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methods used in the thesis. The first was a classic experimental design to test the 
hypothesis that biomimetics could generate ideas and compared this to the ideas 
generated by traditional business models. The other was case studies where a number 
of businesses were tested with both business biomimetic and traditional management 
models. The pros and cons of this approach are discussed in Chapter 10 (page191).  

 

This thesis shows that biomimetics can be successfully applied to business and that 
this creates an improvement in the condition of the business. This was achieved by 
developing a range of business biomimetic models based on the principles of 
biomimetics using current business issues. These business biomimetic models when 
applied against the business issues generated a number of new possible solutions.  

One of the significant benefits to emerge from this work is not the toolset of models 
originally envisaged but the introduction of biomimetics to a much wider audience 
and the development of a process to translate between business and biology. The 
consequence of this wider audience engagement could be argued as being the birth of 
biomimetics into mainstream business management.  

 

What emerges from this research is that by studying natural models we can draw 
parallels for business. Many of the more traditional models examined in management 
practice, particularly those in the management of the customer and strategy, tend to be 
based on traditional manufacturing industry. They do not align as well to the dynamic, 
information rich service economy.  

 

The work has identified a number of interesting biological models that provide the 
basis of further study in the development of biologically based management models. 
This thesis is concerned with the potential application of biomimetic principles to 
strategic business management. It focuses on the development of business biomimetic 
models, bringing together biology and management and then evaluates the ideas 
generated to see what impact the new approach has on the development of innovative 
strategic ideas. 

 

The research examined three research groups based at the University of Bath. They 
were selected for their similarity in size and structure and because they exhibited all 
the attributes of a business. The research groups needed to create a marketable 
product or service, generate revenue, attract and retain customers whilst managing 
costs.  Biomimetic models were created based on the key business issues present in 
the business community in 2004. They were developed from the analysis of the 
leading consulting organisations services. 
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The groups were then randomly allocated as control, conventional business models or 
business biomimetics models and the results in terms of ideas generated were 
compared. At the same time, a number of field trials were carried out across a range 
of industries. Whilst these trials could not be controlled in the same way as the main 
research groups they do provide valuable insight into the application in the complex 
world of business. 

 

The results from both the test case and the case studies demonstrated that there is a 
benefit to be gained from the development and application of biomimetic business 
models. It was found that a broader and richer range of ideas were generated 
compared to conventional management models. The business biomimetic approach 
also generated an increase in the enthusiasm and engagement of management teams in 
tackling problems that had proven difficult in the past. In this context, business 
biomimetics provided a mechanism to generate leadership inspiration and provoked a 
fresh challenge to traditional ways of thinking and doing business. 

 

There is also a viable future in the development of more models for the definition of 
strategy, the management of change programmes and in the application of 
functionally based product and service design. The potential is to create an adjunct to 
conventional management thinking in terms of a robust method and a rich data source 
of ideas and inspiration. Conventional models produced better short-term revenue 
ideas and this suggests that a combination of conventional approaches and business 
biomimetic models would provide the best solution.  

 

The thesis starts with a review of management science and focuses specifically on the 
development of strategy. Key industry issues are identified by using the current 
services offered by large consulting firms as indicators about what is important to 
industry leaders. The use of biology in management science is explored and that leads 
the thinking into the broader aspect of biological systems and a discussion of their 
possibilities. Biomimetics is introduced by looking at its application in engineering. In 
this context, biomimetics is taken as the application of biological systems to solving 
problems. Having discovered a wide range of business issues and seen how 
biomimetics has been applied to address engineering issues an hypothesis is 
developed proposing that the concepts of biomimetics can be applied to business 
issues. The hypothesis focuses specifically on strategy development and the 
application of biomimetics to deliver a richer set of ideas.  

 







http://en.wikipedia.org/wiki/Scientific_method
http://en.wikipedia.org/wiki/Nature
http://en.wikipedia.org/wiki/Engineering
http://en.wikipedia.org/wiki/Technology
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 Strength Weakness 
Biomimetics Used in the English speaking 

world. Recognisable in the 
research community on the UK 

Tends to be used primarily for 
mimicry. How can the 
biological model be mimicked 
in engineering, architecture or 
material science 

Bionics Significant amount of work 
produced by both academics and 
practitioners. Non English 
speaking communities looking 
to have this as their standard 
term 

Tends to be concerned with 
technology, such as robots 

Bioanalogy Better describes the work in that 
the models are analogies rather 
than mimics 

Much lower visibility as a name. 
Pushed the work out of the 
mainstream into a niche area. 
Less acceptable a term 

Table 2: The strengths and weaknesses of using biomimetics as a term 

 

Biomimetics would have the higher level of acceptability and bioanalogy would be 
the most appropriate description. Logically bioanalogy would be the appropriate 
choice however to simplify communication and acceptability, biomimetics is used 
throughout the thesis. This use of terminology was discussed at length with Professor 
Julian Vincent who agreed that biomimetics was the most suitable term to use. 

 

In the US, biomimicry is often used to describe biomimetics. The Institute of 
Biomimicry has established itself as the expert in this field with Janine Benyus as the 
principal. It is therefore relevant to consider the biomimicry view to determine 
whether this informs the overall view. 

 

Biomimcry 
Benyus proposes the seven rules of nature as a way to help define how man should 
change to embrace the patterns of nature.(Benyus 1997)  In the book Biomimicry, 
Benyus explores a number of examples of how success has been achieved across a 
range of disciplines from underwater adhesive based on mussels to developments base 
on photosynthesis searching for new energy generation systems. The examples are 
real, farmers changing the diversity of plants to improve yields, tough proteins based 
on spider silk and the use of toxins by plants as defensive weapons. Like many 
involved in the cataloguing of biomimetics (or Biomimicry in this case). There is an 
eclectic mix of examples that have been drawn back to biological systems. Much of 
the research approach appears to stem from biologists (with the occasional chemist or 
physicist) identifying something that may be useful. 
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The next challenge was to decide what to use as the basis for analysing strategy 
management. I was looking for a broad appreciation of the latest thinking in 2004 and 
to do this I started with two sources. The Strategy Reader (Segal-Horn 2004) is the 
course text book for the Open University Business Schools, MBA programme and 
Contemporary Strategy Analysis (Grant 2006). As both of these books are standard 
texts for students studying for an MBA, they represent the accepted state of strategy 
education for managers. Whilst they do not contain all of the latest thinking, strategy 
maps (Kaplan 2004) being one notable omission, they are widely recognised as the 
core source of models and concepts. Analysis of the top international universities and 
their recommended textbooks confirmed the selection of these models. (Business 
Week 2004) These two referenced textbooks provided a useful way of establishing 
context to review the current thinking in strategy and from this review, a number of 
areas emerged. At this stage, it appeared that the MBA would be a useful way of 
framing the research scope because there was a comprehensive coverage of strategy. 

 

Over the past fifty years, business has been transformed by the application of 
technology. Social impact has also driven change and the integration of different 
cultures has seen the global domination of brands. There have also been changes in 
economics, the removal of trade barriers and tariffs and the development of social 
networks which impact on the skills and capabilities needed by managers and leaders. 
Similarly, change has seen increased pressure on the business community to be more 
environmentally friendly and customers are more vocal in what they want in terms of 
both product and service. The approach to the management and leadership of 
businesses has also changed. The focus has moved steadily from all energy being 
directed towards products to now encompassing customer relationship management as 
a key element of the business offering. The changes are being enabled by the use of 
integrated technology solutions, often referred to as creating an e-business. There is 
growing pressure on managers to be able to provide profitable results in this evolving 
environment and to be able to adopt and exploit assets and opportunities to be able to 
do this. A number of key topics emerge which are central to the management of 
business. These topics are interrelated and best seen as component parts of the 
approach to management rather than discrete, independent subjects. Strategy is 
therefore an essential part of the leadership and success of a business. For the 
purposes of this thesis strategy will be viewed as a process ( Mintzberg, Quinn & 
Ghoshal 1998) 

 

The strategy process 
The strategy process covers analysing, choosing and implementing (Johnson and 
Scholes 1993) in the context (Pettigrew 1988). The process, shown in Figure 1, starts 
with a deep understanding of the external environment. This analysis is aided by the 
use of models such as STEP (Fahey and Narayanan 1986) and 5 Forces (Porter 1980). 
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Next, the internal environment is analysed. This includes a review of the resources, 
capabilities and knowledge held by the business. By comparing the external 
environment with the internal environment, one can see the strategic issues that the 
business faces. At this stage, it is important to understand the stakeholders and their 
claims over the business. This is done by determining their power (Winstanley 1995) 
and their salience (Mitchell, Agle et al. 1997). Salience is the power a stakeholder has 
over the actions of the business, its legitimacy in terms of legal or moral grounds and 
the urgency which a business feels it needs to respond. Having determined the 
strategic issues and the potential impact of stakeholder, the options for corporate 
strategy can be explored. The product/market matrix (Ansoff 1965) is particularly 
useful as it helps decide which products or services (existing or new) to sell in which 
markets (existing or new). It is also used to review diversification options such as 
joint ventures, alliances and coalitions. At this point the mission of the business is 
considered as this could have a fundamental impact on the shape of the strategy 
(Campbell and Yeung 1991).An example of this is a charity. The beliefs and values of 
the charity will have an impact on the scope of the strategy, the priority of investment 
and the key success factors. The mission considers what the business believes in, why 
the company exists, the policies and behaviour and the distinctive competency 
required.  

 

Figure 1: The strategy process after Johnson & Scholes 1993 

A corporate strategy decision is taken after evaluating the established testing models 
(Johnson and Scholes 1993; Rumelt 1995; Lynch 1997). These approaches to 
evaluation look at suitability, feasibility and acceptability as well as business and 
finance risk and the long-term social impacts of the choice. With the corporate 
strategy defined, it is then possible to decide the competitive strategy. Generic 
strategies proposed by Porter (Porter 1985) or later adapted by (Hitt, Ireland et al. 
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2003) are used to decide whether the business competed on the basis of cost or 
differentiation in a broad or narrow market.  

 

The final stage in the strategy process is implementation. This requires an 
understanding of the culture, systems and structure of the existing business (the as-is) 
and a design for the new culture, systems and structure (the to-be). Analysis of the 
culture can be facilitated with the use of the Culture Web (Johnson 2004) and an 
understanding of the process of culture change (Wheelan and Hunger 2002). 
Resistance to change will need to be considered (Whipp 2003). The role of the leader 
is important in managing the inter-relationships between culture, systems and change 
(Johnson 2004). Major hurdles can be overcome using tipping point leadership (Kim 
and Mauborgne 2003). With the appropriate organisational structured being aligned to 
the corporate strategy. This structure can range from a machine bureaucracy 
(Mintzberg 1979) where the business is controlled rigidly from the centre, to an 
adhocracy where the organisation is actively encouraged to be flexible to the demands 
of the market through the collaboration between senior management, middle 
management the operating part of the business and the technology and processes of 
the business. The balance of control between the beliefs of the business, its measures, 
the control systems and the corporate boundary are then managed to ensure the 
business strategy is delivered (Simons 1994). These operational systems and control 
provide the link between the strategy and the operational effectiveness (Grant 2002).  

 

The external environment (Mercer 1992) encompasses the market (Kotler 1988), the 
industry (Porter 1985) and the competition. social, technological, political and 
economic aspects in which a business operates(Fahey and Narayanan 1986). 
Marketing plays a key role in a business that needs to be able to understand and 
operate within the external environment. The analysis, planning and control aspects of 
the market are key to understanding customers and developing products and services 
(Kotler 1988). This understanding of the customer provides a basis by which a 
business can dominate its chosen market place (Treacy 1995). The need to understand 
the customer and to operate as a customer-centric organisation has forced many 
businesses to re-think how they operate and the products they provide. The businesses 
need to drive customer loyalty (Stotland 2001) and this is now seen as a core 
requirement. The external environment is a critical consideration for the survival of a 
business enterprise. Businesses that are more in tune with the external environment 
are more likely to be successful (Mercer 1992).  

 

Blue Ocean Strategy (Kim and Mauborgne 2005) takes a different view of 
competition in the external environment. This approach suggests that companies 
should create new market spaces that avoids head-to-head competition. The Blue 
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Figure 2: Scope of management science 

 

The approach is to select a number of these models as the basis for comparison. The 
models were selected based on their close relationship with strategic thinking. 
Thinking, according to Senge, is the role of the leader who brings challenge, 
particularly to prevailing models of thinking (Senge 1990) and, where appropriate, 
provides the resources to solve the business problems and drive the success of 
business opportunities.  

 

Identifying the business issues 
Whilst at first there seemed to be a wealth of different issues in business, a useful 
benchmark is the current practice structure of leading consulting firms, on the basis 
that the consulting firms will be developing services to address what are either the 
actual or perceived business issues.  Three leading consulting firms were examined to 
see where they were concentrating their services. Table 3 shows the current areas of 
consulting services as offered by the different consultancies. 
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Accenture Capgemini IBM 

Change management Transformation 
consulting 

Revitalize your business 

Corporate strategy  Exploit your capabilities 

Customer relationship 
management 

Customer relationship 
management 

Strengthen your customer 
connections 

Enterprise 
performance 
management 

 Secure your enterprise 

Finance management Finance and employee 
transformation 

 

Global delivery and 
sourcing 

Global sourcing  

Human resources 
management 

Finance and employee 
transformation 

Transform your workforce 

Service management   

Shareholder value   

Supply chain 
management 

Supply chain Manage your operations 

 Outsourcing services  

 Local professional 
services 

 

 Technology services Technology services 

Workforce 
performance 

Operational research Transform your workforce 

Table 3: Current business issues demonstrated by the structure of leading consulting firms in 
2004 

 

There is clear overlap between the practice structures and product offerings of these 
leading consultancies. The key business issues distilled from this analysis can then be 
defined as  
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It is used as part of the analysis of the external environment and useful in flushing out 
barriers to market entry. The relative strength of buyers and suppliers can be assessed 
and helps gauge whether substitute products and services will affect the attractiveness 
of the market.  

 

A resource based approach to strategy analysis (Grant 2006) 
 

 

Figure 4 A Resource based approach to strategy based on Grant 2006.  

The resource-based approach, shown in Figure 4, is used to analyse the internal 
resources and capability of a business. It identifies three classifications of resources 
and then shows how these are combined to create a capability that can then deliver a 
defined strategy. When the strategy is compared to the key success factors of the 
industry the degree of competitive advantage can be measured. 

 

A general model of the value chain 
  

 

Figure 5 A general model of a value chain after Porter 1985. The model is drawn as an arrow 
because it shows the flow of value towards the customer and profitability.  
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The value chain, shown in Figure 5 is used to determine which parts of the business 
add value from a customer perspective. The model assumes that value is consistently 
added from left to right. The model can be used to find out if this is the case for a 
particular business. Each step from the left to the right adds increasing value. The 
functions that run across the model are essential to facilitate the value adding steps.  

 

Key success factors 
Key success factors are different from key performance indicators in that they 
measure the factors that are key to success in the market.  Figure 6 shows the Grant 
model for determining key success factors based on an understanding of customers 
and competitors. This then provides firms with a basis for understanding what will 
make then a success in the market.  

 

Figure 6 Identifying Key Success Factors after Grant 1995.  

These factors in Figure 6 are important in that they help a firm identify whether it has 
implemented a successful strategy. To do this Grant advocates understanding both the 
customers and the competitors. 

Selecting the strategy models 
The task of selecting a representative selection of models for the comparison 
presented a challenge. A list of the most commonly used models used to answer 
strategy-based questions was drawn up from MBA students. Ninety assignments 
completed by MBA students were examined to see which models were the most 
appropriate when applied to their own organisations. Every student examined used the 
four models selected. 
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The death of competition 
The term business ecosystems was introduced to propose that conditions that exist in 
the fiercely competitive sectors are likely to spread to all industries.(Moore 1996) 
Business boundaries, as described by earlier theories (Mintzberg 1979; Porter 1985; 
Johnson and Scholes 1993) are disappearing as companies spread to exploit areas of 
opportunity. This innovation driven by competition (Hagros and Osterman 2003) is 
seen as distinctly different to product innovation and is driving new behaviours in 
developing speed and innovation rather than the traditional focus on costs. This 
significantly changes the view on who is the competition and would need a radical 
change in the environmental scanning that many businesses carry out. It also has a 
significant impact on resources as many organisations will have built resources and 
capability on the cost focused approach.  

 

Because of this there is a need to better understand the economic environment as 
opposed to drilling down to the market or industry (Hagros and Osterman 2003). 
Microsoft is an example of a business that is in software such as games, consumer 
electronics, information, communication and web technologies. Hagros argues that 
they are therefore focused on a business ecosystem. Moore states that the core success 
is based on the ability to create value that enables others to generate even more value 
(Moore 1996). The focus for Hagros is corporate strategic planning and he states that 
so long as circumstances remain unchanged a company can remain successful and 
profitable. This links with the idea that nature also stays constant until there is a need 
for change. Much of the thinking around planning works on the ability to predict what 
changes might occur then plan for those possibilities however; this approach fails in 
circumstances where the change is both unexpected and unpredictable. In applying 
ecosystems to corporate planning, there is a clear need to provide the capability to 
both sense and response. It therefore follows that this approach to the development of 
future strategy can only be determined at the instant a change is detected. Business is 
often fascinated by long-term strategy whereas it could be argued that nature 
concentrates on offering an immediate response.  

 

Moore suggests that there is a link between company and industry to the ecosystem 
which is shown in Table 4 
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From Company & Industry  to Ecosystem 
Business boundaries are given  Business boundaries are an issue or a 

matter of choice 
Industry/company is the primary unit of 
strategy making. 

Business ecosystem is the unit of strategy 
making. 

Economic performance depends on 
internal efficiency and industry 
profitability. 

Performance depends on how the 
company manages its alliances and 
relationships. 

Company growth is the central concern.  Development of the ecosystem is the 
central concern, as well as the position of 
the company within this economic 
network. 

Co-operation is limited to direct suppliers 
and customers. 

Co-operation is expanded to include all 
players relevant to search for unmet 
needs. 

Competition is seen between products 
and companies. 

Competition is also understood to be 
among business ecosystems, as well as 
for leadership within a particular 
ecosystem. 

Table 4: The key differences between a product and an ecosystem approach after Moore 1996 

 

The business ecosystem theory seems to drift from the biological view when both 
Moore and Hagros state that there is an ecosystem leader and that dominance of an 
ecosystem is critical for survival. This does not seem to support the definition of 
ecosystem2 and like much of the other work reviewed seems to be post rationale in its 
application. Ecosystems in the biological sense are a group of living organisms and 
physical environment where all interact in some way. There are no leaders in an 
ecosystem. The application of ecosystems to business in this limited analysis done 
suggests that there is a lack of understanding of the biology of the system.  

 

The wider application of biology in business 
Whilst ecosystems dominate the majority of work on biology, in business there are a 
number of other areas which seem to support the broader adoption of biology as a 
credible management subject.  TRIZ is an inventive problem solving technique based 
on the principles seen in patents (Altshuller 1999) Recent work (Vincent and Mann 
2002) has been an attempt to catalogue biological utility into the TRIZ framework. 
This approach is further supported (Mann 2001) and subsequently argued by Kaplan 
that there are parallels between biology and technology evolution, leading to the 
conclusion that biology is a rich source of inspiration for technology development 
(Kaplan 2003). There is also a link through TRIZ from the inventive principles to 
                                                 

2 A comprehensive summary of definitions can be found in Appendix A 
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business systems.(Mann and Domb 1999) which means that through TRIZ it is now 
possible to connect engineering, biology and business as a source of inspiration for 
the development of products and technology solutions.  

 

More general applications of biology include the use of the neural networks in 
artificial intelligence systems and the same metaphor is also applied to the brain being 
the board and the nervous system being the communicating channels to the front line 
workers. The metaphor  (Ouzounis and Mazi 2006) is then further extracted to include 
the heart, lungs, kidneys and blood systems. 

 

Summary of biology in management 
There appears to be little documented evidence for the successful application of 
biology in management. To date biological systems are used subjectively as a 
metaphor and do not appear to be based on a detailed understanding of the subject. 
Another example, such as the use of TRIZ, is more rigorous in the understanding and 
application of biology. However, there is little in-depth understanding of business 
issues and as such it perhaps is best suited as an innovation tool and part of a wider 
innovation strategy (Mintzberg 1979). The challenge remains to bring in-depth 
biology into management science to provide a real alternative to conventional 
thinking. This also needs to address the barriers to innovation (Mintzberg 1979) seen 
in larger organisations and the complexity of business in the current economy.











 

43 

 

 

Respiration 

Sea Slugs 

Pteraeolidia ianthina, a sea slug is found in the Pacific Ocean. It feeds on plant like 
animals, known as hydroids, which are closely related to jellyfish. These hydroids 
contain microscopic marine plankton (dinoflagellates) which are photosynthetic. 
Photosynthesis continues, as the dinoflagellates exist in a symbiotic relationship with 
the nudibrach. This provides an energy source for the nudibrach providing a 
respiration model that is solar powered (Hoegh-Guldberg and Rosalind 1986). Plant 
hopper insects, Hemiptera and Issidae use energy stored by bending stiff cuticle to 
jump coupled with muscle control to synchronise the jumping. (Burrows M. 2010) 
This system has already been the subject of biomimicry as demonstrated in the 
jumping robots which are explored on page 58). The sea slugs model was used as the 
basis of both the Poison adaptor (page 75) and symbiosis models (page 73) 

 

Sensitivity 

Termites 
With the practical challenges of survival in hot and humid environments termites have 
built in air conditioning to keep the nest at a constant temperature (Gullan and 
Cranston 2004) see page 319. This is a real example of where nature has solved a 
challenging product development problem. Evidence that this works can be found at 
the Eastgate building in Harare, Zimbabwe. This building has followed this design 
principle and does not need air-conditioning to keep the temperature 
constant.(Koelman 2004). The termites, Macrotermes sp manage to create convection 
current inside their nest due to the creation of tubules and chambers in the nest wall. 
(Bonabeau, Theraulaz et al. 1998). Bonabeau et al raise the question whether termites 
build their nests from a high bank of construction information or from a simple sense 
and respond mechanism coupled with simple behaviours. Are there product ideas for 
the release of pheromones in supermarkets based on the termites? The effect would be 
to cause shoppers to think about buying specific produce based on the strength or type 
of pheromone received. This builds on the idea of sending the smell of fresh bread 
baking through vents at the entrance to a store. There is some debate in the biological 
community about whether humans can detect pheromones using the sense of smell 
(Stern and McClintock 1998). Whilst this system is not specifically, use to develop a 
business biomimetic model the principles behind chemical messages are used in the 
development of the Poison Adaptor model (see page 75) 
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streamlining concepts taken from the box fish (figure 11). Conventional approaches in 
engineering would have not started with a box as the design parameters for 
automotive development (see Table 8). It appears that biologists have the answer and 
engineers have the question.(Vincent 1997). This low CD is almost half of the current 
popular makes are shown in table 8 for comparison. 

 

Vehicle Type Drag Coefficient 
- Cd  

Fiat Uno ES 0.33 - 0.34 

Peugeot 205 GL 0.35 - 0.37 

Renault 5 GTL 0.35 - 0.36 

Honda Civic 1.2 0.37 - 0.39 

Opel Corsa TR 0.38 - 0.39 

VW Polo Coupe 0.39 - 0.40 

Mitsu Colt 1200 GL 0.39 - 0.42 

Ford Fiesta 0.40 - 0.41 

Fiat Panda 0.40 - 0.42 

VW Beetle 0.48 - 0.49 

Citroen 2 CV 0.51 - 0.52 

Table 8: CD for a range of popular cars5 

 

                                                 

5  From http://www.mayfco.com/dragcd~1.htm accessed 21st June 2010 

http://www.mayfco.com/dragcd~1.htm
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The hydrophobic effects observed on the leaf of the Indian lotus flower (Error! 
Reference source not found.) have been reproduced by structuring the surface of 
polymers with different sizes of wax particles. Counter to expected results it is a 
rough surface that provided the hydrophobicity. Particles have a low adhesion to the 
surface. Therefore, that water rolls off the surface easily taking the particles with it. 
Work done on Teflon Colloids at the University of Cambridge(DTI 2007) has shown 
that the contact angle is a key determinant in the ability to create a hydrophobic 
surface. So rough is better than smooth! The contact angle of 160° can be achieved 
using existing manufacturing methods(van der Wal 2006). Lotusan6 is a paint 
developed in Germany using this principle to create a self-cleaning surface (once the 
paint has dried). (Vincent and Mann 2002). Other applications at ITV Denkendorf 
show the same principles applied to cloth used in awnings and water repellent 
materials. 

 

Microfluidics 
Microfluidics is the manipulation and analysis of fluids in a sub-millimetre 
environment with a typical volume of 1mm3. The fluids are typically complex; blood, 
saliva, urine etc. The key potential application is in medical diagnostics where it 
would be possible to put the diagnostic test onto something the size of a credit card. 
Work being done by Philips and the University of Utrecht is focused on the 
development of biosensor devices (Figure 14). Using Paramecium (which is a 
Protozoan) as the biomimetic inspiration, they have developed a mechanism to move 
and mix fluids based on the motion of cilia. By creating artificial cilia using MEMS 
(Micro-Electro-Mechanical Systems) Philips has created small polymer micro-
actuators which can respond to light, temperature, liquid as well as electronic and 
magnetic fields.  

 

                                                 

6 http://www.stocorp.com/allweb.nsf/lotusanpage 

 

http://www.stocorp.com/allweb.nsf/lotusanpage
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Figure 16: Tree like structure at Stuttgart Airport courtesy of Matthias Gester P&G 2007 

 

 

 

Getting to the hypothesis 
 

Management needs models or frameworks to manage. The frameworks are needed for 
analysis, diagnosis, planning and implementation. If the biomimetics approach is to 
work then it will need to satisfy these requirements. The change kaleidoscope 
(Balogun and Hope Hailey 2008) is a good example of such a framework and sets a 
standard by which future models must aspire. Strategy uses a number of models and 
concepts much in the same way as there are a range of biological systems that 
combine to create the natural world. Having identified the functionality from a 
biological system the challenge for an engineer is how to do it(Vincent 1997). The 
same problem also applies to the strategist. There is a need to provide a way of 
translating between the biological solution and the business issue.  

 

The hypothesis for the thesis is that biomimetics can be applied to a business to 
improve the business performance. Specifically to compare biomimetic with the 
traditional business models and to show that they produced ideas had a better impact 
on a set of key performance indicators.  The critical measure of success for the 
hypothesis was that the biomimetic models produced ideas that were better than or as 
good as those produced by the traditional management models. A further measure of 
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success is that these generated ideas would be implemented by the business as part of 
the strategy to improve the business performance.  

This led to the objectives being defined (see page 15) it was believed that using this 
technique would invigorate strategy management thinking and provide an opportunity 
for the team to see challenges from a different perspective whilst increasing idea 
generation. This is important from a business point of view as it provides a new 
paradigm of thinking and therefore solutions. Thus creating a new focus for 
competitive advantage. 
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Chapter 4 Building the biomimetic models 
 

Having discussed current management science and looked at how biological science 
approaches many similar issues, it was appropriate to bring the sciences together to 
consider how biomimetic models could be developed to satisfy strategy demands. The 
biomimetics linked with engineering and architecture offer useful examples of how 
nature has been adapted to fulfil man made needs. 

 

At this early stage of the development of business biomimetic models, nature and 
business can be aligned in the Table 9. This table takes the cell structure discussed on 
page 39 and shows how business has adopted a similar hierarchical approach. The 
right hand column takes a parallel approach to show how this biological thinking 
might be applied using biomimetics to create a business biomimetic structure.  

 

Life Business today Biology and business ( 
business biomimetics) 

Cells Resource Data 

Tissue Capability Insight 

Organ Function Evolution 

Organism Business Internal Environment 

Ecosystem Market External Environment 

Table 9: Alignment of biological and business structure 

 

Biomimetic models 
The identified business issues were used as the starting point to develop the business 
biomimetic models. Error! Reference source not found. Shows the process starting 
with the business issues then reviewing a range of biological systems. Biological 
systems were then identified based on broad similarities between the business issues 
and the biological system. Not all of the biological systems introduced in Chapter 3 
How biology might have the answer were used explicitly in the development of the 
biomimetic models. The identified systems were then consolidated into similar 











http://en.wikipedia.org/wiki/Family_(biology)
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The above approach which shows an example of how Flocking could be used and 
does not need a management structure. The same model can be used in a consulting 
environment where all consultants work to a set of rules designed to improve the 
client condition. This approach challenges the need for the consulting partner model 
and could potentially reduce the overall costs for clients. When combined with a 
robust training programme the flocking model allows organisations to operate with no 
management structure. 

 

The flocking model is implemented by setting the high-level principles that govern 
the business or problem being addressed. These rules are encapsulated in a set of 
processes that are fully focused on delivering value for the customer of the process. 
The processes are used as the basis for training combined with the rules and is the 
outcome of working with the Flocking model. 

 

Symbiosis 
The biology behind symbiosis examined in Chapter 3 (see pages 42, 43, 45 and 47) 
highlighted a wide range of symbiotic relationships between organisms. Mutualism at 
one end of the organisms scale was where two species cooperated such that both 
species benefitted. Parasitism, at the other end of the scale, meant that one of the 
species died because of the relationship. The notable exception in symbiosis is 
antibiosis where one species makes it impossible for another species to survive. This 
has been included in the design of the Symbiosis model as it provides useful insight as 
to how organizations who take a complete self-interest and disconnect from the 
external environment may eventually suffer at their own hands because they have 
poisoned the market in which they are working. 

 

The Symbiosis model (Error! Reference source not found.) is a three by three grid 
used to map the relationships between two organizations. They can be partner 
organizations, competitors or departments within the same organization. Each 
organization has its own axis. The initial plot is done by asking each organization 
what it believes the relationship with the other organisation to be. This is then plotted 
across the range of Mutualism through commensalism to Parasitism with a simple 
scoring mechanism of positive, neutral or negative. The question is asked from two 
perspectives. What do you get out of the relationship? In addition, what does the other 
organization get out of the relationship? This approach works best if the two 
organizations are asked separately then the two results plotted. The difference in the 
position of the two points is then the basis for an exploratory discussion. 






























































































































































































































































































































