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INTRODUCTION

An innovation challenge awards a prize to a problem-solver
who achieves a pre-specified goal. Historically, innovation

challenges have spurred vital technological
breakthroughs. Prizes in the 19th and 20th
centuries were awarded for innovations
like the first non-stop flight from ( {
New York to Paris, calculating

longitude at sea, canned food,
margarine, and the first
gasoline-powered automobile.
Modern innovation contests

Despite hundreds of
recent challenges, we
have limited information
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measure nutrient loads in water to help address the serious
environmental problem of nutrient pollution. As another
example, AgResults is a $118 million, multi-donor, multi-

lateral initiative that uses results-based economic
incentives to spark private sector investment in
agricultural innovation globally.

Despite hundreds of recent challenges,
we have limited information about their
impact, as only a fraction of innovation

challenges have been systematically

have proven effective in about their impact, evaluated. Challenge managers may

generating solutions to difficult . as Only.a fmctzon Of -O ften conclude the award ofa prlz.e '

problems by engaging diverse innovation challeﬂge S '1tse1f proofthat the challenge acmeved
have been systematica l ly its goal. However, we do not know if the

participants and communities,
leading to other innovation-
related impacts.! Governments
and philanthropists increasingly offer
prizes to spur innovations to solve a range
of social problems (see box). The number,
variety, and value of prizes have increased significantly
inthelast 15 years:! The U.S. Federal Government

alone offered over 730 prizes between 2010 and 2016.

il The Federal Challenges and Prizes Toolkit (challenge.
gov/toolkit) presents several interesting case studies of
innovation challenges spanning topics such as analytics,
software, and entrepreneurship, with outcomes including
analytical methods, technology solutions, and business
models to take technology to market.” For example, the
U.S. Environmental Protection Agency ran a challenge

to develop and market reliable, affordable sensors that

USE OF INNOVATION CHALLENGES
0 Innovation prizes worth $1-2 billion awarded

Over 200 prizes of $100,000 or more awarded
since 1970

evaluated

observed solutions to problems targeted
) ) by innovation challenges resulted because
of'the challenges or if they would have been
developed over a similar period of time without
the challenges. Neither do we know if innovation
challenges are a cost-effective way to produce their
solutions, relative to standard government contracting and
grants, which pay entities to undertake specified activities
without tying compensation to results. This brief proposes
an approach to learning from innovation challenges run by
the government, public sector, and non-profit institutions.
We present an evaluation framework for sponsors and
managers to use to improve the design and implementation
of future innovation challenges, by learning from existing
challenges what works and what does not work.

Significant growth in number of prizes offered
since 2000

e Prizes historically focused on aviation and space,
science and engineering, climate and environment

Source: McKinsey 2009
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HOW DO INNOVATION
CHALLENGES WORK?

Organizations seeking social or scientific progress—
primarily foundations and government agencies—launch
challenges to motivate effort and investment toward a
pre-specified goal or a solution of a concrete and difficult
social or scientific problem. Organizations typically use
innovation challenges when a well-defined and effective
solution does not already exist. Outcomes can range from
developing ideas, technologies, products and services,

to engaging people, organizations, and communities.

A well-governed innovation contest specifies clear
requirements for winning the prize and a robust process
of verifying that a solver has met the requirements. Once
verification is complete, the winning solver receives

the prize (or multiple solvers each receive a prize) as
described in the prize mechanism for the challenge.

There are several types of innovation challenges,

each with a different prize mechanism. Single prize
contests and patent buyouts are winner-take-all prize
mechanisms. A single-prize contest awards one

final prize to the first or best winner; organizations
often use this design to find a technological solution.
Single-prize awards put potential solvers in intense
competition to reach the goal. Solvers best suited for
this have the capacity to solve the problem and ability to
weather the financial implications if they do not win the
prize. Such challenges may imply that the winner has a
monopoly over the solution. Patent buyouts, in which
the government can purchase the winning patent at its
estimated private value, can address the monopoly price
distortions caused by patents.

As an alternative to single-prize contests, prize sponsors
may use prize structures that allow for multiple awards.
Prize sponsors may award milestone prizes along

the way to the final prize to reduce potential solvers’
investment risk. Proportional prizes award money
proportional to the relative success of the various
solvers. Potential solvers under this approach may face
less competition and reduced investment risk—as all
successful solvers earn some prize—without eliminating
incentives to “win” since more successful solvers earn
larger prizes. This approach works best when sponsors
can measure success in allocable units, such as the value
of production or the value of sales for individual solvers
when all increments to volume contribute to the goal.
Prize sponsors can also award a per-unit prize or prize
per unit of success achieved which significantly reduces
competition among solvers and increases the chances
that any potential solver wins a prize. Such a prize may
eliminate competition among solvers if sponsors base

the award on solvers improving their own performance
by a certain unit or percentage. An advance market
commitment guarantees solvers a market at a given
price for all units of the desired product they deliver. This
approach is best suited to spur creation of products for
which sponsors know the desirable characteristics, but
no current market exists for sellers.

Finally, it is also possible for a challenge to run without
a cash prize if prize sponsors make other non-monetary
benefits available to solvers.

Innovation challenges are often considered “pull”
mechanisms that create solutions to tough social
problems. This approach has several advantages over
more traditional “push” mechanisms that pay based

on effort rather than outcomes. The pull incentive

in innovation challenges removes a sponsor’s risk

of contracting with a sole innovator who may not
succeed—yet will use up the sponsor’s resources in

the attempt. Also, without relinquishing resources up
front the sponsor can engage more than one innovator
at atime, increasing the chances of success. For this
reason, innovation challenges are less useful if the pool
of potential solvers is small. Another advantage is that
potential solvers may exert effort for reputational, social,
or political reasons above the level that maximizes
their expected monetary gains from participation. This
further increases the chances of a solution and could
have the additional benefit of incentivizing innovations
besides those directly required to receive the prize.
Finally, regardless of the prize outcome, sponsors can
learn from solvers’ efforts and approaches—including
reasons they did not succeed—to inform future efforts to
address the problem.

Although these potential advantages of innovation
challenges are clear, only an evaluation can determine

if a particular challenge had its intended impact, the
magnitude of that impact, and whether the innovation
challenge was more appropriate and cost-effective

than other common approaches such as activity-based
contracts, research grants, and the granting of patents. An
evaluation can also advance understanding of the optimal
contest design and implementation for new challenges.
While an independent evaluation is often desirable,
particularly for large-value innovation challenges,
building into challenge governance in a learning
framework can also yield benefits.

The next section presents an evaluation framework for
innovation challenges that delivers learning benefits, one
that can be readily adopted by challenge administrators
and sponsors to meet their learning needs.
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A FRAMEWORK FOR EVALUATING
INNOVATION CHALLENGES

An evaluation enhances the value of an innovation
challenge to its sponsor and to society as a whole if
carefully framed and executed. The most appropriate
evaluation frameworks include key questions that the
study will answer, the approach to answering those
questions (including the evaluation’s design and data

sources), and an end-of-the-line synthesis that takes into

account answers to all evaluation questions to generate
lessons learned. The framework presented in this brief
groups research questions into four key learning topics:
performance, cost, design and implementation, and
social impact (if applicable to the specific challenge). We
describe these learning topics at an overview level and
then present, within each topic, more detailed questions
and evaluation approaches to answering them.

CHALLENGE PERFORMANCE

Challenge performance refers to the results spurred

by the incentive mechanisms, which includes both the
direct results as specified by the prize requirements and
any unintended results (positive or negative) above and
beyond those requirements.The evaluation can answer
the following questions in this topic area:

¢ Didthe innovation challenge achieve the intended
outcome for which the prize was awarded?

¢ What unintended outcomes did the challenge
achieve beyond the outcome for which the prize was
awarded?

A further learning topic is the assessment of who
participates in the challenge as solvers and who does not.

CHALLENGE COST

This topic comprises assessment of the innovation
challenge’s costs, including awarded prizes; the costs of
challenge governance; and, ideally, solver expenditures
not offset by the prize award (to arrive at the full social
cost of the undertaking). You can assess challenge

cost against the challenge’s performance and its social
impacts (if any) to measure the cost-effectiveness of the
initiative in achieving the solutions. Specifically, you can
answer the following question:

e Was the innovation challenge cost-effective?

CHALLENGE DESIGN AND IMPLEMENTATION
Under this topic, the evaluation assesses the
appropriateness of the prize mechanism design and the
quality of implementation. Specifically, you can answer
one or all of the following questions: Was the innovation
challenge implemented well?

*  Was the prize mechanism well suited to its context
and goals?

¢ Wasthe innovation challenge implemented well?

¢ What are the key conditions that led to the success
or failure of the innovation challenge in achieving its
outcome?

¢ What are the lessons learned in the design and
implementation of the innovation challenge?
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CHALLENGE IMPACT

Under this topic, the evaluation assesses the ultimate
intended social impact of the challenge, which may go
beyond developing the particular solution sought by

the challenge, such as to address a particular health

or environmental problem. This is only applicable for
challenges that spur solutions that beneficiaries can
adopt and benefit from in the short or medium term. The
question that the evaluation answers is:

¢ Whatis the social impact of the innovation
challenge?

Types of evaluations that might be used to address the
various topic areas are discussed in the next section.

LEARNING TOPICS AND EVALUATION
APPROACHES

Challenge sponsors and administrators can incorporate
learning objectives and activities into any challenge—
whether as part of management or a formal evaluation.
Below, we discuss in more depth how you can learn about
each topic using different methods. In a table at
the end of the brief, we give possible detailed
learning questions under each of the four ( (
topics, along with metrics, approaches,

and data sources to illustrate how you
can assess challenge performance,
cost, design and implementation, and

Challenge sponsors
and administrators
can easily incorporate

evaluation approaches establish a valid counterfactual for
what outcomes would have been without the challenge,
soyou can identify the challenge’s contributory impact. In
general, due to their large sample requirement, quantitative
impact evaluation approaches—randomized controlled
trials and quasi-experimental approaches—are appropriate
only if you expect the innovation challenge will lead to a
social impact that affects a large number of beneficiaries.
However, an impact evaluation may not be always be
feasible because of resource constraints. When conducted,
impact evaluations can be supplemented with qualitative
data collection, such as interviews and document review,

to help understand how and why the challenge had the
observed outcomes.

Performance evaluation approaches such as before-
and-after designs, snapshot designs, and case studies can
generally be used to assess innovation challenges. You
can use before-and-after designs to compare outcomes of
solvers before and after the challenge using administrative
or primary data. In snapshot designs, you look at solvers
at one point in time during or after the innovation to
assess how solvers view the quality of challenge
implementation and the effects of participation.
You can use case studies for a comprehensive
portrait of the innovation challenge or
participating solver groups. This is
useful for close examination of the
challenge or solvers as a whole to
learn about contextual factors, solver

mpact. learning objectives perceptions and decision making,
Depending on the purpose and and activities into any and outcomes associated with the
scope of any particular innovation challenge. See table at challenge. The resource list at the
challenge, you may seek to answer the end of the brief for end of'the brief contains resources on

only one or two key questions or

pursue a more comprehensive research
agenda. For each question, you need

to determine the appropriate approaches,
metrics, and data sources. Similarly, evaluation

approaches that can answer the questions under these

four topics vary depending on the nature and approaches
of the innovation challenge (e.g., if achieving social impact
is aprimary goal), the number of solvers expected by the
sponsor, and the expected outcomes. You can answer most
questions on challenge performance, cost, and design and
implementation by either comparing metrics before and
after the challenge or through a post-challenge assessment.
Questions on challenge impact can reliably be answered
only by using a more rigorous impact evaluation approach.

You can use formal impact or performance evaluation
approaches (see box for definitions ). Rigorous impact

examples ) ) formal evaluation approaches.
G

enerally, to evaluate innovation
challenges, sponsors and managers need
information beyond what they need to know

to award the prize. To best assure such information is
obtained, administrators or evaluators should identify
their learning questions, approach, and data sources before
announcing the challenge. Challenge managers can then
collect needed information through mandatory participant
surveys if these are easy to understand and respond to. You
can collect additional primary data from challenge sponsors,
administrators and solvers using optional online surveys
and in-person or phone interviews. Valuable secondary data
includes reports from solver organizations and posts from
social media relating to the challenge. The table at the end
of'this brief suggests data sources to answer each type of
evaluation question.
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The next four sections present details on the specific evaluation approaches, including ideal data sources, for answering
questions on the four topics.

Example evaluation approaches for innovation challenges

IMPACT PERFORMANCE
EVALUATIONS EVALUATIONS

RANDOMIZED QUASI-EXPERIMENTAL BEFORE-AND-AFTER SNAPSHOT CASE
CONTROLLED TRIALS DESIGNS DESIGNS DESIGN STUDIES

Here are approaches that you can use to answer questions under each of the topics introduced above.
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CHALLENGE PERFORMANCE

Challenge performance is central to the learning agenda of any innovation challenge that aims to incentivize
development of a technology, product, or other solution. Challenge performance refers to the results spurred
by the incentive mechanisms, which includes both the direct results as specified by the prize requirements
and any unintended results (positive or negative) above and beyond those requirements. To assess
performance, you can assess participation in the competition and its direct outcomes.
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Participation. Learning about the types of solvers who participate in a challenge is useful when challenge
performance particularly depends on the characteristics of the solvers, the solver group is very diverse, or there are
questions around what influenced challenge participation (e.g., the solution requires high levels of technical expertise,
the challenge targets a problem with little public awareness). However, while exploring solvers’ participation in the
competition can help contextualize direct outcomes of the challenge, it does not necessarily tell much about the
challenge outcomes themselves.

You can assess key factors that affect challenge participation, including the number and type of
p, solvers, their motivation to participate, and the role challenge governance plays in their participation.
You can collect data on these aspects and document characteristics of solvers and changes in these
characteristics over time, as part of solver applications and challenge monitoring. This can also be part of a
performance evaluation. For example, applications to enter the challenge contain data on the characteristics
of each solver team that you can use to understand types of solvers and characteristics of teams in relation

to different levels of participation and success in the competition. During or after the challenge, you can also
interview solvers to learn about their motivations to participate in the competition and constraints they
faced. You can use thematic analysis (an analytic technique to identify themes that emerge in text data) of
interview data, for example, to understand which factors influenced solvers’ decisions to pursue the challenge,
such as market interest, community engagement, reputational capital, or public perception of the challenge or
social problem.

APPROACHES
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Direct outcomes. For all challenges, answers to basic questions about the features of the winning entry and the time needed
to develop it are very instructive.

APPROACHES

You can assess types and novelty of solutions the challenge leads to, including those developed by

organizations that did not win the prize, using reporting or monitoring data collected as part of the challenge

governance or a performance evaluation. Solutions may go above and beyond what the contest required or
lead to spillover effects that are a direct result of the contest such as higher awareness of an issue. If no solver wins
the prize, the evaluation can still assess progress toward concrete solutions and key impediments to finding them.

You can address questions about challenge outcomes using a before-and-after assessment, in which you gather
data on the state of innovation among the pool of solvers that apply before the challenge begins, and the state of
innovation after the challenge is completed. Not all of the change can automatically be attributed to the existence
of'the challenge, however. You can get close to gauging the challenge’s impact using comparative case studies,

if problems exist similar to the one the innovation challenge aims to solve, which are not being tackled through
innovation challenges. For example, in a challenge to spur development of a vaccine for a disease, you could
examine a similar disease for which a vaccine has not been developed and for which no challenge is offered. This
assessment can compare progress toward vaccine development between the disease targeted by the challenge and
similar diseases not targeted by a prize over the same time period. The difference can be interpreted as the impact
of running the challenge in one case and not the other. Alternatively, the case studies can compare the performance
of solvers that do not participate in the challenge against those that do—if the pool of potential solvers is large, and
not all of them enter the challenge competition. You can collect these data directly from similar capable entities
through interviews and from publically available sources. Quantitative evaluation of large numbers of solvers
may also be feasible, although in practice, quantitative evaluation of innovation challenges has only been done
retrospectively.

Other applications of interviews and surveys include learning about progress made and constraints faced by
unsuccessful solvers, and for the winner, learning about its plans for applying and potentially commercializing
the solution post-challenge. To assess the level of innovation spurred by the challenge, solvers and subject matter
experts can also characterize or rate the level of novelty of the developed solutions in interviews and surveys.
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CHALLENGE COST

Animportant question is whether a challenge is a cost-effective way to find the solution sought,
given available resources, compared to other approaches such as traditional contracting that uses
provider “push” strategies rather than market “pull” mechanisms. This analysis can be particularly
instructive when challenge costs are high or other mechanisms to source the solution exist, and the
relative cost-effectiveness of a challenge-based approach is not obvious.

APPROACHES

Cost-effectiveness analysis gives the ratio of the total cost required
to achieve a given outcome. In the current application, the most
central cost-effectiveness indicator is the cost of achieving the
challenge’s solution. Comparing this cost with the corresponding
costs of a non-challenge approach reveals the relative cost-
effectiveness of the challenge.? The adjacent green box describes You can use Teadﬂy
Fhe methodology psed for calculating these and related measures available cha llenge
in the cost-effectiveness realm.

et et ottt . management data,

o determine a challenge’s cost-effectiveness, you must measure . .
the challenge’s total cost—including the cost of its governance, b OWLLZCMZCle accounting
the cost of verifying whether the solver achieved the solution, V@COVCZS, to answer
and the prize money awarded.* A good guide to determine cost sz'mple COSt-Gﬁ@CtiU@?’LeSS
elements to include in the total is to think of all expenses you que StioNns

will incur to replicate this challenge. You do not need to include

any cost incurred by participants if you are not examining costs to

society as a whole. However, it matters considerably what society

invests toward meeting the challenge, including the spending undertaken

by private actors in pursuit of the prize. These resources might have been

put to other uses with a higher social return—or perhaps not. In any case, you should

include these as dollar costs to society in a full cost-effectiveness analysis.

3 When comparing the cost to outcome ratios, you need to assess the methods used to estimate cost and outcomes and ensure
comparability across the different approaches. See Dhaliwal et al. 2011 for general framework for conducting cost-effectiveness analysis.

4 These cost elements comprise only the prize sponsor’s costs and are appropriate to include in the cost effectiveness analysis assuming
that the goal is to maximize cost-effectiveness for the prize sponsor funds and not for society as a whole. To maximize cost-effectiveness
for society as a whole, a full accounting of the social costs is needed. This would require including costs incurred by the solvers and users
of the solutions.

Next, you determine the outcome achieved by the challenge, which could be the solution sought itself, or the social
impact resulting from the solution. To estimate the latter you will need an impact evaluation. It may also be useful
to calculate the cost per unit of progress produced on some metric other than a simple up/down for whether a solver
found the solution. Conversely, one can calculate the units of progress achieved for a given cost.

If conducting a comparative cost-effectiveness analysis, you need to obtain the cost per unit of the same outcome
achieved using a non-challenge approach, from available secondary data. Comparing cost per unit of the outcome
across the two approaches will give an estimate of the cost savings from the challenge approach, if any.
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CHALLENGE COST (CONT’D)
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COST RATIO = Challenge outcome / challenge cost Comparative cost-effectiveness ratio = (Total
outcome achieved by challenge — Total outcome achieved without challenge) / (Total challenge cost — Total cost
without the challenge to achieve the same outcomes) = Outcome achieved because of the challenge per unit of
incremental dollars spent

Challenge outcome: Solution produced (e.g., vaccine with given requirements developed, or food intake software
developed), or total adoption of new technology as a result of the challenge

Challenge cost ($) = Challenge governance cost (staff resources, travel, expenses incurred for communication materials,
events, meetings etc.) + verification cost (staff resources, expense incurred for expert consultancy to judge prizes, data
collection for verification etc.)+ prize money awarded

A good guide to determine cost elements to include in total challenge costs is to think of all expenses that you will
incur to replicate the challenge. You do not need to include any cost incurred by challenge participants if you are
not calculating costs to society as a whole.

For multi-year challenges, costs incurred in different years should be adjusted for inflation and discounting. For a
detailed guide to conducting cost-effectiveness analysis see Dhaliwal et al. 2011 and EPA analysis guidelines (US.
EPA 2010).

Here is a simplified hypothetical example of calculating the cost-effectiveness ratio for an innovation challenge
that incentivizes the adoption of a new cost-effective mobile technology for enhancing early grade reading test
scores (reading test scores) by at least 15%. The numbers below are illustrative.

Challenge cost (over 12 months): challenge governance ($15,000) + cost of verifying the adoption of mobile
technology by schools ($35,000) + prize money (100 schools * $1500 prize per school that adopts, with total 25,000
children) =$15,000 + $35,000 + 100*$1,500= $200,000; or equivalently $200,000/25,000 = $8 per child

Challenge outcome (at the end of 12 months): Increase in reading test scores by 20% per child based on
evaluation using a sample of 1000 in-program and 1000 out-of- program school children; 25,000 children in 100
schools receive the program

Cost-effectiveness ratio (challenge): = $200,000/25,000 = $8 per child to produce a 20% increase in reading
test scores, or equivalently 125 children helped to that extent for every $1000 spent

Cost-effectiveness ratio (non-challenge): One can estimate this from secondary data on non-challenge
approaches using total program costs with and without the program, and the total increase in test scores with and
without the program. If a non-challenge approach costs $15 per child for improving reading test scores by 20%,
then the cost of increasing reading test scores for 125 children by 20% will be $15*125 = $1,875.

Comparative cost-effectiveness: Non-challenge approach costs $875 more than challenge approach for
increasing test scores by 20% for 125 children; or equivalently non-challenge approach costs $15-$8 = $7 per child
more than the challenge approach to increate test scores by 20%.
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APPROACHES (cont’d)
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CHALLENGE COST (CONT’D)

Cost-effectiveness analysis avoids the thorny issue of monetizing benefits resulting from the outcome, which is needed
in a cost-benefit analysis. It is also appropriate in contexts where programs focus on a key outcome since the cost is
compared for a specific outcome, which is typically the case for challenges.? You can use readily available challenge
management data, particularly accounting records, to answer simple cost-effectiveness questions. You may need
additional secondary data if you compare the cost to a non-challenge approach.

For challenges that may increase adoption or sales of a technology or product, but for which total adoption is not known,
you can conduct a break-even analysis, which requires only an estimate of the monetized benefit of the solution per
unit of adoption. For example, you can measure the benefit of adopting a vaccine for an animal disease as the product of
the probability of exposure to the disease (as measured by the prevalence of the disease in the baseline before vaccine
availability), the efficacy of the vaccine (the probability of not contracting the disease if exposed, from efficacy studies),
and the value of economic activities negatively impacted by the disease. You can then calculate the number of adoptions
at which the total cost equals the total benefits using information on total costs and the benefit of adoption per unit of
adoption. Note you may have to include additional costs if public sector assistance is needed to market or promote the
vaccine to livestock owners; you do not need to add these, for example, if only the private sector invests in marketing
and promotion. This analysis can help challenge sponsors assess the extent of adoption required for a positive return on
investment in the challenge and gauge whether that degree of adoption is reasonable given current conditions. If only
very low adoption rates are required to break even, sponsors may conclude that a prize mechanism that produced the
initial solution will, over the long run, be cost-effective.

3 Ifaprogram has multiple desired outcomes, a cost-benefit analysis is more useful since all the program effects or benefits are monetized
and compared against the cost. However, monetization of benefits is not always feasible without making extensive assumptions.
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CHALLENGE DESIGN & IMPLEMENTATION

For all challenge types, you should determine the quality of prize mechanism design and its
implementation before evaluating performance. The former is also an important step in drawing
lessons for challenge design and implementation.

You can assess how well the challenge design suits the targeted problem and goal—and incentivizes
y, action by targeted solvers—as part of challenge governance or through a performance evaluation.

Information from stakeholder interviews, relevant reports, and academic literature can help
qualitatively assess the main features of the challenge design and whether it was well-suited to the problem.
You can gather and synthesize information on challenge design and implementation throughout the
competition and post-prize award through interviews with solvers and challenge administrators. These
interviews can feed into your reflections on the challenge design, key drivers of success and obstacles
surrounding the challenge and targeted outcomes, and the quality of the challenge implementation
(see box for examples).

Example interview questions on challenge design and implementation
Questions for solvers:
What motivated your organization/team to enter the challenge?

What aspects of the challenge positively influenced the performance of your organization/team (e.g.
challenge design, challenge governance, resources)?

What problems did your organization/team face while participating in the challenge?

How could the challenge have further incentivized or helped your organization/team succeed (e.g., what
changes in challenge design and/or governance would have been helpful)?

Questions for challenge administrators:
What components of the challenge design positively/negatively affected its outcomes?

What aspects of the challenge governance were successful (e.g. challenge administration, transparency,
clarity of rules, outreach)?

What hurdles did you face implementing the challenge (e.g. outreach, participation, resources)?
How did external factors affect the challenge implementation and outcomes?
If you were to redo the challenge today, what would you do differently?

What lessons did you learn from the challenge? What lessons would you apply to future challenges?

Challenge sponsors or evaluators can use these data, along with findings from other topics explored, to draw
general lessons about conditions for success and sustainability. You can supplement this information through
interviews with key stakeholders after the prize is awarded, as post-prize reflections on sources of success
and obstacles—and any lessons learned—are often useful for challenge sponsors. The focus of a “lessons
learned” analysis will depend on the answers to other research questions. Synthesized answers on challenge
performance, cost, and impacts can reveal, for example, whether the prize mechanism design was or was not
capable of achieving its intended goals or whether the challenge was well administered.

If the challenge resulted in the anticipated solution, it may be possible to draw lessons about which aspects
of the prize mechanism were most essential to successfully engaging capable solvers and spurring solution
development (particularly if challenge managers tried simultaneous alternative approaches). In addition,
identification of key obstacles faced in award governance and any unexpected implementation features can
help inform future challenge design. Lessons can also help determine external factors that influenced solver
participation and challenge performance. Such an assessment can guide administrators in deciding when a
similar innovation challenge approach is appropriate for addressing future social objectives.

1
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CHALLENGE DESIGN & IMPLEMENTATION (CONT’D)

For all challenge types, you should determine the quality of prize mechanism design and its
implementation before evaluating performance. This is also an important step in drawing lessons
on challenge design and implementation.

Ultimately, you can tease out the most important aspects of challenge design and governance that lead to or
impede success, and further, determine the critical external conditions for success to inform scale-up of these
approaches. These lessons help challenge designers choose appropriate problems to target and design more
effective and efficient challenges. For sponsors who manage a portfolio of challenges, a synthesis of findings
across evaluations of several challenges can enrich best practices in designing and implementing innovation
challenges. By connecting findings across topic areas and multiple studies, we can further strengthen our
understanding of the external factors that influence solver participation and challenge performance. This
understanding can help guide decisions on when to use an innovation challenge approach for addressing other
social objectives.

CHALLENGE IMPACT N

The ultimate expectation of many challenge sponsors is that a solver’s solution not only results in
the awarding of a prize but also produces a social impact (e.g., increased sales of improved on-farm
storage to the rural poor). While the challenge itself ends with the development and certification of a
solution, it only has a social impact if intended beneficiaries adopt or use that solution, which is not
necessarily a requirement of the challenge rules. For example, a challenge could spur development
of improved on-farm storage suitable for smallholder farmers in developing country contexts. While
the prize will be awarded if the technology is developed, the ultimate social impact—improved food
security—follows only from the adoption of the new on-farm storage technology by rural households.

APPROACHES

For challenges that seek a social impact, you can assess the expected or actual social impact using a

variety of quantitative impact evaluation approaches, such as randomized controlled trials and quasi-

experimental approaches. This is most applicable for large monetary prizes where calculations of return
on social investment rise in importance.

An impact evaluation may not be feasible or practical if you expect adoption of the solution to take a few years.
In that circumstance, you may have to project the adoption. A measure to assess expected social impact from
a challenge is whether specifications established for qualifying for the challenge, appraised prospectively,
seem likely to achieve that impact. To make this appraisal, you can compare solution specifications with
current causes of the problem and assess the likely degree of adoption if the solution is developed as specified.
If the challenge prize is awarded, the evaluator can determine if the challenge had the anticipated impact by
measuring the extent of adoption of the solution and projecting the impact of that degree of adoption on the
social goal. You can do this qualitatively by assessing beneficiaries’ intent to adopt the solution through key

stakeholder interviews. Certainly, evaluators can assess adoption quantitatively once it has happened, a few
years after challenge completion, by conducting a rigorous impact evaluation to assess the magnitude of the
social impact. For example, if the challenge depends on sale of a technology, the challenge administrator can
work with the evaluator beforehand to randomly assign certain geographical locations as control sites and not
include them in the sales effort, or include them only in the last phase of commercial roll-out. Alternatively, you
can select counterfactual sites from a geographic area where the challenge is not administered.
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CONCLUSION

This explores questions for challenge sponsors and
administrators to learn about challenge design and
effectiveness. You can apply this evaluation framework
and proposed evaluation questions and approaches

to guide learning about design and implementation
across a range of challenge types and to gain

information about the social impacts
attributable to the challenge. ( (

Challenge sponsors and

address key questions about performance, impact, and
cost to generate lessons to inform development of better
innovation challenges in the future.

The evaluation framework calls on a range of analytic
approaches, depending on the application and the
resources available for evaluation. We recommend at a
minimum focusing on questions that can be addressed
primarily using challenge management data
because of the feasibility and importance
of'this type of research and conducting

administrators can also Lessons from the an imp act evaluation Wher'lev.er
incorporate evaluation elements evaluation can help feasﬂ?le to assess t he .soc1al 1m.pact
into the governance of any challenge designers of prizes. Gathering 1nformz.;1t'1on
challenge. If measurement, choose appropriate from §olve}" sto answera dditional
assessment, and learning problems to target questions is possible Wlth more
become standard parts of and design more efforﬁt ..Asse.ssments of impact, .
innovation challenges, the effective and efficient requiring significant data collection,

challenge community will have a
growing evidence base with which
to move ahead quickly in applying
approaches best able to achieve funders’
objectives, in terms of social impact and on

other metrics. Much of the information necessary to
assess challenges and learn from their implementation
isreadily available from challenge management data.
You can gather additional information through short
surveys and interviews with solvers and challenge
administrators, or through larger population surveys of
intended beneficiaries for impact analysis purposes.

Available resources and the key areas of uncertainty
surrounding a particular challenge approach and its
effectiveness define the depth and breadth of questions
and metrics you explore. Yet every sponsor should

challenges

may require hiring staff with
evaluation expertise or procuring it
through outside contracts. This research
component may be best suited to challenges
with large budgets or that pilot new designs
or move into new areas of application. Particularly
for an impact evaluation, hiring a third party to assure
the scientific rigor and independence of the evaluation
results may be desirable. Approaches to advance learning
in many areas need not be complex, but all require
forethought and planning in conjunction with challenge
governance.

For additional valuable resources on challenges and
challenge evaluation, please find a reference list of
academic studies and other published reports on page 23,
as well as a list of resources on evaluation approaches.
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Data sources

Documents
Management
Observation

»
=
.2
S
3
2
£

Metrics Approaches

Challenge performance: participation

Evaluation question: Did the challenge stimulate involvement of capable solvers?

e Descriptive analysis of data on solver characteristics

e Benchmarking of solvers’ profiles and progress ¢ ¢ ¢ ¢

e Number, nationality, and type of officially registered solver organizations towards solutions

e Solvers’ prior experience in relevant sector (e.g., they engage in similar research and
development (R&D) activities; manufacture relevant product; provide similar services
in sector) and work with sponsoring or administering entity (e.g., they have worked
with the government before)

e Number and type of entities that partner with registered solver organizations

e Change in size and structure of solver organizations

e Organizational profile and results of winning solver compared to runner-up and
other solvers

Organizational characteristics

Solver characteristics

Team characteristics ¢ 'S 'S
o Number, job function, and expertise of participants’ challenge team members

Evaluation question: What factors influenced challenge participation and which were most important?

Descriptive analysis of challenge management data

Challenge incentives
g Descriptive analysis of media & social media activity ¢ ¢ ¢

e Process and timing of contest entry and challenge awards

e Award size (e.g., in comparison to market price for solution) and prize structure (e.g.,
single award or milestone payments or a combination of both)

e Non-cash incentives and benefits built into prize mechanism

e Requirements to register and comply with challenge rules

e Media impact: number of members in the challenge’s online community, media
impressions (general and by entrant), social media posts (e.g., Twitter, Facebook)

Award governance

e Thematic analysis of solver perceptions, compared

Interest in market or sector
before-and-after ¢
e Key characteristics of market or sector relevant to the challenge

e Solver-stated perceptions of state of technology or targeted problem

Solver’s current business or social interest in the market or sector (e.g., revenue from
current related technology, product, or services)

e Solver-stated perceptions of market or social potential for challenge result
e Solver expected benefit from challenge result (e.g., public savings from activity or
solution; revenue from, and buyers of, expected innovation, product, or services)

Solver motivations
[ ]
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Metrics

Interest in challenge

Solver stated primary and secondary motivations and drivers of decision making for
contest entry, engagement, and exit
Impact on solvers of non-cash incentives and benefits built into prize mechanism

Approaches

Thematic analysis of solver perceptions, compared
before-and-after

Challenge performance: direct outcomes

Evaluation question: What types of challenge solutions were achieved (or not), and what level of innovation occurred?

Data sources

Interviews
Documents
Management

Observation

Challenge solutions and outcomes e Before-and-after comparison or case study of
challenge performance ¢
e Specifications of winning entry compared to specifications to win the challenge e Comparison with similar problems, using qualitative
e Observed or documented outcomes other than the winning entry (e.g., increased public case comparison or quasi-experimental design
awareness, increased R&D activity) e Comparison between solvers that participate and
2 solvers that do not, using qualitative case comparison
-.% or quasi-experimental design
S e Thematic analysis of solver perceptions, compared
e Solver progress before and after challenge ¢ ¢ ¢
2 e Number of solvers that reached progress milestones or intermediate results for
= technology, product, or activity
S e Time required to reach progress milestones or intermediate results by solver
e Solver-rated novelty of the solutions developed
Solution constraints 'S
e Solver-reported primary & secondary constraints to meeting the challenge specifications
Use of challenge solutions e Descriptive analysis of solver-reported use of
° challenge solutions 14 ¢
2 e Solver-reported plans for use offinvestment in challenge solutions (e.g., technology,
S product, or activity) post-challenge
s e Type and extent of spillover effects of challenge solutions as reported by solvers,
g stakeholders, and experts
e Solver-reported incentives and constraints for applying challenge solutions to related
applications, activities, or problems
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Metrics

Approaches

Challenge cost

Evaluation question: How cost-effective was the challenge?

»
=
.2
S
3
2
£

Data sources

Documents

Management
Observation

Challenge cost Quantitative analysis of challenge management data
on costs L4 L4
§ e Total cost of the challenge competition, inclusive of challenge governance costs by
o challenge manager and funder, technology verification costs for prize, and allotment of
=4 prize money
% Solver investment Quantitative analysis of solver costs °
o
e Total solver cost, inclusive of solver expenditures and in-kind confributions from
solver partners
; Secondary data on benefits per unit of solution
§ Social cost adoption, if available to support quantitative ¢
© e Prize administrator’s costs of governance, verification, and prize money impact evaluation
-5 e Solver costs of participation and achieving outcomes Rigorous quantitative impact evaluations
& e Expected cost of adoption of the developed solution (e.g., marketing and
communication costs)
; ; Cost-effectiveness analysis using cost and outcomes
Cost-effectiveness ratio data for challenge, seco};dary dagta for non-challenge ¢
o Cost-effectiveness ratio — total cost per unit of solution produced or solution produced approaches, if available
for a given cost
e Comparative cost-effectiveness analysis comparing cost-effectiveness ratios for
® challenge and non-challenge approaches
§ Break-even adoption rate (if applicable) Secondary data on benefits per unit of solution
o P PP adoption, if available L4 ¢
5 e Break-even adoption rate for challenge solution given the efficacy of the solution in Quantitative analysis of cost data combined with
% providing social benefits, if they can be monetized estimates of expected monetized benefits per unit of
- solution adopted
. ; Financial rate of return analysis, with rate of return
o Return on investment that equates prize administrator’s challenge cost and ¢
e Financial return on investment given challenge cost and value of solution produced value of solution produced
e Implied economic return on investment given net present value of the social benefit (if Economic rate of return analysis, with return that
applicable) and social costs equates estimates of social costs, and social benefits
from the challenge impact analysis if benefits can
be monetized
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Data sources

Documents
Management
Observation

»
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Metrics Approaches

Challenge design and implementation

Evaluation question: What lessons were learned about best practices in design and implementation of innovation challenges?
Challenge design e Descriptive analysis of challenge management data . . .
e Key elements of challenge design including challenge structure, incentives, timeline,
and specifications
c . .
2 Effective challenge elements * Synthesis of findings
[
o o Critical challenge design elements that influenced overall success and sustainability
[=2] . .
5 Constraints not addressed by challenge design * Synthesis of findings
f‘: e Key constraints and market failures addressed and not addressed by challenge
e Key constraints of solver involvement addressed and not addressed by challenge
e Key constraints to solution development addressed and not addressed by challenge
e Key constraints and market failures that limit adoption of the solution once developed
(if applicable)
Implementation features e Thematic analysis of perceptions post-challenge *
e Key positive and negative features of challenge implementation reported by solvers
® (e.g., issues with challenge rules)
% e Key facilitators and constraints to challenge govemnance and implementation reported
c by challenge administrators
% Key changes made post-challenge announcement
> Key aspects of challenge implementation that were unexpected, as reported by
= challenge administrators
= Constraints to challenge governance e Thematic analysis of challenge administrators’
2 perceptions post-challenge 14 ¢
© e Most difficult aspects of challenge governance (e.g., verification, judging solutions)
Unexpected implementation features e Thematic analysis of challenge administrators’
perceptions post-challenge ¢
o Key aspects of challenge implementation that were unexpected
= e Thematic analysis of challenge administrators’
E External factors perceptions post-challenge, informed by ¢ 14
§ e Key external factors that influenced the challenge governance, performance, impacts, secondary data
and cost-effectiveness
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Data sources

Documents
Management
Observation

»
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Metrics Approaches

Challenge impact

Evaluation question: What evidence exists that the challenge resulted in a solution with the desired social impact?

e Thematic analysis of solver perceptions pre-challenge

e B Causes of targeted problem (if applicable) ¢ ¢
- % 8 e Primary and secondary causes of targeted problem among intended beneficiaries
é g e Primary and secondary constraints to solution adoption addressed and not addressed
S by the challenge specifications
S R ; Descriptive analysis of solution manufacturing
Solution diffusion (if applicable
(i app ) Thematic analysis of solver perceptions L4 o4 ¢ ¢

e Number of solvers manufacturing or offering developed solution post-challenge post-challenge

e Number of units manufactured and average sale price for developed solution post-
challenge (if diffusion is a direct outcome of the challenge, this is included above,
otherwise assess if applicable)

o Primary and secondary constraints to solver production or offering of developed solution

Descriptive analysis of solution adoption
) o o Quantitative data on outcomes achieved (if adoption ¢ ¢ ¢ ¢
e Number of intended beneficiaries (individuals or organizations) that adopt is a direct outcome of the challenge)

solution post-challenge ¢ Rigorous quantitative impact evaluations
e Expected adoption by intended beneficiaries

Solution adoption (if applicable)

e Thematic analysis of beneficiary decision-making &

- Social benefit (if applicable) social benefits related to solution adoption L4 L4 ¢
‘té Solution or direct outcomes from the challenge e Secondary data on benefits per unit of solution

8 Prize money adoption, if available to support quantitative

® Expected adoption by intended beneficiaries (if not a direct outcome of the challenge, impact evaluation

S to assess expected social benefit) e Rigorous quantitative impact evaluations

[72]

e Social benefit to beneficiaries derived from solution adoption
(to assess actual social benefit)




A Framework for Evaluating Innovation Challenges
March 2017

RESOURCES
For Further Reading About Innovation Challenges

Dhaliwal, lgbal, Ester Duflo, Rachel Glennerster, and Caitlin Tulloch. 2011. “Comparative Cost-Effectiveness Analysis to Inform
Policy in Developing Countries: A General Framework with Applications for Education.” Cambridge, MA: Abdul Latif
Jameel Poverty Action Lab, Massachusetts Institute of Technology.

Elliott, Kimberly Ann, and Matt Hoffman. 2010. “Pulling Agricultural Innovation and the Market Together.” Washington, DC:
Center for Global Development. Available at http:/www.cgdev.org/publication/pulling-agricultural-innovation-and-
market-together-working-paper-215

Goldhammer, Jesse, Kwasi Mitchell, Anesa Parker, Brad Anderson, and Sahil Joshi. 2014. “The Craft of Incentive Prize Design:
Lessons from the Private Sector.” Deloitte University Press. Available at https://dupress.deloitte.com/dup-us-en/topics/
social-impact/the-craft-of-incentive-prize-design.html

Hendrix, Michael. 2014. “The Power of Prizes: Incentivizing Radical Innovation.” Washington, DC: US Chamber of Commerce
Foundation. Available at https:/www.uschamberfoundation.org/sites/default/files/article/foundation/Power%200f%20
Prizes_O.pdf

Kremer, Michael, and Heidi Williams. 2010. “Incentivizing Innovation: Adding to the Tool Kit.” In Innovation Policy and the
Economy, Volume 10, edited by Josh Lerner and Scott Stern, 1-17. Chicago, IL: University of Chicago Press.

McKinsey and Company. 2009. “And the Winner is...”: Capturing the Promise of Philanthropic Prizes. Available at http://
mckinseyonsociety.com/downloads/reports/Social-Innovation/And_the_winner_is.pdf

U.S. Environmental Protection Agency. 2010. “Guidelines for Preparing Economic Analyses.” U.S. Environmental Protection
Agency, National Center for Environmental Economics. Available at https:/www.epa.gov/environmental-economics/
guidelines-preparing-economic-analyses

U.S. General Services Administration. 2016. “Challenge.gov: Government Challenges, Your Solutions.” U.S. General Services
Administration. Available at https:/www.challenge.gov

Ward, John and Charlie Dixon. 2015. “Innovation Prizes: A Guide for Use in a Developing Country Context.” Ideas to Impact.
Available at http://ideastoimpact.net/sites/default/files/report-publication/iti-guide-digital.pdf

For further information about challenge evaluations

Abt Associates. 2015. “AgResults Evaluation Design: Brucellosis Vaccine Pilot.” Bethesda, MD: Abt Associates.

Brunt, Liam, Josh Lerner, and Tom Nicholas. 2008. “Inducement Prizes and Innovation”. Discussion Paper. Norwegian
School of Economics. Available at http:/www.hbs.edu/faculty/Publication%20Files/11-118_089bff4b-868a-41f1-8f3d-
351d1a58d2c2.pdf

Kay, Luciano. 2011. “Managing Innovation Prizes in Government.” The IBM Center for the Business of Government. Available at
http:/www.prizeresearch.org/shared/Kay-2011-Managing_innovation_prizes_in_government.pdf

Kay, Luciano. 2012a. “Opportunities and Challenges in the Use of Innovation Prizes as a Government Policy Instrument.”
Minerva Special Issue “Young scholars take a forward look,” 50, 2: 191-196.

Kay, Luciano. 2012b. “Technological Innovation and Prize Incentives: The Google Lunar X Prize and Other Aerospace
Competitions.” Cheltenham, UK: Edward Elgar.

Mansfield, Edwin. 1984. “R&D and Innovation: Some Empirical Findings”. In R&D, Patents, and Productivity, Zvi Griliches, ed.,
pp. 127-154. Chicago: University of Chicago Press.

Murray, Fiona, Scott Stern, Georgina Campbell, and Alan MacCormack. 2012. “Grand Innovation Prizes: A theoretical,
normative, and empirical evaluation.” Research Policy 41: 1779-1792.

U.S. Department of Energy. 2007. “Overview of Evaluation Methods for R&D Programs: A Directory of Evaluation Methods
Relevant to Technology Development Programs”. Washington, DC: Office of Energy Efficiency and Renewable Energy,
U.S. Department of Energy. Available at https:/wwwl.eere.energy.gov/analysis/pdfs/evaluation_methods_r_and_d.pdf

Williams, Heidi. 2010. “Incentives, prizes, and innovation”. Available at http:/www.nsf.gov/sbe/sosp/tech/williams.pdf




A Framework for Evaluating Innovation Challenges
March 2017

For further information about formal evaluation approaches

BetterEvaluation. n.d. “BetterEvaluation: Sharing information to improve evaluation.” Available at http:/betterevaluation.org

Bloom, Howard. 2005. “Learning More from Social Experiments: Evolving Analytic Approaches.” New York: Russell Sage
Foundation.

Duflo, Esther and Abhijit Banerjee, eds. 2017. “Handbook of Field Experiments.” Amsterdam: Elsevier. Available at https:/
www.povertyactionlab.org/handbook-field-experiments

Guest, Greg, Emily E. Namey, and Marilyn L. Mitchell. 2013. “Collecting Qualitative Data: A Field Manual for Applied Research.”
Los Angeles: SAGE Publications.

Patton, Michael Quinn. “Qualitative Research& Evaluation Methods: Integrating Theory and Practice.” Los Angeles: SAGE
Publications.

Shadish, William R., Thomas D. Cook, and Donald T. Campbell. 2001. “Experimental and Quasi-Experimental Designs for
Generalized Causal Inference.” Boston: Cengage Learning.

U.S. GAO. 2012. “Designing Evaluations.” Washington, DC: U.S. General Accounting Office, Applied Research and Methods.
Available at http://www.gao.gov/assets/590/588146.pdf

USAID. 2016. “USAID Evaluation Toolkit: Guidance, Tools & Resources for Planning, Managing & Learning from Evaluations.”
Available at https://usaidlearninglab.org/evaluation

ENDNOTES

. Kay?2011,2012b

i McKinsey 2009; Hendrix 2014; Goldhammer et al. 2014

s US. General Services Administration 2016

w  US.General Services Administration 2016

«  McKinsey 2009; Hendrix 2014

v  Goldhammeretal 2014

w  Elliot and Hoffman 2010

«w  Mansfield 1984; Williams 2010; Murray et al. 2012; Brunt, Lerner, and Nicholas 2008




Recommended Citation
Conrad, Abigail, Tulika Narayan, Judy Geyer, Stephen Bell, and Luciano Kay. 2017. A Framework for Evaluating Innovation
Challenges. Bethesda, MD: Abt Associates.

Abigail Conrad, Tulika Narayan, Judy Geyer, and Stephen Bell are evaluators at Abt Associates.
Luciano Kay is a research fellow at the University of California Santa Barbara.

‘We welcome questions or comments on this brief. Please send them to Tulika Narayan, the Research Director for the AgResults
evaluation, at Tulika_Narayan@abtassoc.com.

( )

AgResults is a $118 million multi-donor, multi-lateral initiative incentivizing and rewarding high-impact agricultural
innovations that promote global food security, health, and nutrition through the design and implementation of pull mechanism
pilots. The AgResults initiative is a partnership between the Australian Government, the Bill & Melinda Gates Foundation,

the Government of Canada, the United Kingdom’s Department for International Development, the United States Agency for
International Development, and the World Bank. Abt Associates is the external impact evaluator of AgResults. This brief draws
from our evaluation design for the AgResults Brucellosis Vaccine Pilot. The contents of this brief do not necessarily reflect the
views of the AgResults’ partners.

The development of this evaluation framework was funded by the United Kingdom’s Department for International Development
on behalf of AgResults.

For more information about AgResults, visit: www.agresults.org

N\ J

AEResults

INNOVATION IN RESEARCH
AND DELIVERY

@i B M 1=l ) L S,
3 ILL&EMELINDA - iﬁ
o G Ot Canada =i S B s

ukaid USAID

Drpartmead of Farsigs ATain and Trade p sy byt



http://www.agresults.org

