ITERATING FOR SCALE: ISLAND CONSERVATION
The following case study features published work by Kinship Faculty member, Bernie Tershy, and by the organization he co-founded, Island Conservation. Bernie is also an Adjunct Professor in Ecology and Evolutionary
Biology at the University of California Santa Cruz, where he co-directs the Conservation Action Lab. Bernie also
serves as a consultant to the Mulago Foundation’s Henry Arnhold Fellows Program which finds great people
with proven conservation solutions and helps them take those solutions to scale.
“Scale” is the focus of Bernie and of the Mulago Foundation, which created the Design Iteration model which
is summarized below and utilized during Kinship Conservation Fellows summer training sessions. Kinship is
grateful to have this tool which has been instrumental in the classroom and in the field.

THE DESIGN ITERATION MODEL

The MISSION makes absolutely clear what will be
accomplished, serves as a useful definition of success
and failure, and is precise about the target population/
resource and the big outcome. It is both specific and
generic and helps you see what to keep and what to
strip away. In other words, the mission is the starting
point and cornerstone of design for impact

“Scale” is the distant dream of an idea reaching its
full potential, of making a big dent in a big problem,
such as climate change or the permanent extinction of
endangered bird species. The Mulago Foundation works
with conservation practitioners to help them achieve
scale by:

The THEORY lays out the fundamental mechanism
of change. Because it is a hypothesis, conservation
practitioners must prove it, by:

1. Designing and refining a Scalable Solution, and
2. Finding the right strategy for the Journey to Scale.

1. Building a model to test it.
2. Testing assumptions.
3. Refining the model and testing its impact.
4. Testing impact again when others try to replicate
the model.

That journey includes precise research to develop and
arrive at a scalable model, then replication to prove
scalability, and finally scaling—likely through replication
by others—to achieve exponential growth of impact.
Mulago’s research shows that scalable solutions usually
have five parts:

IDEAS THAT HAVE SCALABLE POTENTIAL
CAN ALMOST ALWAYS BE EXPRESSED
AS A CRISP, SHORT PHRASE

a BIG IDEA that drives everything.
a MISSION that focuses the idea.
a THEORY that connects the idea to the mission.
a MODEL that turns the theory into a replicable process.
a STRATEGY that identifies who will do it and who will
pay for it at scale.

Experimentation works better than overelaborate
planning, customer/user feedback over intuition,
and iterative design over traditional “design the
whole thing up front.” Things are being tried in short,
repeated cycles of testing, evaluating, and re-designing.
The first step is to develop a minimum viable product:
some version of the product, thing, service, or driver

The BIG IDEA is the basic concept, the core innovation
that drives the conservation work and that will create
impact at scale. While there is a lot of underlying
complexity, ideas that have scalable potential can
almost always be expressed as a crisp short phrase,
such as “prevent extinctions on islands.” It is almost as
if brevity enhances scalability.

This case study explores Iterating for Scale, one of six pillars that comprise the Kinship approach
to conservation. To learn more and read other case studies, please visit KinshipFellows.org.
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activity that is good enough to start testing. Users must
be right in the middle of the testing and iterating, with
everything in the theory being open to question and
experimentation.

“Doer-and-Payer-at-Scale.” In other words, who is going
to replicate the model—“do it”—at big scale and who
is going to pay for it.
A STRATEGY for scaling is then required. In most cases,
going to scale means that a solution must escape the
orbit of the originating organization; only rarely will
the original innovator be the most promising answer.
For a solution to achieve its potential, there will come
a time when replications happen without any direct
involvement of the organization that first had and then
implemented the big idea. There are only four potential
Doers at scale:

Such continuous experimentation will help refine the
MODEL—the systematic set of activities that can be
replicated again and again and will drive the change
that must happen. Moreover, to achieve impact, the
model must be scalable, requiring that it is:
1. Big enough—will it have significant impact? And
more importantly, how will the impact be measured?
2. Simple enough—can it be copied and broadly 		
adaptable to a wide range of cultures and settings?
3. Cheap enough—is it cost effective enough for people
to implement in the places where it is most needed?

• You: developing a big enough organization

		 to replicate at scale (note that this is rarely
		 the answer).
Businesses: lots of firms replicating the original
		 for-profit solution.
NGOs: lots of organizations delivering the
		 non-profit solution.
Governments: ministries and agencies delivering
		 the solution as part of their services.

•
•
•

It is critical to realize that none of the “enough”
questions can be answered without knowing who
will someday do the heavy lifting at problem-solving
scale. Thus in order to get to a useful context for
“enough,” conservationists first have to identify their

Scale is the focus of the Mulago Foundation which created the Design Iteration model; the first step is to turn the big idea into a systematic
and replicable model that can go big. (Source: Mulago Foundation)
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As for Payers, there are again only four:

active role on behalf of the doers. For for-profits, this
means that customers are paying for the product,
and that the company is profitable enough to get
commercial investment flowing.

•
•
•
•

Customers: when the big idea is a for-profit
		 solution.
Private Philanthropy: where some finite subsidy
		 is required.
Government: budget allocation of either tax
		 revenues or Big Aid.
Big Aid: multilateral and bilateral funding directly
		 to NGOs.

3. Tech extends reach, lowers transaction costs,
creates new distribution channels, and drives new
efficiencies.
4. Policy changes can create new demand for the
service or product, lowering barriers blocking the way,
or opening new doors. The original innovator may well
have a bigger—and more necessary—role to play as the
model grows and becomes more influential.

During the replication, iteration and scaling phases, an
idea may go through a sequence of overlapping payers.
Philanthropy often gets not-for-profit ideas started
with a transition to Big Aid down the line—but it is
almost always the case that one Payer will eventually
do the heavy lifting. Although investors can get businesses going, customers must eventually provide the
revenue. It is also important to note that governments
in poor countries often have only two sources of
revenue: taxes and Big Aid. Such governments rarely
raise much in the way of taxes, so Big Aid funds some of
their programs and services, often through NGOs.

5. The Model can evolve to become that much more
scalable. Most dramatic are changes that expand the
scope of “where-it-would-work” and make it more
generalizable, adaptable, and simpler. Task-shifting
(like training trainers) and finding more efficient
distribution channels can dramatically improve efficiency—while assuring impact remains meaningful.
6. Collective action creates synergies. Organizations
create coalitions working toward a shared solution.
They start or join movements. They create platforms
to make information-sharing, collaboration, and
high-quality replication easier.

The “Big Shift” from Replication to Scale
The move from replication to scale stage means a
dramatic steepening of the impact curve over time,
going from linear to exponential growth in a way that
might solve a problem. This “Big Shift” tends to have
six elements:

Although the overarching scaling strategy is focused
on the BIG IDEA solution, the organization is equally
important. Each stage requires a different organizational structure, with different people. During research
and development, the innovator is in a lab with a bunch
of creative generalists. In replication, what is needed
is a factory full of operations experts. In full-on scale
mode, the organization is more like a university, with
teachers and salespeople who can spread the solution.
Moreover, each stage needs different kinds of money.
For non-profits, research and development is mostly
philanthropy, replication begins to access some Big Aid,
and scale achieves government funding. With for-profits, both research and development and replication
usually require cheap money (such as impact investors),
but scaling can only happen at market rates of return.

1. First, the Doer at scale increasingly takes on the
implementation burden. This means that others are
progressively taking on the replication of the original
model. For NGOs, this usually involves shifting from
implementation into recruiting and training others.
For for-profits, this means that competitors emerge to
copy the idea. In either case, the most difficult challenge—and one of the critical parameters of success—
is figuring out how to ensure that other doers achieve
similar impact to the original doer.
2. Secondly, the Payer at scale increasingly takes
on the financial burden. For non-profit solutions this
usually mean a shift away from philanthropy to
government/Big Aid, and NGOs must often take an
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Bernie Tershy in the field for Island Conservation. (Source: Island Conservation)

ISLAND CONSERVATION—
FROM MODEL TO REPLICATION AND
SCALE IN CONSERVATION

For example, one of the first and a globally important
intervention by Island Conservation took place on
Palmyra Atoll, which has one of the best remaining
examples of a tropical coastal strand forest in the
Pacific and provides essential migratory habitat for
maintaining global shorebird populations. Many
threatened, endangered, and depleted species thrive
at Palmyra Atoll, including sea turtles, pearl oysters,
giant clams, reef sharks, coconut crabs, a large diversity
of fish (at least 418 species), and marine mammals.
However, nonnative black rats (believed to have been
introduced by the military when it occupied the atoll
as a base starting in 1939) severely affected seabirds,
native crabs, and plant populations. Rats predated on
native tree- and burrow-nesting seabirds and contributed to reducing native canopy species cover. Palmyra,
and other island ecosystem examples, helped focus
Island Conservation’s big idea into its MISSION: “to
prevent extinctions by removing invasive species
from islands”.

The growth of Island Conservation, co-founded by
Kinship Faculty member Bernie Tershy, has demonstrated many of the components of the Design Iteration
model. Island Conservation began as an idea shared
by Bernie and Don Croll after witnessing the impacts of
invasive species on islands in Mexico while conducting
their seabird research. Bernie and Don developed a
network of conservationists in 1994 that became an
international non-profit organization in 1997. Today,
Island Conservation is on the front lines of preventing
extinctions and working to expand the boundaries of
island conservation efforts worldwide.
Island Conservation’s BIG IDEA was based on the fact
that islands are at the epicenter of the extinction crisis.
That is because islands represent both a unique conservation need and opportunity. According to a 2019
research paper (Holmes ND, Spatz DR, Oppel S, Tershy
B, Croll DA, Keitt B, et al. 2019), there are ~465,000
islands in the world, and though they comprise just 5.3
percent of the Earth’s terrestrial area, they have hosted
75 percent of known bird, mammal, amphibian and
reptile extinctions since 1500, and currently support
36 percent of species in these groups that are classified
as Critically Endangered on the IUCN Red List. Invasive
species have been a major driver of recent extinctions
and remain a serious threat. Therefore, eradicating
these species became the central mission—the “big
idea”—of Island Conservation.

Island Conservation then worked iteratively to develop
a THEORY that connected the idea to the mission.
This required extensive trial and error. The first U.S.based program for Island Conservation took place on
California’s Anacapa Island, where nonnative black
rats, first reported in the early 1900s, threatened
critical breeding habitat of the Ashy storm-petrels and
Cassin’s auklets. Rats were also eating approximately
70 percent of the eggs of the once common Scripps’s
murrelet, a state-listed threatened species, and were
preying upon native deer mice, reptiles, insects, intertidal invertebrates, and plants. Island Conservation and
partners spent four years researching and designing a
program that adopted technology and techniques that
4

Removing invasive rats from Palmyra Atoll has led to a 5,000% increase in native trees, an abundance of crabs, and an increase in seabirds.
(Photo: Atlas Obscura/New York Times)

had been used successfully elsewhere, notably in New
Zealand. In 2001 and 2002, rats were removed using
an aerial application of rodenticide bait. Ten years
after removing nonnative rats from Anacapa Island,
the ecosystem—including rare seabirds—was showing
profound results of recovery. Ashy storm-petrels were
nesting on the island for the first time ever recorded
and Cassin’s auklets had expanded their territories
in the absence of rats as predators. Significantly, the
number of Scripps’s murrelet nests has quadrupled
with a 50 percent increase of eggs hatched.

Since the beginning, Island Conservation’s basic
MODEL has been revised, improved, and iterated many
times across the world. Using the earlier example of
Palmyra Atoll, in 2011 Island Conservation and partners
removed invasive rats from the Palmyra Atoll and have
since documented a 5,000% increase in native trees,
an abundance of crabs, and an increase in seabirds.
Island Conservation and other organizations realized
the need to take this effective conservation strategy
to scale and launched a first-of-its-kind international
conservation research tool, the Threatened Island
Biodiversity Database. “The opportunities to prevent
extinctions are now laid out right in front of us. This
knowledge base of threatened island biodiversity can
really empower more efficient and better-informed

Important to testing and proving the theory is learning
from failures as well. A study (Samaniego et al 2021) of
factors leading to successful island rodent eradications
concluded that the success rate in the tropics has been
lower than in temperate regions. Environmental factors
unique to the tropics (e.g., land crabs which consume
the bait and year-round rodent breeding) have been
associated with eradication failure. Operational or
human factors have also been involved. Best practices
have been established globally for rodent eradication,
but key learnings from where the solution failed also
point to design improvements: more attention paid
to interferences with bait including land crabs, cliffs,
mangroves, accuracy of grids, removal of alternate food
sources, and post-baiting monitoring; the importance
of organizational and staff management; experience
with the methods, the specific island, and country
regulations are essential; need adequate budgets with
an appropriate contingency to respond to unexpected
challenges; strategies to deal with environmental
legislation; how to address practitioners reporting
successes rather than failures; and postoperation
reviews need to be conducted and publicly available.

The Threatened Biodiversity database is the most comprehensive
global review of IUCN Threatened Species breeding on islands and
at risk from invasive vertebrates. The goal is to help guide where
conservation intervention can prevent island extinctions. To date,
the TIB database includes almost 2,000 islands for 1,300 threatened
species, collated from 1,800 scientific literature sources and the
contribution of more than 500 experts. (Source: Island Conservation)
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conservation planning efforts, which is exactly what
our planet needs right now,” Dr. Dena Spatz of Island
Conservation commented at the time of launch. Since
1994, Island Conservation and partners have successfully restored 65 islands, benefiting 1,218 populations
of 504 species and subspecies.

Islands. Government institutions and local NGOs in
the Galapagos have a strong conservation ethic and
impressive biosecurity programs, which makes them
world leaders in island invasive alien species eradications. Island Conservation has worked closely with the
Galapagos National Park Directorate and other organizations to design, implement, and secure funding
for these eradications, and has strong ties to the local
island communities which is essential to successfully
conducting these removal projects.

Once the basic invasive species eradication model
had been proven, refined, and replicated, Island
Conservation developed a STRATEGY to identify who
would implement (“do it”) and who would pay for it at
scale. While the NGO itself played a major role in the
research and development of the original model, Island
Conservation has increasingly worked with partners for
replication and scaling. Partners usually now comprise
government agencies. On Anacapa Island, for example,
this included the Channel Islands National Park and the
United States Fish and Wildlife Service. Such agencies
are often also the “payers” of the eradication programs,
joined by private and public sector funds, such as
compensation funds for environmental damage.

While most of Island Conservation’s initiatives have
focused on eradicating rodents from uninhabited
islands, more recently Kinship Fellow Carolina Torres
is leading the attempt to eradicate rodents from
Floreana, an island in the Galapagos archipelago with
a human population. Floreana Island is the sixth-largest
island in the Galapagos, and its small but prominent
human population (around 140 people) live within
the Galapagos National Park. Sadly, past human
intervention has caused the loss of some of the island’s
endemic species over the years—notably, the nowextinct Floreana giant tortoise and the Endangered
Floreana mockingbird, which is one of 13 species that
have been extirpated from the island. On inhabited

Partnerships have become one of the key success
factors in the conservation of one of the most
important island habitats in the world, the Galapagos

Carolina Torres has participated in educational camps that focus on environmental education for the kids of Floreana Island, in support of
the Floreana Ecological Restoration Project. (Source: Island Conservation)
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islands and other islands utilized by communities,
invasive species such as rats can jeopardize food
sources, food storage, and natural heritage. The goal
of the Floreana project is to restore the island’s habitat
by removing invasive rats and feral cats, which will in
return support the social and economic development
goals of the Floreana community to be a world-class
nature-based tourism destination.

in collaboration with Re:wild, Scripps Institution of
Oceanography at UCSD, and the governments of
Panama and Palau, launched the 2030 Island-Ocean
Connection Challenge. The challenge calls on NGOs,
governments, philanthropists and foundations to
support the goal of restoring at least 40 globally
significant island ecosystems from ridge-to-reef by
2030. “The Island-Ocean Connection Challenge is
a direct response to the triple threats of the climate
change, ocean health, and extinction crises—all of
which disproportionately impact island ecosystems
and island people,” according to Penny Becker at
Island Conservation.

In recent years, Island Conservation has made extraordinary and innovative breakthroughs in its model and
replication to scale of species eradication and island
conservation. In January 2019, Island Conservation
staff, rangers, and pilots from Envicto Technologies
Ltd. used groundbreaking drone technology to
disperse bait via GPS-guided technology in key rodent
habitats with the goal to eliminate the black rat and
the Norwegian rat from Seymour Norte and Mosquera
in the Galapagos Islands. After the initial phase,
more bait was placed along the coastline to prevent
rodent re-invasion. In 2021, Island Conservation and
partners declared Galapagos’ Seymour Norte Island
and Mosquera islet free of invasive rodents. The native
plants and animals will now be able to thrive, including
Galapagos land iguanas, blue-footed boobies, frigatebirds, the swallowed-tailed gulls (the only nocturnal
gull on the planet), and the lava gull, one of the rarest
species of gulls in the world.

Island Conservation and New Zealand’s Environment and
Conservation Technologies Ltd piloted a drone program to eradicate
rats from Seymour Norte and Mosquera in the Galapagos Islands.
52% coverage of North Seymour Island was possible using this
equipment, making it the world’s first use of drones to remove
invasive vertebrates. (Source: Island Conservation)

Also in 2021, Island Conservation completed the
world’s first ever remote island restoration project on
Wallis Islets by training and coaching local community
members from afar (due to the global pandemic) on
the operation. In April 2022, Island Conservation,

To assess if their efforts are working, Island Conservation
monitors, measures and maps targeted species
and their habitats before and after the intervention.

Above left: Scripp’s murrelet is a small black and white seabird found on Anacapa Island. Since the 2001–2 eradication of the island’s
exotic black rats, the number of Scripp’s murrelet nests have quadrupled and hatching success has increased. (Source: Island Conservation);
Above right: The Floreana mockingbird was the first mockingbird species described by Charles Darwin during the voyage of the Beagle in
1835. This Endangered bird has been extirpated from its namesake island due to predation by invasive species.
(Photo: Galapagos Conservation Trust)
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Scientifically documenting the response of island
The BIG IDEA, as designed by Island Conservation and
species and ecosystems also enables partners to
now implemented by many others, has been proven
adjust and improve strategies and tools. Complete
to be successful. Bolam et al (2021) concluded that
island recovery after the removal of invasive species
“conservation action prevented 21–32 bird and 7–16
can take decades. Island Conservation also uses
mammal extinctions since 1993, and 9–18 bird and
short-term measures (1–5 years post removal) that are
two to seven mammal extinctions since 2010. Many
indicative of longer-term change, such as standardized
remain highly threatened and may still become extinct.
methods ranging from using satellite imagery to map
Considering that 10 bird and five mammal species did
vegetation change to expert identification of bird nests. go extinct (or are strongly suspected to) since 1993,
Where possible, Island Conservation also compares
extinction rates would have been 2.9–4.2 times greater
restoration efforts to control islands where no invasive
without conservation action.” Island Conservation
vertebrates are being removed, or where they have
has thus proven its scaling model; restoring islands by
never been present, to provide a yardstick for recovery
eradicating invasive mammals has been successful
expectations.
many times and in many places.

Featured
Bernie Tershy is an Adjunct Professor in Ecology and Evolutionary Biology at the
University of California Santa Cruz, where he co-directs the Coastal Conservation
Action Lab. He is co-founder of Island Conservation, which has created over 900,000
hectares of new marine and island protected areas and protected over 250 seabird
colonies and 250 insular endemics from extinction. Bernie is also co-founder
and board chair of Conservation Metrics and co-founder of Freshwater Life. Bernie
is a member of the IUCN’s Invasive Species Specialist Group and Commission on
Ecosystem Management. In addition to serving on the Kinship Conservation Fellows faculty, Bernie serves as
a consultant to the Mulago Foundation’s Henry Arnhold Fellows Program and is on the boards of OneReef and
the Tony Hawk Foundation. He earned his B.S. in Biology from UC-Santa Cruz, an M.S. in Marine Sciences from
San Jose State University, and a Ph.D. in neurobiology and behavior from Cornell University.
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