good understanding of the conceptual and regulatory framework of the open innovation business 
environment and acting accordingly. The third aspect relates to behavioral literacy, which ensures 
understanding and practicing the right collaboration culture and climate in daily activities inside RICs.  

 
Figure 6: RICs problem issues 

 

 

In this part of RICs business cases field research the following answers to our research questions 
were found: 
1. Key features of RICs are related to the performance of open innovation networks of knowledge 

workers organized by different organizations, mostly by SMEs performing in high-tech industrial 
sectors, where partnering is needed because of complex technologies. 

2. High-performance RICs demonstrate the mix of committed business (motivator: PROFIT – 
BUSINESS SUSTAINABILITY), professional (motivator: KNOWLEDGE - COMPETENCE) 
and social (motivator: TRUST - FRIENDSHIP) communities, with appropriate collaboration 
capacity of community members empowered by adequate leadership. 

3. RICs success factors depend on member talents, attitude, and motivation to support common 
goals, co-working agendas, sharing the code of ethics, win-win culture, and trust (Figure 7). 

4. ICT literacy is a critical success factor for efficient co-working in a virtual working environment. 
We cannot be satisfied with ICT literacy, despite the availability of adequate tools and services. 
The main reason lies in the limit collaboration culture, based on the organizational culture of 
traditional industrial business environment “with semi-closed doors policies of our factories.” In 
many environments, they still do not see collaboration as part of our daily business. Therefore 
motivation to adopt and internalize collaborative ICT tools is sometimes very limited.  
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Figure 7: Triangles of the RICs  success factor 

 

In the next chapter, the research outputs related to the processes in the RICs business environment will be 
presented.  
 
6. Can we copy processes’ logic from nature? 
 
The universe laws and logic of Nature are under the interest and observation of human being since 
ancient times.  The logic of Nature is in research focus of scientists and philosophers. Modern scientific 
outputs supported by enabling technologies give us the opportunity for better understanding of natural 
processes and even more, to copy them for the needs of new advanced technologies and artifacts used for 
daily use. 
In the natural environment, it is a lot of opportunities to find similarities between processes created by 
nature and artificial processes made by human being.  This universal logic of nature can be exploited for 
advancing of technological and business processes development. We explored potential similarities of the 
universe phenomena with natural ecosystems and searched for those which can be useful for explanation 
and better understanding of human innovation phenomena.   
 
The summary of our findings is presented in Table 1. 
 

Universal Natural Phenomena Human Innovation Phenomena 

Phenomena Theory of Natural Sciences Phenomena Theory of 

Innovation  

The Universe Theory of Relativity Global and Regional 
Markets 

Theory of Innovation 
Environment 

Relativity 

Theory of Quantum 
Mechanics 

Theory of Innovation 
Momentum  

Living 
Environment 

Theory of Biological 
Ecosystems 

Innovation 
Environment 

Theory of Innovation 
Ecosystem 

Theory of Chaos Theory of Chaos 
Theory of Energy Vortex Theory of Innovation 

Vortex 
Theory of Amplifiers Theory of Innovation 

Process Amplifiers 
 

Table 1: Similarities between theories of natural sciences and theory of innovation  
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Albert Einstein’s laws of motion, his basic principles of the relativity of distance, time, and mass, and his 
deduction from these principles comprise his “General Theory of Relativity” (Barnett (1959). This theory 
was the reference for the conceptualization of our theory of “Innovation Environment Relativity.”  The 
theory of innovation environment relativity explains that fundamental principles of innovation 
phenomena are universal. However, its application differs relatively to the specifics of observed business 
environment.   
We anchored the theory of innovation momentum to the Albert Einstein’s Quantum Theory (Barnett, 
1959). This theory refers to the explanation of various light energy flows, as a continuous shower of 
photons, hitting a matter which ejects electrons. We see the similarity in the constant inflow of 
information packs from different internal and external information sources,  hitting knowledge workers 
and causing the creation of ideas for innovation activities. Innovation momentum gives us information 
about knowledge worker capacity to use available information packs and transform them into innovation 
proposals.  
Next theory is related to innovation ecosystem as the analogy of the biological ecosystem. Finish 
researchers Peltoniemi and Vuori  made an extensive research about ecosystems and found that perhaps 
more than any other types of network, biological ecosystems provide a powerful analogy for 
understanding a business network. Peltoniemi and Vuori define a business ecosystem as a dynamic 
structure which consists of an interconnected population of organizations. These organizations can be 
small firms, large corporations, universities, research centers, public sector organizations, and other 
parties which influence system (Peltoniemi &Vuori, 2005). 
 
The innovation ecosystem is the subset of such business ecosystem,  where knowledge workers and 
organizations are operating. Innovation ecosystem differs from business ecosystem by the orientation of 
network members to perform portfolio of diverse, interrelated research and innovation activities, at the 
global or regional level. In question are business environment sensitive, harmonized and empowered 
innovation market balanced and synergized competencies, for the business needs of involved ecosystem 
actors.  
 
Theory of Chaos was first observed by the mathematician Jules Henri Poincaré, over a hundred years 
ago. He saw that a simple system could have incredibly complex behavior (Poet & Ron, 2011).  David 
and Ron Poet, from the same information source, are saying that one of the issues are related to the 
“Butterfly Effect” with the Edward Lorenz’s tricky question: “Does the flap of a butterfly’s wings in 

Brazil set off a tornado in Texas?”.  The same authors are claiming that chaotic systems are sensitive to 
initial conditions, Lorenz’s strange attractors, and by the Lyapunov exponent can measure their 
sensitivity. We can say that today’s,  globalized, fast track developing and changing business 
environments have all characteristics of chaos. “Flap of a butterfly’s wings…” can be replaced by a 
constant information shower, caused by different events of local, regional and global business and 
innovation ecosystem actors. We use this knowledge theory for the better understanding of data and 
information governance and innovation ecosystem architecture development. 
 
The innovation vortex theory uses the logic of the natural vortex phenomena. In the Oxford Advanced, 
Learner’s Dictionary this phenomenon  is described as a mass of water or air that spins round and round 
so fast that it pulls objects into its center or cosmic vortex, society vortex (Oxford Dictionary, 1995). 
Innovation vortexes are special forms of society vortexes, organized by different open research and 
innovation communities (RICs) which operate in chaotic environments of involved innovation 
ecosystems. Innovation vortex presents a mass of spinning data and information of codified and non-
codified knowledge, enriched by the inflow of external information, empowered by personal experiences, 
directed and energized towards particular innovation goals. The theory provides answers related to the 
innovation ecosystem exploitation challenges and explains the logic of RICs dynamics.  
We can find amplifiers in astrophysical (CSL, 2017) and technical systems (All About Circuts, 2017).  In 
technical systems, we are using them as devices for amplifying different signals. We used the very same 
reasoning in recognizing the primary function of the innovation process amplifier. It helps us to identify 
and define their duties, and how to integrate them into the observed innovation ecosystem. Their primary 
task is to amplify innovation vortexes and related processes by adequate services and support from 
technical, organizational, financial, behavioral and overall business aspects. 
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7. Business Model  of the Innovation Ecosystem Value Space 
 
Don Tapscott presented the idea of “Value Space” in his book titled ”Blueprint to the Digital Economy”. 
Tapscott describes this concept as an open market of e-business communities (EBC). He illustrated this 
with the EBC Alliance for Converging Technologies business case, and how they engineered to enhance a 
“value space” – an idea, or a vision, of how to meet customer requirements in a specific domain 
(Tapscott, 1998). We used the basic idea of “value space” much wider, for the creation of blended Open 

RICs Value Space (ORiVaS) for the needs of a business ecosystem knowledge workers who are working 
or have interests for collaboration in identified areas of research and innovation.  Why “blended”? 
Because of the business mix of communication and doing various activities with a combination of virtual 
and classical (physical)  working environment. 
Emerging virtual organizations of the 4th industrial revolution generate possibilities for presenting 
innovative business models, which provide more efficient use of available inter-organizational (value 
chain) resources, their innovation potential, and the innovation potential of stakeholders. Innovation 
potential alone is not sufficient if not followed by sound collaborative: strategies, programs, and project, 
generating benefits, and a value creation for all collaborative partners and their stakeholders. Figure 8 
illustrates an ORiVaS ecosystem focused on the domain of strategic areas of collaboration interests with 
related innovation solutions development. The main components of such innovation ecosystem value 
space are (Semolic, 2012): 

 RICs -  directly and indirectly involved into the of observed value chain businesses, 
 Virtual collaboration platforms (VPCs), 
 Collaboration governance and leadership  and 
 Organizations of collaboration breeding and supporting environment 

RICs are as described and presented in Chapter 5.  
VCPs represents the virtual collaborative working environment to work in selected areas of collaboration, 
supported by an appropriate organization of work and digital ecosystem services.   
VCPs operate as virtual enterprises co-owned and co-organized by motivated business partners with the 
long-term partnership interests on the selected areas of research and innovation. 
Collaborative governance and leadership are of paramount importance. Collaborative platforms are 
virtual organizations that need to be effectively and efficiently integrated and co-ordinated by the 
principal partners applying professional, state-of-the-art program and project management (Steyn & 
Semolic, 2017). 
 

 
Figure 8: Open RICs Valu Space – OriVaS (Semolic, 2012) 

 

Organizations of collaboration breeding and supporting environment role are ORiVaS facilitators by 
providing a portfolio of different services, like initiators, help service providers (organization and 
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administration services, project office services, IPR, digital ecosystem services, facilities for testing and 
piloting, funding, legal services, lobbying services).   
ORiVaS initiator and organizer can be any organization, group of partnering organizations or 
governmental agency with the long-term business motivation for continuously improving its 
competitiveness and strategic advancement by exploiting business ecosystem innovation potential. Figure 
7 illustrates the model of RICs innovation potential presented by a community of knowledge workers 
with the joint research and innovation interests, sharing knowledge base and the particular collaboration 
culture. Such community can be connected to an organization, group of organizations,  special interest 
group or other forms of semi-formal open innovation initiatives. Such groups are often composed of  
well-qualified persons with a lot of knowledge and personal experiences. However, this enormous 
potential is lost if we are not capable of energizing such community by innovation power, supported by 
adequate leadership.  The triangle of the RICs innovation power (Figure 8) consists of collaborative 
development strategy and collaborative implementation programs with projects, which need to generate 
value for all involved members.   
 

 
Figure 9: RICs innovation potential [12] Figure 10: RICs Innovation Power [12] 

  
Figure 11 illustrates harmonized innovation community hexagram, which presents a precondition for efficient work 
of any RICs. 

 
Figure 11: Virtual Innovation Community Hexagram (Semolic, 2014) 

 
This model is based on the symbol of mandala called “Shatkona Yantra” found in ancient South Indian 
Hindu temples. Mandala demonstrates the harmony of the universe.   
The upward triangle, Shiva, represents the masculine side of God. The downward triangle, Shakti, 
accounts for the feminine side of God. The first triangle represents the Supreme Being, and the second 
triangle the world seen as Mother Nature. The existence is impossible without the presence of both sides, 
which provide harmony and existence (Sivasakti.com, 2017).  
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The concept and message were utilized as a basis for the RICs critical success factors for identifying and 
supporting “Virtual Innovation Community Hexagram” development. Presented hexagram provides an 
essential input and guideline for RICs virtual organization development, operation, coordination, and 
governance. 
 
8.  LENS Living Lab Business Model 
 
Described theories and findings present the knowledge framework for the LENS Living Lab (3L) virtual, 
living laboratory business model development and its operations.  3L represents the virtual working 
environment for partnering activities of their value chain innovation ecosystems, enabled by the group of 
ICT  SMEs8, and co-organized by the network of international business partners.  Today’s primary 3L 
business motivators are: 

 Support partnering activities, projects and programs in research, development, and piloting of 
new enabling technology applications and business models in the real virtual business 
environment, 

 Partnering in research, innovation, and commercialization of the Industry 4.0 enabling 
technologies, 

 Global knowledge management and its transfer to daily business environment and 
 Global techno-entrepreneurial innovation ecosystem development. 

3L performs as an ORiVaS ecosystem organizer with the portfolio of different interrelated RICs. 3L 
serves the needs of partnering high-tech SMEs, partnering innovation ecosystems, and knowledge 
workers of dedicated research and innovation communities (RICs). RICs are synergized and supported by 
the cluster of 3L innovation vortices (Figure 10) enabled by the group of partnering leaders, backed by 
the virtual organization of work, digital ecosystem, collaboration standards, system of governance and 
adequate coordination.  3L RICs operate as a portfolio of interrelated virtual collaboration platforms 
(VCPs).  VCPs are open to all willing to share their goals, working agendas,  code of ethics and 
operations. 3L recognizes five generic types of VCPs, as follow (Figure 12): 

 Technology collaboration platforms (partnering in applied research, innovation, and development 
of new technologies), 

 Product collaboration platform (support to development and continuous improvements of 
partnering products and services), 

 Techno-entrepreneurial collaboration platforms (emerging business opportunities and new 
challenges support), 

 Knowledge management collaboration platforms  (knowledge transfer and business ides co-
generation) 

 3L  governance and standards collaboration platform. 

Here is the list of current 3L operational VCPs with related industrial open innovation communities: 
 LENS Living Lab Governance and Standards Collaboration Platform, 
 INTESO Group ICT Virtual Laboratory (CCS, CPS-IoT9, Hy-Com10,  VcBM11), 
 Open innovation collaborative research-innovation program “Smart Machines and Systems”, 
 Alpe-Adria LENS Laser, additive manufacturing technology collaboration platform, 
 Competence center ROBOFLEX – flexible, cognitive robotic technologies collaboration 

platform, 
 Log-Dyn – Technology platform for logistics of value chains, 
 KM FEST Global professional community of the knowledge management festivals organizers, 
 ICA – International Collaborative Academy 

                                                           
8 SMEs – small and medium sized enterprises 

9 CCS – Cloud Computing Services, IoT – Internet of Things 
10 Hy-Com - Hybrid Communications 

11 VcBM – Value Chain Business Modelling 
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Figure 12: 3L Collaboration platforms classification 

 
3L strategic partners are coming from different industries (ICT, automotive, aerospace, industrial 
engineering, high-performance manufacturing, safety in logistics, education, consulting) and are coming 
from EU countries, India, South Africa and the USA.   

 
9. Conclusions 
 
There is no doubt, the complexity of technologies, emerging businesses, and business environments call 
for specialization and sustainable collaboration in conditions of such knowledge-based economy. 
Knowledge workers are the critical drivers in described systems. If the central questions of the 3rd 
Generation Industrial Revolutions were related to “Quantity and Quality of Available Resources,” 
today’s issues of emerging 4th Generation Industrial Revolutions businesses are related to “Innovation 

Capacity of Involved Resources.” Own innovation potentials need to be empowered, amplified by 
involvement and exploitation of available local, regional and international business ecosystem innovation 
potential. Regions and their governments need to be “smart” and recognize such strategic potentials by 
setting adequate national development priorities and strategies, promoting new business models based on 
long-term partnering and collaboration, with the proper Innovation infrastructure support.  Modern 
digitalization technologies give us endless opportunities for the creation of such new authentic business 
models. However, this not a technical problem only. The biggest problem lies in our traditional industrial 
corporate culture values, which present the main obstacles. These issues cannot be solved by adding more 
technology only. We need holistic treatment of the phenomena of emerging technologies and business 
models, in all areas and levels of our societies. These phenomena need to be addressed from the business 
case, technical, organizational and behavioral aspects simultaneously. Strategic transformation and 
change processes need to be harmonized and supported by the adequate and sustainable leadership.  
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Abstract 

Companies and other organizations strive towards becoming more efficient in executing their 

innovation processes. Launching new products and services successfully on the global market by 

improved processes is a key issue for survival in a tough competitive market. 

This paper aims to address specific Project Management characteristics, which may support 

improvements in the organizations innovation processes.  

During the last decade a lot research has been done on what innovation means, which marketing 

strategies should be followed and which products should be launched on the market, in 

accordance to certain development phase models. 

On the other hand we see a technological development, which brings new technologies from 

laboratories to implementation in products and manufacturing processes in shorter and shorter 

time. This development together with abrupt changes in organizational and collaborative 

patterns means that we need more knowledge about how to manage these change processes. 

The Project Management profession has at the same time, developed from its origin as a tool to 

manage construction projects, to be a team based management praxis by which we manage 

changes in every area in our societies. A dynamic development is going on in praxis, where new 

approaches to Project Management praxis are developed.   

The Project work approach has shown its strength in praxis in order to implement changes, but 

less research has been done in how innovation processes can be improved by enchasing Project 

Management competences and knowledge into the more complex business innovation processes.  

The aim of this article is to discuss this challenge and hopefully bring new knowledge into this 

field.  

 

Key words: Product Innovation- Business Changes – Project Management Characteristics –

Efficient Innovation Processes – People Management. 
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1. Introduction 
In today’s competitive society there is a strong focus on Globalization processes, Innovation and Project 
Management. 

These terms reflect essential and unavoidable trends in our societies, you may even say that use of these 
terms have been trivialized through increasing use at all levels in society and business life. 

Globalization has become a dominant condition for even small and medium sized companies (SME´s) in 
countries with a limited home market. As sub suppliers they must see their customers off shoring 
production to new markets and have to follow them there. 

Developing new products means targeting the global market at first product launch, because of strong 
competition, but also because of motivation for realizing a great opportunity. The globalization is 
supported by the Internet based communication and by more cost efficient transport of people and goods 
in the air and on the water. Megatrends that will shape our business and living environment in the 21 st. 
century will be further development of the globalization of business, continued digitization, new forms of 
business “eco-systems” and new forms of employment and mobility etc. (Semolic, 2013). 

The future will put ever more demands on the global networking organization as well as on the individual 
knowledge worker, co-creating new services and products in a network based frame work, (Semolic, 
2013). 

Innovation has become the key how to solve the challenges and use the opportunities, which the 
globalization gives the society and the business life. 

Earlier the definition of Innovation was to invent, develop and launch a service or product on the market 
with financial success. Now we talk as well about innovations in organizations, processes and social 
relations in general. We must though adhere to our assertion that an innovation should be a unique 
change, which leads to measurable benefits for the key stakeholders. 

There will be a strong need to combine technological opportunities with product architecture and 
processes around a strong market focus in order to become efficient in the product innovation process, 
(Henriksen and Gayretli, 2013). 

A system platform as shown in fig.1 describes the relation between these competence areas. The 
successful innovative company must have a well-defined system platform in order to launch new products 
to the market in a successful way. 

 
Fig. 1 :The System Platform Model for NPD Processes,    (Henriksen and Gayretli, 2013) 

The Product Platform is the base of how the product portfolio is constructed, and if well constructed it 
may improve the company’s ability to react fast on new market demands. 

The Technology Platform defines the technological foundation of the product and the manufacturing 
process. Technological forecasting and scouting in an open innovation environment may be a one of the 
keys to success. 
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The Process Platform links the two other together. It defines the processes available in the organization, 
which should lead to the innovation.  

Project Management is to day recognized broadly as an efficient tool by which changes can be 
achieved. The term is to day misused in the public opinion because it is used about any task, which seems 
to be a new one. We must stick to the definition among professionals, that a project is a complex task, 
which is unique, time limited, with limited budget and which requires cross-disciplinary involvement. 
The project work form has under the right conditions shown its strengths in executing changes in an 
efficient way in different environments.  

The discipline is to day included in many university curriculums and is more and more recognized as the 
flexible part of the different management disciplines. 

In the following parts It will be discussed more deeply, what the state of art is within each area, and 
what we can expect in the near future about how to execute more efficient innovation processes. 

2. The Innovation Process in a Global context 
Today’s market for new products is characterized by a demand for shorter development time, more 
customized product variants, more technological complexity embedded in the products, globalized supply 
chains and high quality of products and service. Today even small technological driven companies are 
born global, which means that they target their even first innovations for a global market. That means a 
potential big sales volume but also tough competition and strong demands on technology, processes and 
management. 

Companies are facing different challenges depending on whether they develop products for the consumer 
market or for the business-to-business market. In B2B Product development projects there is ideally a 
strong communication between the customer and the supplier’s development team early in the process. 
It’s often engineering driven because of the technical complexity and need for alignment of expectations 
between the parties. Baumann and Holzinger (2013) introduce the four success factors, 1) intellectual 
/emotional ability, 2) knowledge/experience, 3) efficient use of equipment and 4) willingness /culture. 
Projects need these success factors to be integrated into the individual’s behavior as well into the 
organizational behavior, because the supplier’s organization should understand the customer’s 
expectations and needs at different levels and be able to manage the project deliverables in time, cost and 
quality. In development projects for the consumer market, there will mostly be space for more reflections 
on market analysis and on fine-tuning of the stages in the innovation process. The Stage Gate Process 
(Cooper, 2001) is an operational model for driving new products to the market, and has been a generic 
model for many companies on basis of which they have developed their New Product Development 
(NPD) processes. Cross-functional teams must successfully complete related activities during the stages 
in order to execute the project deliverables.   

The innovation processes for both types of markets show more similarities than differences, cross 
functionality often in cross cultural environments, a good understanding of strategic goals, policies and 
own capabilities. Good knowledge of market demands, external conditions for the project execution, and 
ability to communicate and manage important stakeholders at different levels. 

The demand for faster development time and time to market, as well as increased flexibility in meeting 
rapid changes in demand, has lead to newer approaches like Lean Manufacturing, Lean Product 
Development and Concurrent Engineering. All approaches have an impact on making the innovation 
process more agile, which requires a flat organizational structure, empowered and well skilled teams with 
a good understanding of the business goals and the framework they have to operate within. Concurrent 
engineering (CE) has a special focus on integration of related functions during the development process 
in order to process the activities in parallel. That requires extra organizational skills with focus on the 
common business goal and avoiding sub-optimization.  

In fig.2 this parallel processing is illustrated, (Henriksen and Gayretli, 2013). Marketing analysis and 
planning, product design, testing and rapid prototyping, planning and implementation of manufacturing 
processes and supply chains, technology development which might overlap the product development 
phase, and not to forget the management processes including efficient and agile project management and 
team work.  
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Fig.2 Concurrent Engineering, (Henriksen and Gayretli,  2013) 

The reality is that praxis show a lot of pitfalls: Henriksen and Gayretli (2013) states based on literature 
reviews, that there still are remarkable failure rates in launching products into the market because of 
failures in new product introduction, shortfall of existing tools and methods, product complexity and 
project management issues. 
 

3. Project Management Characteristics 
 
Today it’s recognized that Project Management (PM) is an efficient management discipline used in new 
product development processes as well as in other innovation and change processes. It’s more than a 
management discipline; it’s basically a working methodology, which is task oriented, cross-functional 
and managed in a very clear and well organized way.  The project task is very different depending on in 
which area it comes from e.g. large construction projects, infra structure projects and programs, product 
development, research, manufacturing systems, business processes, public administration, IT-systems, 
campaigns etc. The organization responsible for the project may have a very different nature. Small high 
tech. startup companies, larger global suppliers of products, service or systems, public service 
organization, event makers, with low or high PM ripeness.  One size fit model does not give any meaning 
for successful execution of projects in such a variety of situations. Each type of project must be treated 
individually, but  it is possible to identify some common features namely, complex interaction between 
people and systems, many development elements, the impact on the organization is significant, they 
require multi disciplinary interactions, involvement of several organizational units, they involve 
stakeholders from different areas and they have a considerable size in term of resources, ( Mikkelsen and 
Riis, 2017).  

Jansson and Ljung (2010) argue that the choice of project management methodologies must be based on 
the characteristics of each individual project. These characteristics can be understood by using two 
analyzing models. One is to realize which of five archetypes the project belongs to; the other is a project 
diagnosis model with fifteen questions to the project task. 

Traditional models for project planning use linear phase models, where each step has to be completed 
before the next one. But in unpredictable environments with great uncertainty and where a 
seeking/learning approach must be taken into account, a more holistic and cyclic process model might be 
a more beneficial approach. The five-by-five model by Mikkelsen and Riis (2017) supports a circular or 
spiral learning and planning process. The five main elements, the project task, project environment, 

resources, interested parties and project management, each consisting of five sub elements, is the 
backbone for a dynamic analyzing, planning, controlling and learning process during the project life cycle 
process. It gives a holistic view on the PM task and at the same time a multifaceted approach to attack the 
complexity of the project.  
 
In complex PM environments it is needed to have the main focus on the problem areas, which are most 
critical for successful deliverables. Mikkelsen and Riis (2017) use the project portrait as a strategic risk 
analyzing method, primary in the early stages of the project life cycle. Assessing the uncertainty in the 
four dimensions, the organizational picture, the entrepreneurial picture, the political picture and the 
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technical picture, will give the project owner, the project manager and the teams an idea about in which 
arena most focus must be concentrated. A high score in e.g. the technical picture means that the 
technology must be examined for opportunities, risks and threats. The right competences must be adapted 
to the project team in that area. 
 
Another tool for analyzing the characteristics of the actual project can be the focus diagram shown in 
fig.3. A NPD project with great uncertainty about the key design characteristics and the embedded 
technology requires strong focus on the task. Which market demand and user needs are to be considered? 
Competing products, mega trends etc. In a global network, many stakeholders with different attitudes 
must be taken into account in an agile process, which requires empathy and creativity from the core 
design group. A radar diagram can open up for discussion about the case, at group meetings at different 
levels, giving a common awareness of the overall situation. A complex construction project might have 
much more attention on detailed plans, schedules, resource budgets etc. All types of projects have 
characteristics in all dimensions, but are individually more focused in some of them. 
 

 
Fig 3. Focus diagram for different project types 

The project management disciplines should be accepted as a continuous improvement process in 
companies, and developed innovatively through new practices and in a broader approach,(Mikkelsen and 
Riis,2017) .Teamwork is a cornerstone in project work. Teams are formed at different levels, re teams 
setting the road map for the project, sub groups working on more detailed levels, reference groups, and 
parallel working groups in suppliers or customer’s organizations and not to forget the management groups 
overlooking the project progress. Professional competences as well as personal competences are needed 
and must be tailored to the task.  In order to accelerate the team collaboration in an efficient way, 
teambuilding in an early stage can improve establishment of common goals, norms and values, which are 
an important framework for the following problem solving, conflict solving, decision taking and 
collaboration with internal as well as external stakeholders. The team members are dedicated to their task 
and feel a strong ownership as stakeholders. They are released from their daily work and can fully 
commit themselves to the task. The team is lead by a leader, who has strong leadership- and 
entrepreneurial skills. The team has strong support from the management.  
 
4. Business Changes by Projects 
Today’s globalized and innovative companies are acting in dynamic environments with fast changing 
conditions for being able to carry out successful development projects. A successful project not only 
delivers a product on time, on budget and with a good quality, but also with a sustainable business value 
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creation. The users must implement the projects deliverables whether it is in own organization or by 
external customers. So the project cannot stand alone but must be anchored in the basic organization and 
integrated into the operational processes in the different functional areas. The project manager acts more 
and more as a business developer with a good understanding of the strategic goals, the operational 
framework and all the external and internal forces, which might impact the project during its life cycle.  

Projects are often executed in global and intercultural networks distributed in time and place. That gives 
opportunities in adapting needed skills into the project teams as well as obtaining high efficiency 
regarding cost and time. But also challenges regarding mutual understanding and efficient use of 
communication technologies. Uncertainties are part of the project universe, from environmental or 
political impacts to changes in the market or technological preconditions.  

It’s often discussed in what extent projects lead to changes and in what extent changes are carried out by 
projects. In the following cases this interaction between projects and change processes are illustrated in 
real company projects where I have been involved as either project core team member or project 
manager. 

 A shipyard developed and constructed a new type of ships for an important customer. The 
order was conducted as a large, complex project. The goal for the project core team was to 
organize the task and deliver the ships in time, within budget and in specified quality. A 
project core team was selected with a dedicated leader with reference directly to the 
Director for new ship design. During the design process, the core group delegated jobs to 
the functional departments they originally referred to, and acted in that way as ambassadors 
anchoring the project to the basic organization. The group was highly empowered by the 
top management and very much motivated by the project manager who had the capability 
of telling the story. The project turned out as a success in accordance to the defined goals. 
The projects resulted in improvements and changes of business processes like quality 
management, execution of future ship orders and to new knowledge within the 
technological area. 

 A company that supplied the maritime sector with technical systems wanted as part of a 
new strategy to enter the offshore market with slightly customized products and systems. A 
new significant order on a complex technical system was the entrance to the market. It was 
organized as a project with a cross functional team from marketing & sale, system design, 
Product development and manufacturing. A reference group was formed with 
representatives from quality management and an external consultant with experience from 
the offshore sector. The project changed the attitude to how quality of manufactured 
components should be controlled and documented, as well as how system design projects in 
other areas should be organized. The project resulted in opening the door to a new market. 

 A new engineering education program was developed and implemented at a university in 
Denmark. It was created in cooperation with another faculty as a cross-disciplinary 
education. The formulated objective was to develop a curriculum and implement it. But 
further it contributed to the internationalizing process as well as to creation of new cross-
disciplinary research areas at the faculty. 

The discussion and examples above underline that complex projects create changes and that organized 
change processes use projects as the practical tool to carry out the change process. Great uncertainties, 
dynamic changeable environments and deep interdependency characterize the process with the 
organizational framework around the projects. The right project core team and the leadership of the team 
are therefore essential for the successful implementation of the processes.  

5. Innovation Improvements by integration of PM Competencies 
The successful innovation process in companies is a multi faceted process, which need skills and 
competences in certain areas as well as suitable structures, and organizational processes. The most 
essential preconditions for success are: 

 Creative culture, which utilize and release people’s energy, creativity and ability to share 
and synthesize ideas.  

 Knowledge and competences in specific needed professional areas 
 Knowledge about the market (users, customers, competitors, trends) 
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 Knowledge about the whole value chain in the creation and implementation of the 
innovative product, whatever it is a tangible physical product or an intangible service or 
process, which creates value to the main stakeholder. 

 Good project management in order to support, direct and control the process in an efficient 
way. 

Many sources underline the “people aspect” in successful innovation. Edgett (2014) argues that good 
project management is considered a critical success criterion for top performing companies. He also 
argues that the way project teams are created and leveraged are essential for product innovation. That 
team members are selected by means of resource availability and cross functional skills, that key team 
members remain with the project until end, the communication is good and that the team is capable of 
interacting with the surroundings and taking decisions. 

Social relations between team members seem to have an impact on the performance of teams, (Kylindri, 
Blanas, Tanev &Henriksen, 2013). Friendship is a common and important social relationship. It requires 
mutual social bonds between two business partners who invest time and energy to establish and keep it 
lasting. The authors argue that friendship is positively correlated to project team effectiveness.   

Kylindri, Blanas, Tanev & Henriksen (2012) reveals in figure 4 the logic of all previous research work 
done in the area of project teams. It can be used as a research framework or for decision-making by 
business and project managers. 

 

 

 

 

 

 

 

 

Fig.4.Adapted from Kylindri, Blanas, Tanev&Henriksen (2012) 

Project team attributes can be relational statistical constructs coming out of the relational attributes of 
project team members, like Belbin (1993) psychometric measurements on team roles, social network 
constructs coming out of the social relations between team members, or a hybrid social network construct 
on team diversity developing from relational attributes, (Blanas, Kylindri, Henriksen&Tanev,2 012). 
Project type attributes include the Technology Novelty and Project Complexity, (Tatikonda & Rosenthal, 
2000). Project Outcomes are Project Success and Project Effectiveness. Kylindri, Blanas, 
Henriksen&Tanev(2012) provides a detailed review of the relevant variables that measure the dimension 
of these attributes. It is essential to create a balance in the group. Individuals with diverse characteristics 
often form the most effective groups, ( Tonnquist , 2008 )  

6.Conclusion 
The conclusion is that project management principles, which deserve special attention when planning 
innovation processes, should be about people management. If the management has organized the right 
team in the right governance structure with the right project leader, defined the right goal and empowered 
the team and the project leader, then the probability of success is considerable.  So the attention points 
should be: 

 Task and Stakeholder objectives 
 Project Governance  
 Project Leader 
 Project Team 
 Empowerment 

Project Team Attributes 

 Relational 

 Network 

 Hybrid 

 

Project Outcome 

 Project Success 

 Project Effectiveness 

Project Type 

 Technological Novelty 

 Project Complexity 
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The project team should have a common understanding of the goal and the task. Not limited to the 
traditional objectives, time-budget and quality of the projects product. But additionally a vision of which 
benefits should the core stakeholders achieve from a successful innovation process. The team and the 
involved parties need a leading star in order to commit themselves completely to the project, so that they 
feel themselves as a part of a vibrant organizational structure, strongly empowered by top management 
and leaded by a project leader with strong leadership skills. 

We see such successful teams in the sport arena. Sometimes it goes far better than expected, sometimes 
much worse. It is about balanced teams, regarding skills and personal profiles. Trained in many different 
situations and with a clear strategy and vision of which overall goal they should achieve. Trust to each 
other, mutual support and will to do one’s utmost.  

The most important person is the project manager (PM) or leader.  The PM must have strong 
communication skills, be able to motivate the team, protect them from political attacks and all in all be 
able to demonstrate situational leadership depending of the situation. The team must be empowered in 
order to act and take decisions in an unsecure and changing environment and must act as change agents in 
relation to their basic organizational units. 

In order to achieve a high performance team, some activities can be planned and carried out. A 
teambuilding workshop outside the normal working environments could be a good kickoff event. The 
team gets a better knowledge of each other, weaknesses and strengths and gets a common understanding 
of the goal, the values and the task itself. If the project organization is virtual with globally distributed 
teams, then the situation is more difficult. Here will the governance structure, the communication 
technology and planning be more essential. At the same time will the leadership turn more into a 
traditional management style based on control and following up on progress of activities. 

Finally it must be stated that the very essential question of how the right projects are selected and 
prioritized are not within the scope of this article. It’s covered in the Project Portfolio Management 
theory. My objective with this article has been to enlighten the complexity of bringing project 
management competencies into play with innovation processes, but even though it is possible to point out 
some essential focus areas, where innovation processes might be improved by adapting project 
management principles. 
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Abstract 

Independent India inherited a very miserable public health scenario after prolong period of 

colonial exploitation and negligence. But after a long period of nation building, we are still far 

away from the target of ‘health for all’ which is an important milestone to achieve for the 

development of a vibrant nation. At an initial stage of the journey of independent India in 1950, 

Public health services were merged with medical service. The health system basing on the 

approach of social health and concept of well being has not been evolved, though state-backed 

welfare model was pursued in first few decades of post-independence. The dependence on 

technology-driven profit oriented private health service has made a paradigm shift in public 

health system. This article attempts to delineate the inherent defects in national health strategy 

and to unpack the key pre-requisites that fuel and sustain progress in health delivery system. It is 

emphasized that without an alternative model that makes the social, economic and Government 

overall policy framework into cognizance, ‘health for all’ cannot be achieved. 

Key Words: Technology, social health, public health, nutrition, socio-economic disparity, 

medical research and services, health system.   
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1. Introduction 

Apparently, it seems, technology is the panacea for all ills. But, no doubt, technology is the key enabler.  
The policy makers also put much emphasis on technology driven solution of the social issues. There is a 
make-believe emanated from the profit oriented ventures and rooted in the social psyche that technology 
is a neutral category. It is a misnomer, as like everything technology is also embedded in social relations. 
Most often technology is in control of the developer for making commercial gain. So long as a new 
technology exists in the conceptual framework, it is simply an idea owned by the knowledge world and 
there too, the tussle begins under the garb of intellectual property rights. But when this technology is 
placed for the service to the nation vis-à-vis humanity at large, it starts acting between and betwixt all 
forms of social relations, influencing and breaking its core content of singularity of meaning. Despite 
much progress based on development of new technology and scientific knowledge-base, the much 
cherished target of ‘health for all’ still remains a few and far cry, even it is considered by many as a vain 
attempt to run after a mirage of unattainable target. Many well researched models with standard 
methodological devices are developed by the experts in this field that delineates the bright spots on the 
broad pictures of both input and output side due to proper technology-driven solutions, but surreptitious 
silence on the flipside of the story is disheartening. Questioning the veracity of the story leaves one to fall 
prey into the trap of binary: for or against a policy, for or against technology, for or against development. 
That the wheeled carts were used in Egypt fifteen hundred years after North Syria does not mean Egypt 
was more "backward" than Syria, because unlike the steppes of North Syria wheeled carts were not 
required in the habitable land in the banks of Nile River. The destitute do not need a skyscraper, but a 
mere shelter. With that note on bleak side, we must confess that the history of technological and 
organizational change has been nothing short of remarkable. But it is, evidently, a double-edged sword 
that can be disruptive and destructive as it can be progressive and creative. In can be noted that 
technology has helped eradicate many life threatening diseases like polio whereas tuberculosis is still 
taking life of the people even when we have a technical solution for that.  

In the post-independence Indian welfare model of health system, public and private participation was 
encouraged side by side. Although this was necessary as only public investment cannot take care of the 
problem of huge magnitude. But this also led to the break-down of the mutual inclusiveness of universal 
healthcare and R&D in medical science, and the technology-driven profit-oriented private participation 
has skewed the whole system in favour of those who can afford to buy medical service in the health-
business market. Even the adequate study was not undertaken for periodic assessment of the delivery 
system and people’s health condition in many decades. In the preface of WHO report prepared on the 
basis of 2001 data and published in 2016, former Deputy Chairman of the Indian Planning Commission, 
Montek S. Ahluwalia expressed his delight for undertaking of the study on the distribution of the health 
workforce in India. He further remarked, “At that time, the Planning Commission was heavily engaged in 
trying to evolve a national strategy for universal health care with special emphasis on the need to provide 
access to poorer people in rural areas and also in geographically remote areas. As often happens with 
government programmes, much of the focus was on how to provide the additional financial resources 
needed, since it was well known that India was not spending enough public money on health.”(WHO 
Report : 2016) 
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2. Medical service and Public health 

Many contemporary technologies are so complicated that we are increasingly subjected to a ‘rule of 
experts’. In the doctor’s chamber, when we see the blurry picture called an X-ray expertly interpreted as 
bad or good news, most of us would not know how to begin to construct an adequate interpretation. 
Diagnosing what is wrong with a computer system is no easy task. Most of us rely on a user-friendly 
system that requires an expert to fix when it goes wrong. Much rests on trust in expert knowledge. Those 
who have that knowledge acquire a certain monopoly power, which can easily be abused. The biomedical 
and genetic engineering are the current fields where the philanthropic organizations funded by those like 
Bill Gates and George Soros to replace the state in research financing. To the degree that R&D underpins 
comparative advantage in global economic competition, is a wide range of departments within the 
governmental apparatus dealing with health etc, backed by huge semi-public (partially but not totally 
owned by Govt.) research university system, have come to play vital role in technological and 
organizational innovation in association with industry.An even more likely candidate for the next 
innovations lies in biomedical and genetic engineering. This is the field that the most affluent foundations 
like Gates and Soros have been assiduously cultivating by their donations.   

According to Russell, R.D. (1973), social health is “that dimension of an individual’s well-being that 
concerns how he gets along with other people, how other people react to him, and how he interacts with 
social institutions and societal mores.’’It bears a close relationship to concepts of well-being. (Russell, 
1973). In 1947 World Health Organisation (WHO) includes the concept of social health as one of the 
pillars of individual’s health like physical and mental health. It is evident that integration of a patient into 
communities tends to live longer and recover faster from disease because social isolation is risk factor of 
illness. Hence a society is healthy when there is equal opportunity for all and access by all to the goods 
and services essential to full functioning as a citizen. 

3. Condition of public health 

In India, the 1994 plague epidemic following poor municipal sanitation in Surat is estimated by WHO 
(2000) to have resulted in losses totaling $ 2 billion. Estimate indicate that in 1998-99, 45 percent of 
children below the age of three in India were stunted – and even among the top wealth tertile over 28 per 
cent of children were stunted (Dreze Jean : 2016). This reflects the fact that child growth is hampered not 
only by inadequate access to food, but also the drain on the body’s resources from combating infection. 

According to FAO estimates in “The State of Food Security and Nutrition in the World, 2017” report, 
190.7 million people are undernourished in India. By this measure 14.5% of the population is 
undernourished in India. Also, 51.4% of women in reproductive age between 15 to 49 years are anemic. 
Further according to the report 38.4% of the children aged under-five in India are stunted (too short for 
their age), while 21% suffer from wasting, meaning their weight is too low for their height. Malnourished 
children have a higher risk of death from common childhood illnesses such as diarrhea, pneumonia, and 
malaria. The Global Hunger Index 2016 ranks India at 97 out of 118 countries on the basis of three 
leading indicators -- prevalence of wasting and stunting in children under 5 years, under 5 child mortality 
rate, and the proportion of undernourished in the population. The ranking will go further down to 100 as 
per 2017 report and India will find its place even below the country like Bangladesh, N.Korea, Nepal.  

India is home to the largest undernourished population in the world. 14.5% of our population is 
undernourished. 190.7million people go hungry every day. 21.0% of children under 5 are underweight. 
38.4% of children under 5 years of age are stunted. 1 in 4 children malnourished. 3,000 children in India 
die every day from poor diet related illness. 24% of under-five deaths in India. 30% of neo-natal deaths in 
India (IFBN : 2017) 
 
A study by IMS Health reported that 62% of the respondents pointed to the lack of doctors in the public 
health facilities to move to private health care facilities. About 85% of the people (surveyed) using 
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private health care facility is willing to shift to public facility if the doctors, medicines and functional 
infrastructure is available. An even higher percentage – 90% - of poor patients indicated willingness to 
shift from private to public facilities.(IMS : 2013) 

The public health successes achieved in the developed world meant that by the 1940s their main cause of 
death shifted from communicable to non-communicable diseases such as cardiovascular diseases and 
cancer. At the same time, advances in medical technology offered the promise of managing these diseases 
through clinical and surgical interventions. Emulating the western model, the glamour and status earlier 
accorded to public health authorities in India was now accorded to medical doctors. The intellectual 
cutting edge shifted from improving public health system, to improving curative technologies and 
methods of healthcare financing.  

Elite capture also plays a role. In India, even more than most developing countries, public fund for health 
and education have been funneled towards tertiary rather than primary levels. Public health services were 
merged with medical service in 1950. Several policy thrust of the newly independent India also detracted 
from public health service provisions.  

The existing Public Healthcare Facilities in India are structured under national health mission. Official 
policy provides for one sub-centre, staffed by one trained nurse (ANM), for every 3000 individuals. Sub-
centres and primary health centres (PHCs) or community health centres (CHCs), which are larger than 
PHCs, are supposed to be open for six days a week, six hours a day. In principle, the system is intended to 
provide more or less free and accessible healthcare  to anyone who chooses to use the public healthcare 
system, with the sub-centres staffed by a trained nurse (ANM) providing the first point of care, the PHCs 
or CHCs the next step, and the referral hospitals dealing with most serious health problems. Absenteeism 
in PHCs was found to be 43 per cent in India. Visiting public health facilities costs INR. 71 on an average 
and this is a discouraging factor for the poor. Lab tests are not free, public facilities do not always provide 
free medicines. It is also possible that the public health officials charge for his services while practicing 
outside office hours. The main sources of healthcare in the system are the private practitioners. The 
private sector accounts for the vast majority of treatments in India as a whole. This is well-known from 
the results of the 52nd round of NSS data. 

Over-emphasis on technology based and expert dependent medical services while ignoring the public 
health in a country like India where majority of the people does not have the wherewithal and the 
awareness to avail best medical services is counter-productive. The people often fall prey to the predators 
in the medical services which are profit-oriented. 

4. Social disparity and healthcare 

The celebrated author of Capital in Twenty-first Century, Thomas Picketty, and his colleague Lucas 
Chancel at the World Inequality Lab, Paris School of Economic, have provided the numbers as far as 
incomes are concerned in their working paper Ïndian Income Inequality, 1922-2014”.(Chancel, Piketty 
:2017) 

This report states “our results shed light on a particularly striking characteristic of Indian growth over the 
past three decades: the very moderate rise of the "middle class" - at least defined as individuals above 
median income and below the top 10% earners. Incomes of the middle 40% grew at 102% over the 1980-
2014 period. Compared to industrialized countries' growth rates for this group, the figure is impressive. In 
the Indian context however, the middle 40% were notably below average growth (187%). Since 1980, the 
middle 40% group in India captured a much smaller share of total growth (25%) in than its counterparts 
did in China or Europe (more than 40%) or even the USA (33%). This result should help us better 
characterize what has been termed as the rise of India's middle class".  
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The report further shows that income growth rates in India over the 1980-2014 periods substantially 
increase as we progress upwards through the distribution of income. The bottom 50% of earners 
experiences a growth rate of 97% over the period, while the top 10% saw a 376% increase in their 
incomes. The equivalent figures for the top 0.01% and top 0.001% were 1834% and 2776%, respectively.  

The impact of the urban-rural divide is visible at the ground level as is evident from the following data 
(Planning commission, 2011) 

(1) 11% of all episodes in rural areas and 10% in urban areas received no health care at all. 
(2) 12% of people living in rural areas and 1% in urban areas had no access to a health facility. 
(3) 28% of rural residents and 20% of urban residents had no funds for health care. 
(4) Over 40% hospitalized persons have to borrow funds or sell assets to pay for their care. 
(5) Over 35% of hospitalized persons fall below the poverty line because of the hospital expenses. 
(6) According to national Sample Survey Organisation (NSSO), 60th round, during 2004, 24% of the 

persons with untreated episodes of ailments amongst the poor were untreated in rural areas and 
22% in urban areas. Lack of finances was cited as the reason by 28% of the persons with 
untreated episodes in rural areas and 20% in urban areas  

(7) Infant mortality rate is 64.28% higher in rural areas (46) compared to that in urban areas (28). 
(Planning Commission, GOI : 2011). 

From this above data on income distribution, it is amply clear that the state investment in health sector 
and state run healthcare facilities needs to be targeted towards bottom 50%. It is logical to conclude that 
the profit-driven private health facilities will target the rich with their attractive marketing strategy. Major 
chunk of population at the bottom of this 50% is vulnerable and they are spatio-temporally dispersed and 
the urban-rural divide is very prominent as revealed in the above data. Their vulnerability stems from 
their failure to fulfill their nutritional and medical needs with their measly income, when market 
determines the supply of food and medical facilities. This dichotomy needs to be resolved. 

For 2000-01World Development Report, the World Bank interviewed 60,000 people in forty-seven 
countries about what relief of poverty meant to them. The answers were opportunity, empowerment and 
security. Dignity was frequently mentioned. Indeed, Dignity has strong claims for considerations by those 
concerned with society and health. 

Sir Michael Marmot, Professor of Epidemiology, in his book ‘The health gap : The Challenge of an 
unequal world’ said “My argument is that tackling disempowerment is crucial for improving health and 
improving health equity. I think disempowerment in three ways : material, psychological and political. If 
you have too little money to feed your children you cannot be empowered. The material conditions for 
well-being are vital. The psychological dimension may be described as having control over your life. We 
will look at evidence that people have difficulty making the decisions that will improve their health if 
they do not have control over their lives. Further, disempowering people in this way, depriving them of 
control over their lives, are stressful and lead to greater risk of mental and physical illness.”(Marmot 
Michael, 2015) 

According to the centers for Disease Control and Prevention, over half of maternal deaths in the US are 
preventable. It is highly likely that the women who die are poor, black, ill-educated, often migrants 
(Johnson D, Rutledge T, 1998). Access to high-quality health care for everyone would be a good thing, 
but health inequalities would not go away. Health inequalities arise from the conditions that make people 
ill, health care is what is needed to treat people when they get sick. 

It is likely that provision of medical care interacts with social determinants. The question should not only 
be how much medical care there is, but how it is distributed.  

The WHO report reveals that in 2001, of a total population of 1 028 610 328 in 2001, there were 2 069 
540 health workers of which 819 475 (or 39.6%) were doctors, 630 406 (or 30.5%) were nurses and 
midwives, and 24 403 (or 1.2%) were dentists. Of all doctors, 77.2% were allopathic and 22.8% were 
ayurvedic, homeopathic or unani. Other categories of health workers were pharmacists, ancillary health 
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professionals, and traditional and faith healers, who comprised 28.8% of the total health workforce. The 
national density of doctors was 797 per million population, of nurses and midwives 613 per million, and 
of dentists just 24 per million. 

Ignoring those who don’t have a medical qualification, the number of doctors for India in 2001 was 360 
per million population. As for nurses and midwives, India had 610 workers per million population 
compared to 960 in China. The number reduced tenfold to 60 per million population, if only those with a 
medical qualification were considered. 

In this study, inequality in the health workforce distribution across districts is measured by the Gini 
coefficient – the most commonly used index of inequality – which varies between 0 when there is no 
inequality and 1 when there is perfect inequality. For all health workers, the national inter-district Gini 
was calculated as 0.2858. The national inter-district Gini for allopathic doctors was 0.3093, for nurses 
0.4014, for dental practitioners 0.5604, and for AYUSH doctors 0.3523.  

There were 1225381 health workers in urban areas and 844159 in rural areas an urban–rural ratio of 1.45. 
By contrast, the urban–rural population ratio was 0.39. Of all health workers, 59.2% were in urban areas, 
where 27.8% of the population resides, and 40.8% were in rural areas, where 72.2% of the population 
resides 

As per the information provided by Medical Council of India, there are a total 988922 allopathic doctors 
registered with the state medical council or MCI as on June 30, 2016. 

Assuming 80 per cent availability, it is estimated that around 0.791 million doctors may be actually 
available for active service. It gives a doctor population ratio of 1:1668 as per current population estimate 
of 1.32 billion," Minister of State for Health said in a written reply in LokSabha. (Business Standard : Feb 
3, 2017) 

The above data shows the inadequacy of healthcare facility and the spatio-temporal divide of the 
beneficiaries. Further in depth study is necessary to ascertain whether there is any pattern in the dispersal 
of vulnerable population. One sweeping generalization can safely be made that the urban underclass and 
the population in rural hinterlands belong to this vulnerable section. The Government needs to spend 
much more than the existing budgetary provisions on health to build infrastructure, providing adequate 
qualified doctors, nurses and health workers for free treatment to those who are vulnerable.  

5. Nutrition and healthcare 

In India two major grassroots programmes viz. NRHM & ICDS have been launched by Government to 
address healthcare and child nutrition. This is mired with gargantuan lacunae.      

Odisha (India) 1992–93 1998–99 2005–06 2013–14 

Stunting  (<3 yrs) 5yrs) (51) (49) (44) 45 38 

Wasting  (<3 yrs) 5yrs) (28) (30) (24) 20 18 

Underweight  (<3 yrs) 5yrs) (50) (50) (40) 41 34 

Child anemia  (6–35 mths) n/a 72 74 n/a 

Female anemia  (15–49 
yrs) n/a 63 63 77 

 (http://www.sciencedirect.com/science/article/pii/S2211912416301006) 
 
The above table shows that in Odisha Child anemia and female anemia have increased during the period 
1998-99 to 2005-06 & 1998-99 to 2013-2014 respectively though ICDS and NRHM schemes were in 
place. This picture of a backward state like Odisha points towards the societal dimension. The factors like 

http://www.sciencedirect.com/science/article/pii/S2211912416301006
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lack of healthcare awareness, illiteracy and insensitivity of lower bureaucracy who monitors the 
implementation process all play the role.  

According to a recent survey by NSSO, the average calorific intake in rural areas (2,099 Kcal) and urban 
areas (2,058 Kcal) is lesser than what was a decade ago (in 1993-1994), when it was 2153 Kcal in rural 
and 2099 Kcal in urban areas against a recommended daily intake of 2320 Kcal per day. Moreover, the 
intake of cereals have become less and this has been replaced by processed food, snacks and beverages 
and above all, the consumption of proteins has declined from 60.2 g per person in 1993-1994 in rural 
areas to 56.5 g per person in 2011 and for urban areas, the decline has been from 57.2 g per person to 55.7 
g for the same period. Also, for the same period, the fat intake increased from 31.4 g per person to 41.6 g 
per person in rural areas and from 42 g per person to 52.2 g per person in urban areas over the same 
period. So, we are eating less healthy with the passage of time (Mehta, 2014). 

There is always a debate on investment and efficacy of public health interventions (prevention and health 
promotions) versus medical interventions; and interestingly, both have evidence.When people get sick 
they need access to high-quality medical care. Medical care saves lives. But it is not the lack of medical 
care that causes illness in the first place. Inequalities in health arise from inequalities in society. Social 
conditions have a determining impact on access to medical care, as they do on access to other aspects of 
society that lead to good health. So health system must be evolved by taking into account the country-
specific social reality so that the vulnerable sections have a sense of belonging through empowerment, 
and healthcare service reaches to the last mile.   

First of all, health must be brought completely under the ambit of public control. A system which takes 
care of maintaining a balance between both sides of the public health investment by dint of its structural 
characteristics needs to be evolved. If the process of policy-making and its implementation are so 
structured that the opinion and participation of the public or the targeted beneficiaries are ingrained in it, 
this can be able to effectively eradicate the biasness in the healthcare delivery system.    

So, in addition to the building of proper institutions and infrastructure and providing adequate medical 
professionals, all the inhabitants of the locality where a health service institution is located must be made 
card-holding members of this institution, and frequent interactive sessions with all those members must 
be conducted in local vernacular language by qualified medical persons for healthcare education and for 
regular feedback. The proper monitoring system for the whole initiative can be evolved, but it is beyond 
the scope of discussion in this essay. 

6. Health system and alternative model 

Indian health care system is always under foreign influence and the evidence from government and public 
records and reports have given enough examples to prove this point. Jeffrey  pointed that international 
pressure had moved resources out of primary care to secondary and tertiary care; away from the rural 
areas into urban ones; away from preventive, community health and into hospital based creative facilities; 
and away from female healers to male healers.’  (Jeffrey, 1988) 

The characteristic of WHO, hitherto most effective international agency, is undergoing a change under 
the neo-liberal economic drive. It is under austerity drive, and the budget for 2012-2013 of USD 4804 
million has been revised downward to USD 3959 million. When compared to WHO, Bill and Melinda 
Gates Foundation has a total asset trust endowment of USD 40 billion and the total grant payment in 2012 
was USD 3.4 billion and USD 3.6 billion in 2013 (Bill and Melinda Gates Foundation, 2014). Developing 
countries like India need to be wary of WHO and the agenda it pursuits! It is time to learn from Cuba, 
which has not borrowed failed models of the west (international agencies), but developed an indigenous 
system. 

Cuba’s NHS, founded on strong primary health care, has been effective in application of clinical 
preventive services. Few can match Cuba’s record of 98% full immunization by the age of 2 years, 
vaccinating children against 13 illnesses; antenatal care for 95% of pregnant women by the end of their 
first trimester with rates of infant mortality less than 5 per 1000 births; and chronic disease control, 
including at least yearly blood pressure measurements for almost the entire population. In addition, by the 
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mid 1980s, Cuba implemented the universal access to primary care that the world’s governments agreed 
was essential to achieve “Health for All,” the goal enunciated at the 1978 International Conference on 
Primary Care in Alma Ata. More recently, Cuba was ranked near the top of those countries on course to 
meet the United Nation's Millennium Development Goals, which focus more on the social determinants 
of health. The organization “Save the Children” lists Cuba as the best place among their Tier II Less 
Developed Countries for motherhood. (KeekC. William, MD, MPHand Gail A. Reed, 2012) 

It is unreasonable for experts and policy makers to dream of providing the quality of health care delivery 
services like that of USA, coverage that of NHS (UK), and health life indicators like that of France, with 
investment less than sub-Saharan countries. Historically, India has been hovering around 1-1.3% of the 
GDP spends on health care. Even Sub-Saharan countries spend 1.7% of GDP on public health. (Gupta 
Rajendra Pratap: 2016). 

The national health policy (NHP) 2017, in its opening paragraph, refers the emergence of a robust health 
care industry estimated to be growing at double digit (NHP, 2017).The overall healthcare market in India 
was estimated to be $110 billion (2016), and expected to grow to $280 billion by 2020, an annual growth 
rate of 22.9%; healthcare delivery, which includes hospitals, nursing homes and diagnostics centres, and 
pharmaceuticals, constitutes 65% of the overall market  (IBEF 2017) 

Healthcare has emerged as an attractive sector for investment by venture capital and private equity funds; 
the healthcare industry is reported to be flushed with private equity funds. Private equity investment in 
the healthcare provider sector was reported to be $552 million in 2014 and $786.2 million in 2013. As of 
December 2013, 69 healthcare private equity and venture capital deals worth $1.11 billion over the 
previous year. (Chakraborty Indira et el, 2017) 

The Health system policies of United States are Entrepreneurial and Permissive; it is welfare-oriented in 
India and socialist and centrally planned in Cuba. (Roemer 1985). The Roemer Model of a Health 
Services System provides not only a systematic way of examining any one system, but also a method for 
comparing health services systems across the more than 149 developed countries in the world. It is now a 
well known fact that Cuban healthcare system is comparatively successful both in terms of Medical 
scientific research and health care delivery. India, instead of evolving a holistic approach taking the social 
factors, diversities, uneven development into consideration, is keen on shifting towards US model of 
health service system. This tendency of the policy makers will make the existing health service system 
bad to worse. India’s welfare-oriented approach of keeping both public and private health service 
facilities side by side could not be successful because of the efficient marketing strategy of the private 
players, their overwhelming influence on the policy makers and the lack of public awareness on 
healthcare especially in the backward regions. A new model that takes care of people’s health education 
and people’s participation, public ownership and accountability along with state-of-the-art medical 
facilities based on state-backed R&D can only address India’s sorry state of public health. 

7. Conclusion 

In the late eighties of nineteenth century, India witnessed a shift in the healthcare system. The IMS health 
survey report, 2013, reveals that the increasing proportion of people is using private healthcare facilities 
over public facilities for both IPD and OPD treatment. Choice of private in-patient service provider has 
increased from 40% to 61% in rural areas and from 40% to 69% in urban areas from 1986-87 to 2012. 
This significant shift indicates that state is shedding its welfare character and relinquishing its onus of 
providing good healthcare facility with “health for all” mission. In terms of health parameters, much 
progress since independence can be cited. But the failure of providing quality healthcare on an equitable, 
accessible and affordable basis across all regions and communities of the country is glaringly visible. 
 Having technology and having access to the technology for public good is two different things. In 
ultimate analysis technology has to be useful for the mankind and therefore need to be managed keeping 
that objective. Technology implementation and access should not be limited to only a privileged class for 
an important issue like public health. The systemic defects in healthcare service do not allow the benefit 
of Medical Science to reach to the vulnerable section. The shift in the Indian healthcare system post 
1980s is leading the ground reality from bad to worse. Ceteris peribus, the adoption of medical 
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technology by itself is not going to change the present scenario, because health is related not only to 
access to technical solutions but to the nature of society. India needs an alternative healthcare system that 
can address the lapses in policy measures, inadequate physical infrastructure, lacunae in implementation 
process and healthcare service. Medical science and technology has made tremendous progress raising the 
life expectancy to 69 years now but health facilities have not yet reached equitably to all sections of the 
society and more particularly to vulnerable section of the society. Technology is the key enabler provided 
it is implemented following right policy technology policy environment.         
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Abstract 
 

Successful projects are the ones that meet its stakeholder’s needs (cost, time and 

scope). The needs are not independent but are interrelated. However examples of 

successful projects are very rare. Rather whenever a project is discussed, the 

common topics are time and cost overrun, and strangely enough, the extent of 

overrun in not in single digit. 
 

Unlike operations (repeated set of activities), each project is said to be unique and 

pose different challenges on management and execution team. The complexities of a 

project increases manifold with its size. But if we analyse it closely we do find some 

trends emerging. Trend of common mistakes, trend of human behaviour and trend of 

cause and effect. 

 
 Key Words: Critical chain project management, Theory of Constraints 

 

Large Projects 
Projects, large or small, have something in common. They all get delayed and they all seem to have 
similar reasons of failure: uncertainty (bad weather, emergencies, unreliability…) and complexity. A 
large project can be considered as a combination of many small sub projects, with integration at various 
points in time. Hence it is reasonable to assume that large projects have higher/multiple level of 
uncertainties and complexities, such as-‐ 

 Large numbers (100+) of suppliers and vendors (sync nightmare) ! Most work is done 
through sub-‐contractors 

 Contracts drive the execution behavior 
 What is good for the contract may not be good for the sub-‐contractor 
 Client changes his mind many time based on new opportunities to save money or make 

more money 
 

 
*Paper Presented at National Conference on ‘Building World Class Infrastructure- Role of Consultants’,  
on 12th Feb, 2016 at India International Centre, New Delhi 
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 Socio-economic (sometimes political factors) play a role 
 Too often resources are not available when required (even when promised). 
 Necessary things are not available on time (information, specifications, materials, designs, 

authorizations…). 
 There are fights about priorities between projects. ! There is too much re-‐work. 

 
 
Problem with Conventional Wisdom 

 
For year’s conventional wisdom has taught us that the solution to all these project management 
problems revolve around below beliefs: 

 
 !Put as many resources simultaneously to as many activities as possible (an idle resource 

is a waste. So keep resources busy at all times) 
 !The early we start the early we finish and so start as early as possible to improve on 

time delivery. 
 !In order to finish a project on time we need to finish each and every task on time. 
 !In order to ensure progress, we should measure the amount of work already completed. 

 
Most of the solutions designed in past are based on above beliefs and there has to be some reason, 
why even after so many years of trying to improve projects, it has resulted in no/marginal 
improvement. Projects continue to get late, and that too at much faster pace, projects continue 
to cost more, to a larger extent, and scope continues to change, even at final stages. 

 
If we analyze it deeply and take the cause & effect to the next level, it looks like: 

 
 The pressure to spread resources thin lead to Bad Multi Tasking. 
 The pressure to start early lead to multiple Start-‐Stop occasions. 
 The pressure to monitor and report progress of work lead to insufficient recovery time. 
 The pressure to complete and move the job forward lead to Poor Hands Transfer. 

 
This means, the basic beliefs based on which the solution to project management were 
designed are incorrect and a new direction is required. A direction that addresses the 
problems in today’s project management arena not only theoretically but also provides to us, 
a simple and impactful way to implement theory in execution. 

 
The nature of projects seems to be so complex and uncertain that the only way out seems to be taking 
enough safety during planning stage itself. But how come many times even when a huge safety is taken in 
planning, projects still get late? Is there a magical formula to derive how much safety is safe? 

How Much Safety is Safe? 
 

One way to rationalize the poor results of any project execution seems to be saying that there is an 
increasing pressure on completing the projects within time and hence all projects are designed with very 
less of excess time. This is not true. In fact the way the time estimates are given and project schedule is 
made, there is enough safety built in it. 

Every task manager wants to give a safe time estimate to project manager. “How safe” is an individual 
consideration based on experience, expertise and what happened last time when the person gave an 
estimate. There will always be a tendency to give a higher estimate if the person failed last time in 
meeting the estimates, for any reason. On an average it is reasonable to consider that task managers, 
unless paranoid, give time estimate with 80% probability of completion of task in time. Below graph 
shows(Fig 1.0) us the probability of completion versus time estimate given. Note that there is a 
probability of 50% of completing the task in half the time than duration at 80% probability. In other 
words, there is enough safety available for us at task level in every project. 
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Fig 1.0: Probability of Completion and time duration 

 
If this is the case, then 80% of our projects should complete in time or at least 80% of tasks 
should complete in time. However, this is never the case. Although there is enough task level 
safety to start with, this is lost during execution. 

 
Four human behaviors come into play. 

 Student Syndrome – Work gets started closer to deadline  
 Parkinson’s Law – Work expands to fill the time available 
 Bad multitasking – Higher number of open activities inflates time for each  
 Task dependency – Delays transfer but gains do not add up 

 
If we are able to find out a way to utilize this already available safety in tasks during execution, 
whenever we face uncertainties, our performance should improve. 

 
Where Safety Matters? 

 
The safety available at task level is wasted in execution and hence it is important to reconsider 
the placement of safety on a critical path (or critical chain in TOC terms). What if we take 
outsafety from individual tasks and put it at the end of the project/ end of the critical chain. Lets 
call it a ‘Project Buffer’. 
 
Will task managers agree to this? 
 
Depends on how we intend to measure them. Say, if we accept 50% on time performance of their 
estimates, they will. But more important is the fact that the safety available at the project level is available 
to all task managers whoever might need it. In other words, the safety of tasks is available for tasks itself, 
but is visible to all and should be used only if required. 
 
This definition of safety/buffer is different from project contingency/slack/float that is normally 
considered in projects. The contingency in traditional sense is available as a prerogative of management 
to compensate for broad uncertainties and initial planning assumptions. This is not the safety to account 
for delays in individual tasks and hence is never considered as a ‘right’ of task managers. Unlike the 
definition of ‘Project Buffer’ that we are considering here as a part of solution. 
 
In the new direction of solution, schedule generation is done where all tasks are estimated at a reasonable 
time for completion. This would be a time estimate that would give the resource a 50%-‐60% chance of 
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completing the task on time. The assumption being that one task may take less than its estimated time but 
another may take more – and average out. Since there is minimum safety at task level, the chances of 
misuse of time at the task level do not exist. 

 
 
Critical Chain Project Management (CCPM) 

 
Theory of Constraint’s (TOC) solution for project management is called CCPM, Critical Chain 
Project Management. CCPM looks at taking the local optima and translates it to global level to 
deliver holistic results. This is done through better day-‐ to-‐day synchronization through following: 
 

 Lower WIP (Stagger work areas) – Limiting the number of open tasks at any point in time. A 
good place to start is to reduce the current WIP of tasks by half and re-‐adjust it on the go. 

 Gating/Full Kitting – Ensuring that all requirements for a particular phase are completed before 
starting the phase. This might include, resources, approvals, drawings, budget. 

 Buffering – Taking the buffer out of individual tasks and placing it at the end of project. As a rule 
of thumb, one third of original task duration can be taken out at total can be put at the project end 
as a project buffer. In a large network of activities, a similar feeding buffer must be placed to all 
paths feeding to critical chain. 

 Buffer Management – As the work progresses on critical chain, the completion of critical chain 
Vs utilization of project buffer is monitored to estimate the project process. A single fever chart, 
as mentioned below can show us the project path over a period of time. A similar chart can be 
used in multi project environment showing us the status of various projects at a point in time.   

 
Management attention is required only if the project is in Red ( Fig 2.0). This simple mechanism helps all 
stakeholders to focus on what is important and take corrective action wherever and whenever required 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 2: Plot of Longest Chain completed against buffer consumed.  
 

In execution, above steps are combined with sub-‐contractor alignment. Contracting is done in a way that 
contractor’s behavior is directly guided by critical chain principles, and not merely by individual cost 
considerations. Another step to exploit available time comes from Lean/“Time & Motion Studies” to 
reduce cycle times for repeatable tasks on top long chains. 

As a complete process, CCPM helps project managers in establishing clear guidelines for planning and 
execution of projects successfully. 
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Conventional methods of project management have always focused on more detailing and 
working harder. However, study of successful projects have proved that projects needs to 
be seen holistically for finding out the leverage points and taking action accordingly. 

In large infrastructure projects, the simplicity of CCPM solution gives a very good 
planning and execution tool for management. The fever chart works very smoothly to 
deliver superior project results in a single project or multi-‐project environment. It helps 
to focus ‘Management Attention’, which is a real constraint, and deliver projects within 
time, cost and scope, which is a rarity. 

Background to Theory of Constraints 

The Theory of Constraints (TOC) is based on the assumption that any system, no matter 
how complex it seems, is governed by just a few elements. Identifying the system’s 
constraints and managing them accordingly produces fast paced results and fosters 
harmony throughout the system. 

Dr. Eliyahu Goldratt first introduced TOC through his book "The Goal". Even after 25 
years of its release, The Goal is still considered a classic must-‐read, common-‐sense 
manual for people at all levels in companies worldwide. Dr. Goldratt's subsequent books 
mark the major phases of TOC's evolution, expanding its scope and application to 
production/operation, supply chain, new product development, marketing & sales, retail 
management, finance & measures etc. 

TOC Solution for Project Management– CCPM 

In 1997, Dr. Goldratt came out with his engaging book Critical Chain for Project 
Management. The book turns to applying the TOC concepts to Project Management. After 
declaring the constraint to be the schedule's critical path, the book maps out a set of terms. 
The result is: 

Production term Project term 
Work center Product 
 

Task Time 

Pre-‐work center inventory Work buffer from the feeding tasks 
of the critical path 

Bottleneck work center 
 

Bottleneck resource 
 

 

TOC for Project Management this is done by 

 Accelerating the project cycle by applying TOC CCPM project management methodology 
– increasing flow of projects 

 Generate differentiating products by applying value driven innovation process on the 
product and engineering level. 

 Breaking the silos in the chain between OEM and dealers, between Vendor and OEMs to 
increase responsiveness and flexibility. Reducing lead times and surplus inventory, while 
increasing the ability to provide a wide range of options downstream. 

 

 

 

 



International Journal of Project & Technology Management ,Volume 1, Issue 1, July 2018  

72 
 

International Journal of Project and Technology Management  

 

Guidelines to Authors 
 
Objective: 
 
The journal is intended for a comprehensive coverage of all aspects of Project and 
Technology Management from concepts to commissioning of all types of projects 
including large complex projects and technology intervention to improve the project 
performance and delivery. The journal covers all areas of the subject from systems to 
human aspects of project management, links theory with practice by publishing case 
studies and covering latest body of the knowledge on the subject for the benefit of the 
project management professionals, researchers, academicians, consultants and policy 
makers. 
 
Coverage: 
 
The journal will be organised into various sections to include research papers, short notes/ 
correspondence, case studies, book reviews, information related to seminars and 
conferences, educational and academic information and any other relevant information 
related to the theme of the journal. 
 
Copy right: 
The submission of a paper to PTMF will imply that the paper is original and not submitted 
elsewhere for publication. Copyright for published papers will be vested in the publisher 
i.e. PTMF and authors should complete a standard publishing agreement, which will be 
supplied with the final proof.It is the author’s responsibility to obtain written permission 
to reproduce copyright material. 
 
Language: 
All papers will be published in English language and manuscripts must be submitted in 
English only. 
 
Reviewing Process: 
Each paper is reviewed by the editor and if it is found relevant for publication then it is 
sent for double blind peer review. The reviewing time normally takes about 10-12 weeks. 
 
Manuscript Requirement: 
 
Length: No maximum length for a paper is prescribed, however, authors should write 
concisely. Normally it should be not more than 10,000 word inclusive of figures and 
tables. Papers must be written in double space with wide margin. 
 
Title: Should be concise and informative. Titles are often used in information-retrieval 
systems. Avoid abbreviations and title should be typed on a separate sheet. 
 
Format: The paper should have a cover page giving title, author’s name, complete 
address including telephone number, fax number of the author and co-authors. Second 
page should contain the title and an abstract of 100-150 words. It should also include upto 
eight key words about the paper. The paper should begin from the third page. The main 
conclusions of the study may be presented in a short conclusions section, which may 
standalone or form a subsection of a Discussion or Results and Discussion section. 



International Journal of Project & Technology Management ,Volume 1, Issue 1, July 2018  

73 
 

 
 
Headings: Should be short, clearly defined and numbered 
 
Footnotes: Should be used only when necessary and must be identified in the text by 
consecutive numbers placed as superscript. 
 
Text: Main text should be written in a font size of 12 and should be readable. 
Mathematical models etc should be provided in Appendix. 
 
Tables and Figures: Submit tables as editable text and not as images. Tables can be 
placed either next to the relevant text in the article, or on separate page(s) at the end. 
Number tables consecutively in accordance with their appearance in the text and place 
any table notes below the table body. Each table should have a brief title written on the 
top of the table, and each figure should have a brief caption written on the bottom of the 
figure and they should be numbered using Arabic numerals 
 
Photos and Illustrations: Must be supplied as good quality black and white original with 
captions and their position should be shown in the text. 
 
References: Should follow a standard style. This is shown within the text author’s name 
followed by a comma and the year of publication, all in round brackets e.g.(Klaus,1996). 
At the end of the paper a reference list in alphabetical order must be given as follows: 
 
For books: Surname, initials,(year), title, publisher, place of publication 
 
For Journal: surname, initials,(year), title, journal volume (number), pages.  

 
 
 

 
 
 

 
 

         



International Journal of Project & Technology Management ,Volume 1, Issue 1, July 2018  

74 
 

About PTMF 
 

Project and Technology Management Foundation (PTMF) was constituted as 
a non- Government, non-profit registered society in the year 2010 with a 
view to contribute to development and promotion of the latest concepts and practices in the 
profession of project management and technology management by contributing to the body of 
knowledge  by conducting and supporting research, publishing books, journals and 
newsletters, organizing conference and seminars, survey’s as well workshops and training 
programs etc. PTMF is a professional registered society and a member of Asia Pacific 
Federation of Project Management(APFPM), headquartered in Australia and also of Network 
of Large Infrastructure Projects(NETLIPSE), a EU funded initiative located at Netherlands as 
well as KM Fest, an European initiative for promotion of knowledge. www.ptmfonline.com 

Vision 

Our  vision is to be an apex body and the centre of excellence of project, programme  and 
technology management profession by carrying out research,  exchanging knowledge and 
ideas to promote the best project and technology management practices. 

Mission 

The mission of PTMF is to create a dynamic network of professionals, practitioners, 
academics, researchers and students to exchange ideas, disseminate knowledge and provide 
training and accreditation in the area of project, programme  and technology management by 
organising conferences, workshops, publications syndicating research, arranging training and 
teaching programmes and courses and  collaborating with other global organisations for 
knowledge creation. 

Publication 

 Official Quarterly Journal- “International Journal of  Project & Technology 
Management” 

 Newsletter -  “PTMF E-NEWSLETTER” 

Membership 
 
The membership fees for different types of members, unless changed/revised by the 
Governing Council from time to time, will be as given under:  
 

  Resident (Indian Rs) NRI/Foreign (US $) 

Category Admission Annual Life Admission Annual Life 
Individual Members 250 750 10,000 50 75 1000 
Associate Members 250 500 - - - - 
Student Members 100 250 - - - - 
Institutional Members 500 2500 5000 50 100 10,000 
Organisations  Large 1000 10,000 1,00,000 100 200 20,000 
Organisations Medium 500 5000 50,000 250 150 15,000 
Organisations Small 500 2500 25,000 200 100 10,000 

 
 

http://www.ptmfonline.com/


International Journal of Project & Technology Management ,Volume 1, Issue 1, July 2018  

75 
 

Advertisement Request 
International Journal of Project & Technology Management  

 
The Chief Editor 
International Journal of Project & Technology Management 
Project & Technology Management Foundation 
T- 28/15, DLF City, Phase-III 
Gurgoan, Haryana 122002 
Tel:- 0124-4049831, 9810266758 
E-mail:- ptmfoffice@gmail.com,   
rkbaisya@hotmail.com  
Website:- www.ptmfonline.com 
 
Sir, 
 
Please insert a Display Advertisement in the International Journal of Project & 
Technology Management  as per details given below:- 
 

1. Format/Size………………………… 

2. Number of insertions……………… 

3. Starting from issue no…………..of year…………to issue no……………of 

year………………. 

We are enclosing a DD/Cheque for Rs…………………………….(Please give 
appropriate amount as per rates given below) favouring the “Project and Technology 
Management Foundation” payable at New Delhi. (Please add Rs. 25/- as bank 
commission, if remittance is sent through outstation cheque). 
 
We are enclosing Artwork/Positives/Textual matter for the Advertisement. 
 
Name of Company: 
………………………………………….    Yours truly, 
 
Address 
                      Signature with Designation  
                                                                                                  & Company Seal 
……………………………………     
…………………………………… 
…………………………………… 

 
ADVERTISEMENT TARIFF 

 
The following are the advertisement charges per insertion in “International Journal of Project & 
Technology Management”. 
 
Sl. No.     Particulars                                                                    Rate(Incl. GST)      
                                                                                                    (Within India)               (Overseas) 
1. Full Page in Colour on Art Paper                 Rs 20,000.00                 US$ 300.00 
2. Full Page in Black &  White on Art Paper                Rs 15,000.00                 US$ 250.00 
3. Half Page in Colour on Art Paper                 Rs 12000.00                  US$ 200.00 
4. Half Page in Black & White on Art Paper   Rs    9000.00                  US$ 150.00 
  
PRINT AREA: FULL PAGE: 24 CM (H) X 17 CM (W) & HALF PAGE: 12 CM (H) X 17 
CM (W) 

mailto:ptmfoffice@gmail.com
mailto:rkbaisya@hotmail.com





