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Series: Responsive Ecosystems for Change

The world in which we live and work is fundamentally interconnected in ways both
visible and invisible. These connections can strengthen our grand efforts and serve
as individual measures of our collective power to change that which cannot move
but for our shared force. We think about this potential when we consider some of our
most challenging problems - creating the fundamental conditions for driving
large-scale innovation, entrepreneurship, or mobility, and moving deeply entrenched
equity, health, and well-being outcomes in our communities. We think about what is
possible in an ever-changing world in the spaces where people meet, interact, and
connect to make change happen. We then take this potential and create the will to
act.

What do we mean by Responsive Ecosystems for Change? Briefly, we envision a
dynamic and adaptable ecosystem composed of diverse, interconnected actors that
can evolve and support change. An ecosystem is a network or system of
interconnected elements (such as organizations, individuals, resources, and policies)
that work together in a variety of contexts, including social and civic environments,
areas of innovation, industry, entrepreneurship, or sustainable human endeavors and
natural resources. These ecosystems are responsive because they can react quickly
and appropriately to new challenges, opportunities, or shifts. And finally, these
ecosystems are oriented toward change by facilitating or supporting transformation,
innovation, or progress that is equitable and sustainable.

Driving systems-level change is universally challenging. Those focused on building
entrepreneurial networks run into the same barriers as inclusive innovation
ecosystem builders or community health professionals. This is simply because, while
these and other communities and ecosystems may look different, they are all
fundamentally dynamic networks. They all evolve as actors move in and out of them,
gain and lose influence, and modify their roles. But how can we understand this
dynamic process? And better yet, how can we evaluate and measure the dynamic
ecosystem over time and use that understanding to drive evolution for maximum
impact?

In this series, Responsive Ecosystems for Change, we explore concepts,
methodologies, and applied practices designed to help ecosystem leaders,
community champions, and invested practitioners understand the landscape in
ecosystem science
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Quantifying Ecosystems and Their Impact

Large-scale initiatives often rely on a complex ecosystem of partners, resources, and
stakeholders to achieve their different goals. Achieving widespread impact requires
diverse partnerships among many different players and the collective momentum of
a strong ecosystem. For ecosystem builders, innovative leaders, and scholars,
evaluating how effective those ecosystems are at influencing outcomes is a matter of
both strategic importance' and scientific inquiry.?

Social ecosystems can span focal areas such as entrepreneurship,®* innovation,>®
mobility,”® social care,” educational,”” workforce," philanthropy,” and beyond. Each is
designed or emerges to serve a foundational purpose and operate as complex
adaptive systems®™' - organically interrelated at multiple levels and always changing
in ways that are not linear or predetermined. In other words, it is like a living
organism, ever evolving and adapting to its social context. A sampling of research
studies shows that how an ecosystem is structured, how it functions, and its
characteristics can have economic,” efficiency,® health,” and well-being®
consequences depending upon its intended purpose.”

Designing and leading ecosystems is nuanced and complex work that takes time
and effort. This is why ecosystem builders and partners must gain a deeper
understanding of the mechanisms that can influence ecosystem strength, structure,
and effectiveness. This knowledge can then be leveraged to effectively optimize the
ecosystem and enhance its capacity to drive and sustain change.

In this paper, we outline two different, yet complementary approaches to
understanding an ecosystem more deeply. We first give an overview of the most
common method of describing or mapping an ecosystem. This method helps us
understand an ecosystem’s composition and the relationships and resources within
it. We'll then focus on how to improve measuring or evaluating an ecosystem. The
main purpose of that method is to assess the health, performance, and outcomes of
the ecosystem over time. We argue that both methods have value, but ecosystem
builders and innovative leaders have not taken full advantage of the latter to power
their larger effectiveness and impact goals.

Given the potential for more effective ways of shaping ecosystems designed for
change, we suggest bringing the right methods and insights to the table to better
inform those efforts. We review these ecosystem methods to guide your work.
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Describing & Mapping Ecosystems

Traditional approaches to understanding and describing diverse ecosystems or
networks typically involve mapping out lists of partners and cataloging resources.
This gives us a static snapshot of the components involved and is often called
network or ecosystem mapping. Ecosystem mapping is a technique used to
describe and visually represent the various components and interactions within a
specific ecosystem.?® It can be accomplished by a host of different methods (e.g.,
interviews, focus groups), techniques (e.g. collaborative workshops, facilitated
sessions), and data sources (e.g., resource directories, organizational charts).
Sometimes the connections between partners within the ecosystem are drawn by
participants, indicated by hierarchical lines of reporting or funding, or assigned
based on features such as geography, group, or sector membership.

It is relatively simple and straightforward, as illustrated by the Clark-Fox Family
Foundation?'. This approach typically involves three main steps:

1. Identifying and categorizing the
different entities (such as partners,

stakeholders, and individuals) that ECOSYStem

make up the ecosystem. Partners can quping
brainstorm ecosystem membership in

the form of a list that meets certain What It Is & What It Does
criteria  (e.g., geographic location,
mission, sector, or service) and what ﬁ ﬁ
type of organization they may be (e.g,

public, private, non-profit, commmunity).

Clark-Fo oot

Its Limitations Why Pursue

2. Understanding the roles and e
resources each entity contributes to : :
the ecosystem as a whole. Partners can

describe their roles (e.g., convener,
funder or funded, lead or outreach) and

what each can contribute to the Nead more info?
- . Reach us at
ecosystem (e.g., services, time, efforts, q:“"‘ G

influence). Clark-Fox Family Foundation

3. Visualizing the ecosystem as a whole to illustrate the collection of entities.
Partners can create a map or visual of all the network entities with categories,
roles, and resources noted.
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In many cases, leaders of large initiatives seeking to understand the lay of the land
focus their time and resources on these mapping techniques. We believe this is a
foundational descriptive component of ecosystem efforts. It's the first step in
understanding who all the players are in a network, along with their resources or
roles. It categorizes and displays all of the elements of an ecosystem in one place or
map rather than in disparate or dispersed knowledge sources. Ecosystem
composition can be described without defining or measuring each relationship
within it.

So What Are We Missing?

We can gain significant insights and strategy to drive our ecosystem design by
moving beyond mapping. Why? Mapping falls short in measuring - or quantifying
- the strength and interdependent nature of these systems.

It also does not always allow us to test or evaluate whether an ecosystem changes
over time and whether that change is meaningful or significant. Going the extra step
to measure an ecosystem allows us to calculate how strong (or weak) relationships
are among members and assess the overall structure and connectedness of the
entire ecosystem.

When ecosystem leaders or community champions embrace data and move to
measuring their ecosystem, they are able to derive more value than mapping alone.
This is because measurement can more directly guide ecosystem designers and
innovation leaders in identifying which evidence-informed activities and
interventions within the ecosystem are best suited and most effective for
strengthening connections.

We use this method to influence our own models for ecosystem design. It helps us
create data-informed strategies to shape our ecosystem in ways that optimize
effectiveness, adaptability, and ultimately, ecosystem resilience.?? How do we do this?
We turn to design principles and network science to apply measurement rigor to
large-scale ecosystems.

Ecosystem Design & Measurement

Most ecosystem builders, innovators, and large initiative leads are given the task of
turning partnerships and collaborative efforts into vehicles for progress and large
impact. We're doing this systems-level work to transform our efforts into tangible
outcomes, to push for change that can be scaled, and to accomplish something
larger than any one actor or sector is able to do alone. This is essentially ‘systems
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change’ or ‘collective impact’ or ‘strategic command' - all words to describe more or
less the same goal of coordinated actions contributing to a broader systemic impact.

What we suggest is that ecosystem design and strategy is a valid method for
effectively making this happen by building in measurement and methods that
validate all levels of action within a larger network.

In our opinion, the field of systems change at large falls short by not utilizing
methods for assessing the overall effectiveness of solid ecosystem design and
strategy. We have seen a pressing need for large-scale initiatives to move beyond
static mapping of their partnerships and ecosystems and to adopt network analysis
as a more dynamic measurement methodology.® It is one of the linchpins of our
Ecosystem Evaluation Framework because it focuses on how the system as a whole -
the cumulative power of multiple levels of strategies, activities, and interventions —
can move system-wide outcomes. This technique quantifies the complex
interactions and relationships across an ecosystem that can drive impact.

Traditional evaluation methods tend towards more linear approaches, such as
assessing whether an intervention is effective at changing a related outcome closest
to the intervention. Or do these strategies produce the outputs and check-box
activities that were initially implemented?

Meanwhile, ecosystem leaders (and those that may fund this work) expect long-term
systems change at scale. This mismatch between how we evaluate or measure
large-scale initiatives and the cumulative multi-level potential of an ecosystem
means we need to do something different.

We need to design ecosystem-level structures and strategies and effectively measure
this dynamic system to better understand how it leads to long-term change. By
shifting our methods, we can maximize our most actionable insight that allows us to
improve, test, and iterate on our strategies. When we do this well, we can create
more effective and transparent collaboration and coordination across the ecosystem,
which we know enhances the resilience and adaptability of our work.

So, what we are talking about is infusing our cross-sector initiatives with network
analysis as a quantitative technique within our Responsive Ecosystems for Change
evaluation framework. This helps leaders, organizations, and ecosystems move
beyond basic mapping to measuring the structure, relationships, influences, and
potential present within their ecosystem. And once you quantify your ecosystem,
you can then analyze and test whether its structure is associated with the
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change and desired outcomes that define its purpose and intent. This essentially
mMoves an ecosystem map to an ecosystem engine.

Network Analysis for Ecosystem Measurement

Let's review one of the key techniques for measuring an ecosystem. Simply put,
network analysis is a statistical technique used to study the relationships and
interactions of an ecosystem. Here is where we use the words network and
ecosystem interchangeably when we refer to what is being measured. Network
analysis is the measurement method, and an ecosystem is what is being measured.
This method is not novel; it's been used for decades in a variety of applications and
fields. The basic ideas, methods, and purpose do not change when we apply them
within our ecosystem evaluation methods. How we interpret and use the results in
tandem with ecosystem design is where we differentiate the value for leaders and
initiatives.

Quick Primer on Network Analysis

Network analysis helps us understand relationships and interactions within a system,
often represented as a network. A network is made up of nodes (individual entities
such as people, organizations, or institutions) and edges (the connections between
these entities, such as friendships, partnerships, or collaborations). At its core,
network analysis is grounded in graph theory, which is a mathematical approach for
studying how elements are interconnected. Basic network metrics such as degree
centrality (humber of connections per node), closeness centrality (how quickly a node
can reach others), and betweenness centrality (how frequently a node bridges
others) are some of the fundamental measures calculated from these relationships.
There are other network metrics available that tell us even more detailed information
about the ecosystem structure and efficiency. We won't go into detail on how to
conduct a network analysis, but we will highlight its value for our ecosystem
measurement and evaluation purposes.

Importantly, the results of network analyses can be translated into meaningful
information about the overall ecosystem itself and the interconnectedness that
exists between everyone or everything in it. It is one of the stronger tools and
methods for not only measuring an ecosystem, but is foundational to how we then
test the effectiveness and impact of that ecosystem on systems-level outcomes.

Interpreting network analysis results involves understanding metrics relative to your
ecosystem goals. For example, nodes or organizations with high centrality scores
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may represent essential influencers or key points for intervention. Identifying isolated
nodes or disconnected groups can highlight areas needing strategic attention or
support. Analyzing patterns of connectivity helps ecosystem leaders make informed
decisions about resource allocation, collaboration opportunities, and potential
partnerships.

For example, strongly interconnected ecosystems can indicate robust collaboration
but can risk inefficiencies due to redundancy. Sparse networks might allow
innovation through unique connections but risk fragmentation and reduced
collective resilience. Clusters or modules within networks reveal areas of specialized
knowledge or expertise, suggesting opportunities for targeted resource sharing or
partnership initiatives.

The Value of Measuring an Ecosystem

How we use the results of the network analysis matters. Of course, network analysis
tells us a great deal about the structure, strength, and interconnectedness of our
ecosystem. As a stand-alone method, it does its job in quantifying the relationships
within an ecosystem beyond simply mapping it. But there is more.

This is the big idea: We use network analysis for measuring ecosystems, AND we
can use that measurement to predict change in ecosystem-wide outcomes. When
we take the results from our network analysis and incorporate them into our
statistical modeling, we can test the network’s overall influence on system outcomes.
This is a tool and technique every ecosystem leader should have in their toolbox.

We also highly recommend measuring an ecosystem over time and collecting data
on the connections between organizations longitudinally. Why? Because an
ecosystem changes and its structure is not static. Therefore, measuring it over time
allows us to describe how the ecosystem as a whole transforms - naturally or through
interventions. This is an essential component of evaluating ecosystems and
understanding how their structure and composition influence important
system-wide outcomes over time.

By incorporating measurement and analysis into their work, ecosystem leaders and
stakeholders gain actionable insights to optimize ecosystem structure, enhance
collaboration, and strengthen overall impact.
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Quick Note About Network Data

Network analysis relies heavily on quality data about relationships and interactions,
but gathering such data presents challenges, particularly regarding data availability,
granularity, temporal dynamics, and accuracy. We have found that publicly available
information often captures formal relationships, but critical informal connections like
collaborations or influence pathways require more in-depth methods like
stakeholder interviews, surveys, and iterative data collection. This takes time and
effort. Sometimes it's better to start easy with what data is available than to dream
about the best possible data we could collect. There are tradeoffs inherent in this
process, whether it's resources, statistical rigor, or access barriers. We know that
capturing the evolving nature of ecosystems demands consistent, longitudinal data
collection strategies and dynamic management tools. We also know that we need to
make sure that the accuracy of our insights is validated through triangulation (i.e.,
multiple confirmation checks), stakeholder feedback, and transparent analytical
processes. When we understand these data collection nuances, we can better assess
what data is ‘absolutely necessary’, ‘good enough’, or ‘the best possible’. We simply
must keep in mind that better data directly informs stronger decisions. For a deeper
dive into overcoming these data challenges, see our forthcoming white paper
dedicated to ecosystem data methods and strategies.

Putting the Pieces Together: A Concrete Example

Let's describe a concrete example: Say that we are conducting a network analysis on
a regional innovation hub where startups, universities, investors, and government
agencies collaborate to drive technological advancements. Each entity, such as a
startup, research institution, or funding body, is a node, and their partnerships,
knowledge exchanges, or financial investments are the edges connecting them.
Network analysis can help identify which organizations are central to the ecosystem
by calculating metrics like betweenness centrality, which highlights entities that act

as bridges connecting different groups. We can also understand the structure of this
innovation ecosystem and why it might matter.

For example, if a university serves as a hub, collaborating with startups on research
and development while also receiving funding from investors, it may emerge as a
critical facilitator of innovation. Network analysis can also reveal isolated nodes, such
as startups with few connections, that may benefit from targeted support or
integration into the network. By understanding these patterns, policymakers and
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ecosystem managers can design strategies to strengthen collaboration, improve
resource flow, and foster a more inclusive and sustainable innovation ecosystem.

The structure of this network may resemble a decentralized and modular system,
where multiple hubs, such as universities, investors, and government agencies, play
critical roles in connecting startups and facilitating resource flows. Ecosystem
structure matters for outcomes because it allows for resilience; if one hub fails, others
can maintain the network’s functionality, while also fostering specialization and
innovation within clusters. Identifying and strengthening hubs or bridging isolated
nodes can enhance collaboration so that resources and opportunities can be
distributed effectively across the ecosystem, driving technological advancements
and regional economic growth.

Measuring Ecosystems in the Real World

Here are four reasons to use network analysis in ecosystem work and examples of
real-world applications of this method.

Network analysis gives us the concrete means of tracking how information, ideas,
or resources are exchanged and spread among partners.

o From this, we can design more efficient workflows, identify where gaps or
risks exist in the exchange of supplies or actionable information within the
larger system, or propose policy changes or interventions that reduce
barriers to collaboration, coordination, or service delivery across missions,
sectors, or geography. See how Panasonic's Recruit and Career Create
division used this methodology to strengthen their internal network.

Network analysis allows us to measure how densely interconnected (or not) an
ecosystem is.

o From this, we can determine if our ecosystem is optimally structured for
our purpose. A more loosely structured ecosystem might be best for
spreading ideas or resources far and wide or promoting innovation
through novel collaborations. A more densely connected ecosystem may
be better for timely, coordinated responses that must engage many. See
how lLegacy Health used this methodology to analyze nurse staffing

: :
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Network analysis provides specific information on the level of influence and
position of one or more central or influential actors or organizations in the
ecosystem.

o From this, we can utilize these influential players to champion efforts or
direct actions that others follow. We are also able to create strategies or
policies that encourage these influential hubs of organizations to connect
with more distant members of an ecosystem, such as community groups
or start-ups, to increase new opportunities. See _how the Consultative
Group on International Agriculture Research used this methodology to
identify key relationships and stakeholders in resilient food systems and
the Genebank Platform.

Network analysis (combined with ecosystemn mapping) gives us the visual
information and tools to understand the diversity or alignment of people or
organizations based on resources, services, or sectors.”*°

o From this, we can assess the desired reach and inclusivity of an ecosystem
relative to its surrounding environment. We can determine if our
ecosystem is representative of the full range of talents and resources
needed to contribute to or influence a shared outcome. See how the FCC

used this methodology to understand the national broadband ecosystem
relative to health equity indicators.

Summary & Conclusion

If we both map and measure an ecosystem, we can uncover not only the structure of
the network but also the effectiveness and outcomes of its interactions. Mapping
highlights the entities and connections within the ecosystem, revealing critical hubs,
gaps, and potential synergies, while measuring provides quantifiable evidence of
performance, such as the rate of innovation or resource utilization. Together, these
approaches allow stakeholders to identify areas for strategic intervention, monitor
progress over time, and optimize the ecosystem’s ability to support growth and
collaboration.

Network analysis as a methodology is not new, but it is underutilized by ecosystem
leaders and community champions to inform action. Two main reasons for this
include: 1) Difficulty in collecting or identifying meaningful data about the
relationship that exists between individuals or organizations in an ecosystem; and 2)

11
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Limited access to analytic tools or the expertise needed to transform meaningful
data into results, insights, and action.

However, with the right data and expertise, network analysis offers a more rigorous
approach to quantifying system-wide efforts and identifying strategies to improve
inclusive ecosystem strength. For ecosystem builders and community champions, it
also offers a concrete way to evaluate success and future directions across many
different fields and at different scales.?”?®

Shifting the rigor of methods used by ecosystem champions can lead to deeper
insights, improved strategic planning, more effective collaboration, and enhanced
resilience and adaptability of your initiative. Both mapping and measurement have
value, and we encourage ecosystem leaders to take an “And/Both” approach to
adopting these methods. The additive effect offers distinct and complementary
value in understanding and shaping an ecosystem for a greater purpose.

Here's a quick overview of key principles of how to foundationally describe and more
rigorously measure your ecosystem:

Moving Beyond Mapping:

Foundation + Impact Guide for Ecosystems

Elements Mapping Ecosystems Measuring Ecosystems
Composition, Characteristics, Structure, Outcomes, Performance,
Focus .
Linkages, Resources Change

Stakeholder Facilitation,
Method Relationship Signification,
Descriptive Characteristics

Network analysis, dashboards,
metrics, statistical tests

Visualization tools (e.g., KUMU,
Tools Miro, Lucidcharts, Canva),
Resource directories

Data analysis and statistical software
(R igraph package, Gephi, SPSS)

Organizational information,

Dat Resources or functions, Interactions between organizations,
ata Qualitative linkages by function | Quantitative
or type

12
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Timeframes | Static or real-time Cross-sectional or Longitudinal
Primary Understanding, Describing, and | Accountability, Impact, and
Value Coordinating Optimization

In this paper, we argue that equipping ecosystem leaders and community
champions with more rigorous methods, such as network analysis, for measuring
their impact potential is crucial to driving systems change at scale. We advocate for
moving beyond simply mapping an ecosystem to measuring it. This means
adding rigor to your efforts by quantifying an ecosystem’s strengths and challenges,
its structure and functioning, the influencers and the outliers, and the dynamic
interrelationships that exist. These aspects are what matter for ecosystem science.

We also know that ecosystems change over time; it is a complex system that evolves
and morphs both in its composition and structure, as well as the strength of
connections and relationships within it. Framing ecosystems as complex adaptive
systems introduces a more sophisticated way of understanding these evolving
networks and leveraging their coordinated strength to drive impact. Without
measuring the complex and dynamic nature of entire ecosystems, it is difficult to
identify critical nodes, understand information flow, allocate resources efficiently, and
anticipate potential vulnerabilities or opportunities. There are more effective
methodologies that an ecosystem initiative can use to strategically pivot, innovate,
and achieve sustainable impact.

Ultimately, mastering the art of measuring and guiding ecosystem evolution
brings great value to those seeking to understand the impact of their
collaborative ecosystem work. When we do that, we unlock the full potential of
ecosystems to drive systems-level change across various domains, from
entrepreneurship to innovation to community health and beyond.

13
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What's Next?

When it comes to driving systems-level change, anticipating what to do next
requires a paradigm shift. We think that it is crucial to move beyond simply
recognizing the dynamic nature of ecosystems and communities as networks.

The next big idea involves utilizing advanced network analysis tools to not only
observe but actively design and shape the evolution of these networks over time
for greater resilience and impact. By predicting shifts in influence and strategically
guiding the ecosystem's trajectory, leaders and practitioners can target precise
strategies for enhancing collaboration, resilience, and inclusivity. This proactive
approach transforms ecosystem management, enabling the anticipatory design of
systems that are more adaptable and better equipped to achieve long-term,
sustainable outcomes.

Inclusive ecosystems harness the potential and power of the connections we build
with each other to fuel what is possible. We believe we have the tools to make what's
next happen now.

14
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