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Systems Approaches Workshop: 
Insights Report

Introduction
This is a summary report of an ‘Introduction to 
Systems Approaches’ workshop held by the UCL 
Net Zero What Works Group (NZWW) and Ine 
Steenmans, Associate Professor in Futures, Analysis 
and Policy at the UCL Department of Science, 
Technology, Engineering and Public Policy (STEaPP) 
with the staff, board members and working group 
chairs of the National Retrofit Hub (NRH).1

The objectives for the workshop were:  

1.	 For NRH staff, board members and working 
group chairs to gain an increased understanding 
of systems approaches and their use in 
government; 

2.	 To identify opportunities for the NRH to use 
systems approaches to deliver insights and 
recommendations for policy makers and 
practitioners (bridging the gap between policy 
and practice); 

3.	 To identify how the NRH could embed systems 
approaches in external communications, 
including in policy briefings, to maximise the 
impact of NRH outputs. 

 
This report presents key insights from the workshop 
presentations, activities and discussions. These 
insights will also be useful for other practice-level 
organisations who are interested in implementing 
systems approaches.

1	 Refer to Appendix A for a full list of attendees.

Background
NZWW’s mission is to supply validated evidence 
of what works (and what doesn’t) to support a just 
and sustainable Net Zero transition. The NZWW 
group engages with policy makers and practice-level 
organisations, including the NRH, to understand 
where validated evidence of what works is most 
needed and to build the capacity of the policy makers 
and practitioners who will commission and implement 
this evidence. 

The NRH is a nonprofit collaborative organisation 
working to enable the delivery of housing retrofit 
across the UK, which will be a key factor in a 
successful Net Zero transition. It engages retrofit 
stakeholders across all sectors to gather information 
and identify overlaps and gaps in activity, enables 
the application of best practice through knowledge 
sharing and facilitates policy engagement. 

Please contact the UCL NZWW if you think that 
a similar workshop would be useful for your 
organisation:

Dr. Penny Clark, penny.clark@ucl.ac.uk

Polina Pencheva, p.pencheva@ucl.ac.uk
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Workshop Content
The workshop was run as a hybrid session with 
an equal split of participants joining in-person and 
online. It included presentations from Ine Steenmans, 
an example systems mapping activity and periods of 
discussion and reflection.  

Ine Steenman’s presentations covered the following: 

•	 What systems approaches are; 
•	 How and why systems approaches are currently 

used in government; 
•	 Key concepts of systems mapping; 
•	 Communication of systems mapping insights and 

recommendations. 

In the activity, the participants worked together on 
a systems map representing UK retrofit delivery. 
The map was built up from a skeleton map, which 
was pre-prepared by the NZWW group. In-person 
participants worked on a physical map, made 
up of post-it notes. Online participants worked 
simultaneously on an identical map on a Miro board.  

Firstly, participants were invited to add factors to 
the map on post-it notes, including missing co-
benefits and unintended impacts, and to draw new 
connections, using different coloured arrows to 
identify positive and negative influences. 

Secondly, participants were invited to add NRH 
Working Group outputs to the map and to draw new 
connections to identify how these outputs could 
influence relevant factors (for example, a positive 
connection was drawn between Pattern Books, 
an NRH Working Group 1 output, and Design 
Standardisation). 

The NZWW group worked to synchronise the 
physical and Miro maps throughout the activity.2 

2	 Refer to Appendix B for images of the full in-person and online 
Miro maps

Above: In-person workshop mapping activity

Above: Extract from the in-person map

Above: Extract from the online Miro map
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Key Insights

1
Systems approaches is a term that encompasses 
a range of methods - “Systems approaches explore 
the interconnections in a system to understand 
relevant aspects of the whole system […] that 
underlie complex situations.” 3 

Methods include systems analysis, qualitative 
and quantitative systems modelling and systems 
mapping. 

2
Systems approaches are ‘trending’ amongst 
practitioners - Increasing general awareness 
of systems approaches was demonstrated by 
the workshop attendees who shared their varied 
engagements with a range of systems approaches. 

For example participants noted:  

•	 The influence of ‘Thinking in systems: A Primer’ 
by Donella Meadows on the co-direction of the 
NRH including in the definition and coordination 
of the NRH Working Groups;  

•	 Exploring feedback loops in work with Parity 
Projects for local authorities; 

•	 The UKGBC Built Environment Systems Change 
Programme. 

 

3
The use of systems approaches in government 
is not new - The use of systems approaches in 
government can be dated back to the Second World 
War. In the post-war period, systems approaches 
were applied to social problems, e.g. housing, 
energy, and poverty. However, systems approaches 
fell out of favour in the latter part of the 20th century, 
in part because popular quantitative systems models 
couldn’t deal effectively with ‘underlying messiness’.

3 Government Office for Science (2022). An introductory systems 
thinking toolkit for civil servants. Available at: https://www.gov.uk/
government/publications/systems-thinking-for-civil-servants/
toolkit

4
There is resurgent interest in systems 
approaches in government - Resurgent interest 
in recent years has resulted in the growth of the 
Systems Thinking Interest Group,4 the development 
of systems thinking guidance for civil servants and 
the publication of guidance by HM Treasury on 
Handling Complexity in Policy Evaluation.5 Systems 
approaches are now being applied to the complex 
challenge of delivering Net Zero, led by the Net Zero 
Systems Team at the Department for Energy Security 
and Net Zero (DESNZ), as recommended by the 
Prime Minister’s Council for Science and Technology 
in 2020.6

The DESNZ Net Zero Systems Team have developed 
the Net Zero Systems Tool, an online systems map, 
to help policy makers to understand and navigate the 
interconnected net zero policy landscape, to identify 
opportunities and to drive collaboration across 
government.7

5
Systems maps can take many forms - Systems 
maps can take many forms but all systems maps 
share these three fundamental elements: 

•	 Components (referred to as factors in the 
workshop activity and sometimes also referred to 
as nodes); 

•	 Relationships (referred to as connections in the 
workshop activity); 

•	 Boundaries (taken as the UK retrofit system in 
the workshop activity).

4	 The Systems Thinking Interest Group is a cross-Whitehall, 
cross-profession community of interest supported by the 
Government Operational Research Service (GORS)
5	 See Bibliography for links to publications
6 Council for Science and Technology, (2020). A SYSTEMS 
APPROACH TO DELIVERING NET ZERO. Available at: https://assets.
publishing.service.gov.uk/government/uploads/system/uploads/
attachment_data/file/910446/cst-net-zero-report-30-january-2020.
pdf
7	 See Bibliography for more detail
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6
There are a wide range of uses for systems 
mapping in policy development

4.	 Reveal hidden complexity in a policy area with a 
visual map;

5.	 Help systematic thinking in policymaking for 
policy to addresses systemic issues;   

6.	 Build a common understanding of important 
causes and outcomes; 

7.	 Identify the structural causes of a policy 
challenge;   

8.	 Visualise a system of actions and events that 
need to happen to achieve a policy goal;  

9.	 Show (policy) mission specific efforts to 
stakeholders;   

10.	Reveal critical nodes in the system which may 
unlock multiple other benefits or indicate where a 
system is stressed;  

11.	 Identify important additional benefits that may be 
achieved from a course of action;   

12.	 Identify unintended consequences of a given 
policy, incl. positive or negative externalities;

13.	Locate reinforcing loops and vicious circles in a 
policy area which could potentially cause a policy 
to succeed or fail;  

14.	Define boundaries of government influence on 
required behavioural change for overarching 
policy outcomes;  

15.	 Identify gaps for new policies in a system; 
16.	Appraise confidence in underlying evidence base 

for wide-ranging policy design;  
17.	Frame policy scope in terms of constitutive 

agendas  
18.	Show interrelationships between stakeholder 

areas of work;   
19.	 Inform policy coordination between teams and 

agencies;  
20.	 Identify critical opportunities for co-benefit 

between policy areas;  
21.	Develop monitoring and evaluation frameworks – 

e.g by giving premise for theories of change;  
22.	 Identify who to engage;  
23.	 Illustrate policy action narrative.

7
There is an opportunity for practice organisations 
to use systems mapping to engage policy makers 
who are used to working with systems maps  - 
Civil servants have increased awareness of and 
experience of working with systems approaches, 
including systems mapping. By aligning methods 
with the methods used by civil servants, practice 
organisations, like the NRH, could design more 
effective policy stakeholder engagement and outputs. 

Although the Net Zero Systems Tool is not publicly 
available, it’s possible to build visually and 
functionally similar maps using specialist systems 
mapping software such as kumu.io.  

8
Communicating systems mapping insights 
to effect change and influence policy is a 
common challeng. While systems mapping can 
be highly effective for illustrating complexity, the 
rich picture it presents must then be translated into 
actionable insights, which are delivered to the right 
stakeholders. 

There are different ways to communicate systems 
mapping insights depending on the audience. Some 
options are: 

•	 Using filters on an interactive Kumu map; 
•	 Compiling annotated snapshots of a map in a 

report; 
•	 Producing simplified (redacted) systems maps/

diagrams; 8 
•	 Omitting the systems map altogether.9 

8	  Boonbhati, P.S., Chu, S., Tandeas, V., (2023). Child Marriage 
in Indonesia: Visual Maps. Available at: https://mapthesystem.web.
ox.ac.uk/article/wesleyan-university
9	 Baloyi, M., Fray, L. and Rutsch, J., (2022). Financial exclusion in 
South African mortgage provision. Available at: https://mapthesystem.
web.ox.ac.uk/article/the-university-of-cape-town
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The following key insights are from reflections on the 
workshop mapping activity:

9
Choose the central mission outcome with care - 
The central mission outcome (the starting point for 
the map) has a big influence on the development and 
dynamics of a system map. 

For the workshop activity, we made ‘Increase Retrofit 
Delivery’ the central mission outcome, which was 
adapted from the NRH website strapline ‘Enabling 
the delivery of housing retrofit at scale’. On reflection, 
this privileged factors related to increasing supply 
and demand and marginalised factors related to 
other important outcomes like energy security, health 
and climate impact.  

10
The mapping is as important as the map - By 
bringing varied stakeholders together, the process 
of collaborating on a map can generate as much 
value as the map itself. It can help stakeholders to 
better understand their relative roles within a wider 
system and can potentially allow stakeholders to 
resolve conflicting views. However, this won’t be 
achieved if stakeholders only focus on their part of 
the system, which stakeholders tend to overestimate 
the importance of.10 

For the workshop activity, the mapping benefitted 
from having stakeholders representing each of the 
six NRH Working Groups. However, by signposting 
Working Group focus areas on the skeleton map, the 
design of the activity risked promoting siloed thinking. 
To mitigate this risk, those designing systems 
mapping exercises could intentionally encourage 
participants out of their niches, either by building in 
opportunities to work on different areas of a map, or 
having a structure for collaboration between different 
participants to encourage cross-sectoral thinking. 

10	Jones, A., (2020). When it comes to solving complex problems, 
collaborating isn’t enough. Available at: https://systemsthinking.blog.
gov.uk/2020/04/15/when-it-comes-to-solving-complex-problems-
collaborating-isnt-enough/

11
Don’t aim for a perfect map  - Systems maps 
will never be an objective version of the truth or a 
‘perfect’ mathematical model. They will also never be 
‘finished’. 

Mapping should be a continuous process, and the 
rules of the map may need to be reviewed over time. 
For example, in the workshop activity participants 
debated whether connections could be drawn 
directly between factors that were already connected 
indirectly. That was for them to decide, there are no 
hard rules. 

Above: The central mission outcome
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Net Zero Systems Tool 
While the DESNZ Net Zero Systems Tool is not 
publicly available, viewers can access the following 
presentation for an overview: 

Mackenzie-Jones, A., (2023). “Net Zero Systems Tool”, OR 
Society Conference, President’s Medal Nomination. Bath, 12-14 
September. The OR Society [online]. Available at: https://www.
youtube.com/watch?v=-7w-slKcgBQ&list=PLo52A9r56pbvDNSO
RMfDhiGDOlLOTCcjw&index=1 [see 29:59 minutes] 

The Net Zero Systems Tool has been developed 
by the Net Zero Systems Team at the Department 
for Energy Security and Net Zero (DESNZ) in 
collaboration with the Department for Transport (DfT), 
the Department for Environment, Food & Rural Affairs 
(DEFRA), the Department for Levelling Up, Housing 
and Communities (DLUHC) and Cabinet Office. The 
interactive visualisation tool has been developed to 
help decision makers to understand and navigate the 
interconnected net zero policy landscape, to identify 
opportunities and to drive collaboration across 
government. 

Map the System 
Map the System is a global learning programme 
and social innovation competition facilitated by 
the University of Oxford Said Business School, 
that equips students to use systems thinking to 
tackle social and environmental challenges. The 
Map the System website includes links to previous 
competition winners, which illustrate various 
approaches to communicating systems mapping 
insights, for example: 

Boonbhati, P.S., Chu, S., Tandeas, V., (2023). Child Marriage in 
Indonesia: Visual Maps. Available at: https://mapthesystem.web.
ox.ac.uk/article/wesleyan-university

Baloyi, M., Fray, L. and Rutsch, J., (2022). Financial exclusion 
in South African mortgage provision. Available at: https://
mapthesystem.web.ox.ac.uk/article/the-university-of-cape-town

 

Government Office for Science Publications 
The Government Office for Science, in collaboration 
with the Policy Profession, Royal Academy of 
Engineering and the Systems Thinking Interest 
Group has produced a suite of documents to promote 
and embed systems thinking across the Civil Service: 

Government Office for Science (no date). Introduction to 
Systems Thinking for Civil Servants: Driving Improved Outcomes 
in Complex Situations. Available at: https://assets.publishing.
service.gov.uk/media/6295e0b68fa8f503961731b6/GO-Science_
Introduction_to_Systems_Thinking_2022v1.0.pdf

Government Office for Science, (2022). The civil servant’s 
systems thinking journey: weaving systems thinking throughout 
the policy design process. Available at: https://www.gov.uk/
government/publications/systems-thinking-for-civil-servants/
journey

Government Office for Science (2022). An introductory systems 
thinking toolkit for civil servants. Available at: https://www.gov.
uk/government/publications/systems-thinking-for-civil-servants/
toolkit

Government Office for Science, (2022). Systems thinking: 
case study bank. Available at: https://www.gov.uk/government/
publications/systems-thinking-for-civil-servants/case-
studies#contact-us

UCL STEaPP and Cabinet Office Policy Lab 
Associate Professor Ine Steenmans worked with the 
Cabinet Office’s Policy Lab and BEIS (now DESNZ) 
in 2019 on a systems mapping exercise to support 
the development of the Industrial Strategy’s Buildings 
Mission. 

For more information and access to additional 
resources such as the ‘living’ system map contact 
Associate Professor Ine Steenmans at 
ine.steenmans@ucl.ac.uk

Bibliography
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International Public Policy Observatory 
The International Public Policy Observatory is a UCL 
centered research group which finds, distils and 
shares the best global evidence for policy practice. 
Their recent outputs have included:

A systems map on decarbonising home heating: Chaytor, S. 
(no date). How to Transition Homes To Energy Efficiency, An 
experimental systems map of the barriers and pathways to 
change. Available at: https://theippo.co.uk/systems-maps/

A webinar showcasing different approaches to systems mapping, 
and how systems maps can be used to inform policy: IPPO, 
(2023). Systems Mapping: Best Approaches and What Works 
for Policy Design. Available at: https://www.youtube.com/
watch?v=p2kS-jg49qs

Other reading 

Barbrook-Johnson, P. and Penn, A.S. (2022). Systems Mapping: 
How to build and use causal models of systems. Springer 
Nature.

Council for Science and Technology, (2020). A SYSTEMS 
APPROACH TO DELIVERING NET ZERO: How might the 
Government use a disciplined and rigorous whole systems 
approach to deliver a better transition towards the net-zero 
emissions target?. Available at: https://assets.publishing.service.
gov.uk/government/uploads/system/uploads/attachment_data/
file/910446/cst-net-zero-report-30-january-2020.pdf

Hynes, W., Lees, M. and Müller, J.M., (2020). Systemic Thinking 
for Policy Making. Available at: https://www.oecd.org/en/
publications/systemic-thinking-for-policy-making_879c4f7a-en.
html

Jackson, M. C. (2019). Critical systems thinking and the 
management of complexity. John Wiley & Sons.

Kim, D. H. (1995). Systems thinking tools: a user’s reference 
guide. Pegasus Communications.
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NRH Working Group Chairs 

Working Group 1 - WARM, HEALTHY, NET ZERO

•	 Ahsan Khan, Director of Research and 
Innovation, TrustMark 

Working Group 2 - SUPPLY CHAIN, PRODUCTS & 
SOLUTIONS 

•	 Megan Adlen, Group Sustainability Director, 
Travis Perkins  

•	 Jade Lewis, Chair, Energy Capital  

Working Group 3 - WORKFORCE GROWTH & 
SKILLS DEVELOPMENT 

•	 Cara Jenkinson, Cities Manager, Ashden 
•	 Pippa Palmer, Director, Polln  & Research 

Strategist, LSBU Net Zero Building Centre  

Working Group 4 – FINANCE 

•	 Elena Pérez Celis, Head of Policy & Public 
Affairs, Bankers for NetZero (Standing in for 
Heather Buchanan) 

Working Group 5 – DELIVERY APPROACHES 

•	 Alastair Mumford, Programme Director, MCS 
Foundation (Previous co-chair of Working Group 
5) 

•	 Madeleine Pauker, PHD Candidate, University of 
Sussex (Standing in for Donal Brown) 

•	 Vicky Kasprowicz, Post Doc Researcher, 
University of Sussex (Standing in for Donal 
Brown)

 

 

UCL Science Technology Engerineering and 
Public Policy 

•	 Ine Steenmans, Associate Professor in Futures, 
Analysis and Policy  

•	 Dr. Penny Clark, NZWW Research Fellow 
•	 Polina Pencheva, NZWW Research Fellow 
•	 James Purkiss, NZWW Research Fellow 
•	 Aleyna Prokudina, Policy Advisor 

NRH Team 

•	 Rachael Owens, Co-Director 
•	 Sara Edmonds, Co-Director 
•	 Rachel Brown, Head of Marketing & 

Communications 
•	 Cara Holmes, Technical Programmes Manager 
 

NRH Board Members 

•	 Russell Smith, Managing Director, Parity Projects 
& Founder and Director, RetrofitWorks 

•	 Simon McWhirter, Deputy Chief Executive, UK 
Green Building Council & Co-Chair, Mission Zero 
Buildings Network 

 

 

Appendix A. Attendee List
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Appendix B. System Map
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Above: In-person map

Above: Example NRH Working Group outputs

Appendix B. System Map


