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Abstract: The paper will describe the different qualitative and quantitative tools and methods of the LSE 
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Introduction 
If organisations are seen as complex evolving systems (CES), then the approaches, 

methods and tools that we use to study them and to help them evolve need to be appropriate - 
for example, they need to take the characteristics of organisations as CES into account; they 
need to track changes over time; and they need to address both the qualitative and the 
quantitative aspects of the organisation under study as well as its broader environment. 

 
The Complexity Group at the London School of Economics has been working 

collaboratively with organisations since 1995 to develop such a methodology. At the same 
time the Group has been developing a theory of complex social systems (an extended 
bibliography on complexity is available on http://www.lse.ac.uk/complexity), which 
underpins the methodology. Both the methodology and the theory have been developed and 
tested in practice in a series of projects looking at real problems faced by our business 
partners. They include BT, BAe Systems, Citibank (New York), GlaxoSmithKline, the 
Humberside TEC, Legal & General, MoD, Mondragon Cooperative Corporation (Basque 
Country), the Modernisation Agency of the NHS, Norwich Union, Rolls-Royce Marine, Shell 
(International, Finance and Shell Internet Works), the World Bank (Washington DC), 
AstraZeneca and several companies in the Aerospace industry.  
 

We work with natural experiments using a collaborative, action research approach. A 
natural experiment is part of an organisation that wants to change, it cannot be controlled and 
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there is no closure, as it is ongoing. It is collaborative in the sense that we work closely with 
our business partners and the whole approach emphasises co-creation, facilitation and 
relationship development. It is action research in the sense that we are part of the process and 
the research directly influences our partner and vice versa. In the case study that will be 
described, 16 members of the company became ‘researchers’ for a period and conducted 34 
out of the 44 interviews and were then guided into analysing the data. The company (to be 
called (Engineering Company or EngCo) and the researchers learned from and influenced 
each other during that process - they co-evolved - and produced a set of recommendations that 
were turned into 12 work streams by EngCo.  

 
The integrated methodology uses both qualitative and quantitative tools and methods, 

which provide rigor by triangulating the data and the findings and by testing against 
interpretation bias. They also provide different but complementary information about the 
organisation and offer a very rich and deep understanding. The findings can then be used as 
an informed basis for co-creating an enabling infrastructure and an environment conducive to 
change and the emergence of new ways of organising. The methodology however is not just a 
set of tools and methods - it is about facilitating connectivity, emergence, self-organisation 
etc. and about helping to co-create an environment, which acknowledges organisations as 
complex social systems that co-evolve over time, both internally and with their broader social 
ecosystem. 

 
The paper is in three parts. The first outlines the problem and introduces the case study, the 

second describes the methodology and the third provides a summary.  
 
I. ENG.CO’S PROBLEM 

We start with a specific issue or practical problem, or at least with the perception of such a 
problem. In the process of analysis, triangulation, validation, etc the problem may appear in a 
different light, but initially we have to start with what our business partners see as a problem.  

  
In EngCo the problem was one of lack of integration after the acquisition of a New 

Business, which addressed a different market from the core business. The New Business was 
a set of small firms scattered throughout the Nordic countries (Sweden, Norway and Finland), 
which had gone through several mergers and acquisitions. Two years after the acquisition, 
there were still problems of communication between the Nordic employees and those in the 
UK. The apparent cause was different national and business cultures. The company had had a 
conference in 1991 bringing together everyone in the New Business, which was seen as a 
‘disaster’. It had been organised by outside consultants who seemed to pay more attention to 
the imposition of their way of conducting a very elaborate and extremely long conference 
(starting very early each day, finishing very late, allowing little free time and constantly 
bombarding the participants with very loud music) rather than working with the company to 
address the issues they wished to explore. Instead of ameliorating the problem, the conference 
made it worse. A year later EngCo held a second conference organised by the new HR 
Director and this time the conference emphasised connectivity and informality and allowed 
time for networking. The outcome was a successful conference in the sense that it identified 
certain sensitive issues that needed to be addressed as well as improving the ‘atmosphere’ 
thus making it possible to develop better relationships. The two issues were:  

 
1. Clarifying roles and responsibilities. 
2. Increasing cultural awareness. 
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The HR Director, charged with implementing a programme to address those two issues, 
was uncertain how to proceed, when the LSE Complexity Group presented its initial findings 
on a limited set of interviews. One of the findings was that the matrix structure that had been 
introduced after the acquisition was creating some significant problems, including lack of 
clarity of roles and responsibilities. A key question raised was “why is diversity seen as a 
problem?” Can it not be seen as a strength, an advantage, to be built upon? The two issues 
identified at the conference were reflected in the findings. The presentation triggered an 
insight and the HR Director asked whether members of the High Flyers (HF) team (those 
identified as possible future leaders of the organisation) could join the research team and 
address the two issues. As a result four teams were set up, three from the HF team and one 
from the LSE. 

 
This was a new and exciting challenge for the LSE team. It changed their way of working, 

it influenced how some of the tools were used and it introduced new ideas into the 
methodology. 
 
II THE METHODOLOGY 
 
Natural Experiments 

A natural experiment is part of an organisation that wants to change. It is not an 
experiment in the scientific sense where the researcher is testing something and is able to 
control the experimental situation; a natural experiment cannot be controlled and there is no 
closure, as it is ongoing. A natural experiment is one where the organisation itself wants to 
experiment and to explore different ways of working and relating. That is, the way that people 
interact, communicate and work together - the ‘way of relating’ reflects the informal structure 
of the organisation and if this changes it could have significant implications on ways of 
working or how work is done, how procedures and processes are undertaken. To use the 
language of complexity, when individual agents change their patterns of interaction new 
structures or new properties emerge. This process may also affect the culture of that part of 
the organisation. 

 
These insights resonate with the logic of complexity. Organisational change cannot be 

designed top-down and cannot be determined in advance in full detail. The constant failure of 
major restructuring initiatives and of merger and acquisition activity, where a highly specified 
organisational design is involved, indicates that the approach may be flawed. We are working 
on the hypothesis that a robust organisation evolves its social and organisational relationships 
and is capable of guiding and supporting its co-evolution with a changing environment. This 
kind of organisation has a relatively high degree of self-organisation and is comfortable that 
some procedures, processes and relationships will emerge and cannot be predetermined. It can 
live with this type of uncertainty and does not find it threatening. It also encourages the 
exploration of the space of possibilities by acknowledging that exploration means that some 
attempts will ‘fail’. But without experimenting and running the risk of failure, a new order 
cannot emerge.  
 

This is not easy to put into practice, as it requires a different style of leadership and 
management, as well as a high degree of personal responsibility from all employees. But it 
has been achieved with remarkable outcomes [the Humberside Training and Enterprise 
Council in the UK worked with these principles for over 5 years and achieved remarkable 
results. A paper describing this case study by Mitleton-Kelly & Subhan is forthcoming] and is 
the longer-term objective of our approach - i.e. to help organisations become fitter and more 
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sustainable by learning to co-evolve effectively with their changing environment, or to 
become aware of co-evolutionary sustainability. Co-evolution is an ongoing process, but it 
may become reactive and change its emphasis from co-evolution with to adaptation to a 
changing environment. [Mitleton-Kelly E. Chapter 2 ‘Ten Principles of Complexity & 
Enabling Infrastructures’ in ‘Complex Systems and Evolutionary Perspectives on 
Organisations: The Application of Complexity Theory to Organisations’ Elsevier 2003, 
ISBN: 0-08-043957-8] The distinction is between strong and weak reciprocal influence and in 
the way the organisation thinks about and responds to changes in its environment.  
 

In the EngCo case the natural experiment has to be seen in the broader context of the New 
Business as a whole and in the identification of the two issues - the clarification of roles and 
responsibilities and greater cultural awareness. The whole of EngCo’s New Business wanted 
to address these issues and to find new ways of working and relating. They introduced an 
innovative way of helping the organisation to explore, identify and develop these new 
possibilities, by inviting members of the High Flyers team to become researchers for a while; 
to listen and to learn about the New Business, to understand the underlying issues and to offer 
some recommendations. Those directly affected by the recommendations in the New 
Business, became directly involved through the research process. 
 
Necessary Conditions 

But how can this ‘holy grail’ of organisational fitness be achieved? First of all the 
organisation should want to experiment; secondly it needs to spend some time and effort in 
trying to understand in depth the deep underlying issues, as the symptoms may not reveal the 
real problem; thirdly it needs to know how to set up the natural experiment, to facilitate its 
success; and fourthly it needs to create an enabling environment that will help it achieve its 
goal, while understanding that the goal may itself change. The following qualitative and 
quantitative tools and methods provide the material and the processes on which that 
understanding may be built. They each provide different but complementary information 
about the organisation, so when all the tools and methods are used the organisation ends up 
with a very rich and deep understanding of itself. The findings can then be used as an 
informed basis to identify the conditions for co-creating the enabling infrastructure, which 
must continue to evolve - it cannot remain static if the organisation is to successfully co-
evolve with a changing social ecosystem. 

 
To begin with, the researchers meet some of the key people involved and discuss the 

background to that particular ‘natural experiment’. This gives us some context and identifies 
the key questions, concerns or problems. We explain the research process and our business 
partner is then in a better position to identify potential interviewees, who will take part in 
Phase One of the project.  This phase includes (a) a set of semi-structured interviews, taking 
the key questions and concerns into account; (b) an introduction to complexity thinking by 
using the principles of complex evolving systems; (c) use of the other tools and methods; (d) 
analysis and presentation of the initial findings from the interviews at a facilitated Reflect-
Back workshop; (e) findings from other tools and methods, may also be incorporated in the 
workshop presentation; (f) working with a core group to identify the enabling conditions, 
and to co-create the enabling framework that will be implemented in Phase Two. This will 
facilitate the emergence of a new way of organising or even a new organisational form. In 
addition, there are regular inter-organisational workshops for all business partners in a 
project so that they can learn from each other, as well as meetings with both business and 
academic advisors, who bring in different perspectives to the research process. 
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In EngCo the New Business itself had identified the two issues and wished to do 
something about them, thus meeting the first criterion. Secondly, the LSE researchers spent 
time with the sponsors, conducted an initial set of interviews and together with the HF teams 
refined the interview topics. Once the project was underway, all four teams spent a great deal 
of time conducting the interviews, debriefing after the interviews and then analysing the 
findings. All this work meant that together we had achieved some deep understanding of the 
underlying issues, which were not confined to roles and responsibilities and cultural 
awareness. This met the second criterion of trying to understand in depth the deep underlying 
issues.  

 
The third criterion was setting up the experiment correctly. The key success criteria were a 

committed sponsor who supported the project throughout, access to the interviewees, other 
key personnel and to relevant meetings and workshops, and the appointment of a very capable 
and pro-active Project Manager (PM). He was able to oversee the organisation of the 
interviews, their transcription and the organisation of the Joint Analysis Workshop. The PM 
was also the main contact with the LSE research team. He made sure that all the three top 
levels of the organisation were contacted and briefed about the project. He ensured that each 
team had all the information it needed to make the interview appointments. He arranged for 
the transcriptions and even bought the tape recorders! He spent a good deal of time with the 
research team and with the other three teams throughout the process and kept the two 
sponsors of the project (the HR and one other Director) informed about progress. Finally he 
funded a professional facilitator (provided by the research team) to facilitate the Joint 
Analysis Workshop.  

 
Semi-Structured Interviews  

Semi-structured interviews are based on only eight topics that stimulate reflection on 
the central problem and on related issues. They take 1.5 hours; they are recorded with the 
express permission of the interviewee and are conducted by two interviewers. The lead 
interviewer describes the topics (not seen by the interviewee) and invites comments and 
reflections, while the second interviewer explores any broader issues. The analysis uses direct 
and full transcripts, as the language used by the interviewee is an important element in the 
analysis. Some researchers use the software Atlas for the analysis while others prefer to work 
directly with the scripts. The first analysis identifies common themes, dilemmas and key 
questions.  
 

The interviews are analysed by at least three researchers and each researcher will 
analyse interviews done by him/her as well as interviews done by the other researchers to gain 
as broad experience of the interview data as possible. All the researchers will then meet for 
one or more whole days to share their initial findings. The themes and dilemmas are clustered 
in related groups with their associated questions. All papers are then put aside and after a 
break the team reconvenes to identify some underlying assumptions. This is the hardest part 
of the analysis. Assumptions are not voiced by interviewees. They are tacit. They are based on 
impression and interpretation and are the most ‘subjective’ element in the analysis. But they 
are extremely valuable as they are a good indicator of how the organisation thinks about itself. 
Articulating underlying assumptions, surfaces the organisation’s beliefs and values, which are 
then validated at the Reflect-Back Workshop.  

 
During this process several things happen: (a) interpretation bias is reduced by 

checking each other’s reading; (b) by offering several perspectives, the understanding of each 
individual researcher and of the team is deepened; (c) patterns emerge and connections are 
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made leading to some significant insights. The process is so powerful that we can identify key 
themes and dilemmas with only 6 interviews. In practice however we usually conduct 12-20 
interviews. Interviewees are not seen as an average sample in a population, but as fractal 
representatives of the whole, offering different and overlapping perspectives.    

 
Experience of the organisation is not confined to interviews. We join our partners in 

conferences, workshops and other meetings. We spend time over lunch with them and we 
keep in touch by telephone and email. Building and nurturing of these relationships is 
essential. We also scan the press for articles involving our partners; we visit their websites 
and generally keep ourselves informed through the literature and the media.  

 
In the EngCo project, the four research teams conducted 44 interviews. The LSE team 

provided the three HF teams, with guidelines as to how to conduct semi-structured interviews 
and then on how to analyse the interviews from transcripts. All the researchers then met at a 
2-day Joint Analysis Workshop, which was quite different and on a much larger scale than 
before. Instead of 3-4 academic and associate researchers, we had a group of 21, mostly 
business partners, which included all the researchers from the High Flyers’ team, the LSE 
team, the sponsors and invited Directors and a facilitator. Together we identified 72 themes, 
which were grouped into 8 clusters and 12 underlying assumptions. On the basis of this 
understanding the group made recommendations, which became a set of 12 work-streams 
presented to the Board. The LSE Complexity Group Director and 2 of the HF team were 
invited to sit in the Board meeting. The project sponsor made the presentation and the guests 
were asked for comments. The initial atmosphere in the boardroom was not welcoming, but as 
the meeting progressed the Board realised that we were not trying to tell them that everything 
they had done was wrong and they should restructure the New Business, and the atmosphere 
became more relaxed and receptive. The outcome was that the 12 work-streams were agreed 
for implementation in the New Business.  

 
The Reflect-Back Workshop 

The initial, non-attributable findings (individual respondents are not identified) are 
presented to the interviewees and sponsors at a Reflect-Back Workshop for validation. They 
offer a ‘mirror’ to the organisation and provide an informed starting point for the 
identification of the social, cultural and technical conditions (within a political and economic 
context) that will help co-create an enabling environment to facilitate the emergence of new 
ways of organising or a new organisational form.  

 
This procedure was modified in EngCo. The HF teams conducted a series of Reflect-

Back Workshops with the interviewees and opened the discussion on the recommendations. 
Finally the recommendations and their implementation were discussed at a 3rd Conference, 
involving the whole of the New Business.  

 
Facilitation  
 The Reflect-Back workshops and in the EngCo case, the Joint Analysis Workshop, 
were facilitated by our professional facilitator, Nazreen A. Subhan. Setting the correct, 
receptive atmosphere is essential to the success of these workshops. They are pivotal in 
moving from traditional research mode to the co-creation stage. Some issues may be very 
sensitive, but must not be seen as a criticism of the organisation. The findings provide the rich 
data set with which to build the enabling framework, but if handled with lack of sensitivity, 
the whole process can (and does) stall. Hence the need for professional, informed facilitation. 
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In parallel with the interviews and before the Reflect-Back Workshop one or more of 
the following may also take place: 
Complexity Thinking Workshops 

Introduce complexity thinking to all those interested in exploring the theory and how 
to apply it in practice. Participants are introduced to ten principles of complex evolving 
systems within an organisational context [Mitleton-Kelly E. 2003, Ch 2 as above]. Figure 1 
shows the 10 principles and the main theories that have contributed to their development. If 
we understand the characteristics of organisations as CES, we can work with those 
characteristics rather than against them. This kind of understanding can help change mind-sets 
and bring about quite fundamental changes in ways of organising and relating. Workshop 
participants are encouraged to use the principles of complexity within their own 
organisational context and this may provide insights as well as practical benefits, when 
applied in day-to-day operations. In EngCo the Principles were presented at the Joint Analysis 
Workshop and helped to position the findings within a complexity perspective. 

Theories 

Natural sciences

Dissipative structures
chemistry-physics (Prigogine)

Autocatalytic sets
evolutionary biology (Kauffman)

Autopoiesis (self-generation)
biology/cognition (Maturana)

Chaos theory

Social sciences

Increasing returns
economics (B. Arthur)

self-organisation

emergence
connectivity
interdependence
feedback

far from equilibrium

space of possibilities

co-evolution

historicity & time

path-dependence

creation of new 
order

Generic
characteristics

of complex
evolving
systems

Figure 1  
 

Landscape of the Mind (LoM) 
We can also look at the cognitive preferences of individuals and teams, in the way that 

they make decisions, exchange information, create new ideas and how they implement them, 
etc. This is done through a tool called Landscape of the Mind (LoM) developed by Kate 
Hopkinson, which is based on an email questionnaire completed by the participants 
themselves. The findings help to triangulate the interview data, but individual details are not 
disclosed to anyone other than the person concerned. Presentations only show findings for 
whole groups.  

 
Individuals and teams use different ‘conceptual architectures’ to think when taking 

decisions, generating knowledge, etc. These architectures can act as potential constraints or 
enablers in the decision taking process, in strategic thinking, in knowledge generation, etc. 
The tool identifies and shows in diagrammatic form, both individual and group profiles of the 
‘Landscape of the Mind’. There are several levels of analysis providing ever-greater detail on 
specific preferences. It is not only the architecture itself which is important, it is also a 
question of how individuals, teams and organisations move around within an architecture – 
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the “inner skills strategies” they use to progress, for instance, from a new idea to 
implementing it.  

 
All 70 senior managers in EngCo’s New Business completed the email questionnaire 

and the LoM findings were compared between the UK and the Nordic managers. What they 
revealed was quite surprising. There was no significant difference in the preference profiles of 
the UK and Nordic senior managers! This changed the initial perception that national 
differences and the apparent lack of integration were the main problem. Once this mistaken 
assumption was clarified both the company and the researchers were able to address the 
deeper issues that could potentially threaten the success of the New Business.  
 
Visual Representation  

During the analysis our resident artist, Julian Burton, will capture some of the themes, 
dilemmas and underlying assumptions in a picture. This has several advantages: many related 
aspects that are difficult to think about at the same time, can be captured in one picture; and 
very sensitive issues that are difficult to talk about, can be presented diagrammatically to 
workshop participants, before the presentation begins. Once they recognise what is being 
shown they may laugh and thus break the tension and open the issue(s) to discussion.  

 
 The interviews, analysis, reflect-back workshops, LoM and visual representation are 
all qualitative tools and methods. The quantitative tools are agent-based-models (ABM) and 
simulations and a tool called NetMap, which maps exchanges based on email or any other 
interactive medium. Each tool also expands the area of application - e.g. we may do 20 
interviews, apply LoM to 70 individuals, ABM to 100-200 respondents and NetMap to 
several thousand email exchanges.  

 
 Agent-Based-Models (ABM) and Simulations 

The agent-based-models and simulations, built by Dr Ugur Bilge, show connectivity 
using all media (email, face-to-face meetings, virtual conferencing, etc). The simulations help 
with ‘what if’ exploration. When repeated, they also show the evolution or development of 
connectivity. The data is collected through an email questionnaire, which is refined and 
tailored to each individual business partner, after the initial interviews. The tool enriches the 
insights and data set derived through the interviews and shows the different and inter-related 
informal and formal, social and work-related networks within the organisation. They can also 
show how ideas spread, how new ideas may lead to innovation or be blocked from being 
developed.  
 
NetMap 

The models and simulations are complemented by another tool called NetMap, developed 
by Prof. John Galloway, which maps patterns of connectivity across an organisation based on 
any communications medium (e.g. email, phone, instant messaging, documents, or data 
sourced from interviews). This tool is extremely powerful and shows connectivity based on 
the sending and receiving of emails, but the tool allows zooming-in at many levels to look at 
the connectivity patterns. Exploring these patterns with our partners helps them to understand 
the formal and informal networks within the organisation as well as connections with 
suppliers, customers, etc. It will again show the evolution of connectivity when repeated 
during the life of the project. NetMap only requires access to a server and only looks at the 
exchange of emails not at content.  
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The simulations and NetMap both show connectivity patterns and identify ‘lynchpins’ or 
highly connected individuals or groups. If an organisation is contemplating any kind of 
restructuring it needs to know about these individuals or groups. In addition they show lack of 
connectivity where it should be taking place. ABM and NetMap could provide a useful metric 
of social capital, by showing changes in connectivity as a means of tracking the exchange of 
information over time.  
 
III. SUMMARY 
 
Why So Many Tools? 

We use so many tools because they triangulate the data and provide robust and rigorous 
findings. But that is not the only reason. They each provide different but complementary 
information about the organisation. So when all the tools and methods are used the 
organisation ends up with a very rich and deep understanding of itself. The findings can then 
be used as an informed basis for building the enabling infrastructure. This last part is a co-
creation activity. We work with a core team of ‘volunteers who can make a difference’ to 
identify the social, cultural and technical conditions (within a political and economic context) 
that together will help the organisation co-create the kind of environment conducive to change 
and the emergence of new ways of organising (ways of working and relating). But this is not a 
one-off process, the new ways of thinking based on complexity, the new relationships, 
procedures, processes, structures, etc need to become sustainable. Ideally, the organisation 
will build the capacity to continue the process of co-evolutionary sustainability. 

 
When the tools are used a second or third time in a longitudinal study, they show 

organisational evolution over time. However, the emphasis on co-creation and collaboration 
keeps the research team in close touch with the business partner and helps to monitor these 
changes. To facilitate reflection on organisational evolution, we also hold regular reflecting 
meetings within the team as well as with our business partners. The researcher on the project 
for example, Melissa Nolas, conducted as second set of interviews with the HF team, i.e. the 
interviewers, to evaluate the process and to assess their learning. We are also exploring the 
possibility of video stories that will capture the dialogue process in a deeply felt issue and the 
emergent outcomes.   

 
It is not necessary to use all the tools and we may choose the most appropriate 2-3 to use 

in each case. In addition, there are regular inter-organisational workshops and meetings 
with the business and academic Advisors. These help learning between partners. 

 
We use these specific tools and methods because at present we find them relevant and 

appropriate to a methodology using the logic of complexity. There could however be others 
that could be used and we are constantly exploring new ideas. The methodology is not, and 
cannot be, static. It has to evolve and to co-evolve with the needs of our business partners and 
the requirements of sound research. In addition the methodology is NOT just a set of tools - it 
is about connectivity, collaboration and co-creation - but also about enabling individuals and 
teams to self-organise, and about being open to a significant degree of emergence and 
innovation. 

  
The Three Phases 

To summarise, the end of phase one is the identification of the conditions for co-creating 
the enabling infrastructure. The second phase involves experimenting with that infrastructure 
and implementation. There is a lot of learning in this phase and this is where working with the 
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research team and other business partners, is advantageous and beneficial, because the 
business partners will learn from each other’s experiments and will support each other during 
implementation, as well as getting support from the research team.  

 
The final and third phase runs in parallel with the other two phases and continues to the 

end of the project. It is the documentation and dissemination of the research process and the 
findings. This is interesting at two levels. First of all we will be looking at the research 
process at a meta-level. The researchers, business partners and advisors make a good natural 
experiment – we are exploring new ways of working and different ways of relating; and we 
want to capture this. The other level of course is to do with dissemination and this paper is 
part of that dissemination process - so that others may benefit from our work. Since the 
project is funded by a Research Council its ultimate aim is to benefit industry as a whole, not 
just the few business partners and the research team. We will therefore provide handbooks, 
write papers, make presentations, etc. to document and disseminate the findings.  

 
January 2004 
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