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Publicly funded research and innovation (R&I) organizations around the world are facing increasing demands to demonstrate the impacts of their investments. In most cases, these demands are shifting from academically based outputs to impacts that benefit society. Funders and other organizations are grappling to understand and demonstrate how their investments and activities are achieving impact. This is compounded with challenges that are inherent to impact assessment, such as having an agreed understanding of impact, the time lag from research to impact, establishing attribution and contribution, and consideration of diverse stakeholder needs and values. In response, many organizations are implementing frameworks and using web-based tools to track and assess academic and societal impact. This conceptual analysis begins with an overview of international research impact frameworks and emerging tools that are used by an increasing number of public R&I funders to demonstrate the value of their investments. From concept to real-world, this paper illustrates how one organization, Alberta Innovates, used the Canadian Academy of Health Sciences (CAHS) impact framework to guide implementation of its fit-for-purpose impact framework with an agnostic international six-block protocol. The implementation of the impact framework at Alberta Innovates is also supported by adopting emerging web-based tools. Drawing on the lessons learned from this continuous organizational endeavor to assess and measure R&I impact, we present preliminary plans for developing an impact strategy for Alberta Innovates that can be applied across sectors, including energy, environment and agriculture, and may possibly be adopted by other international funders.
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INTRODUCTION

Public funding of research and innovation (R&I) is considered a strong catalyst for overall economic growth, with returns on investment estimated to be around 20% (European Commission, 2017). Despite this benefit, there have been substantial, and in some cases, consistently declining public investments in R&I (Izsak et al., 2013; Veugelers, 2015; Mervis, 2017). Concurrently, there have been increasing demands globally for public R&I organizations to demonstrate accountability and evidence of “value for money” by measuring the impact of their investments (Gubbins and Rousseau, 2015).

The increasing demands for assessment of R&I returns has led organizations to incorporate good management practices to optimize the results of publicly funded research (Martin-Sardesai et al., 2017). Many mission oriented public R&I funding organizations have also implemented impact frameworks and tools to assist with the assessment of impact (Donovan, 2011). A primary means of demonstrating the value generated through R&I investments, impact assessments synthesize, and judge the evidence about the intended and unintended changes that can be linked to an intervention such as a project, program or policy (GAO, 2012; ISRIA, 2014a; Gertler et al., 2016). The use of impact assessments in R&I funding organizations reflects an explicit focus on and response to the need to demonstrate research impacts that benefit society through changes in the economy, public health and the environment (Bornmann, 2017).

The measurement and assessment of impact within a R&I ecosystem is not without inherent challenges. These challenges are often characterized by diverse stakeholder interests and a lack of agreement on a common approach for impact assessment. Deficiencies in standardized impact data, and data quality issues are another common challenge. Additionally, time lag issues from research investment to achievement of impact with supporting evidence takes time, up to 17 years on average (Morris et al., 2011), which is not easily accommodated in situations requiring more responsive, rapid, and real-time reporting. Another important challenge is establishing how research attributes and contributes to impact. As impact takes time to achieve, funders need to consider the many contributors and contributions to achieving impact. Despite these challenges, many funders including Alberta Innovates have adopted frameworks and tools that can help to address or mitigate these challenges: impact frameworks provide a common language and approach to inform the systematic and standardization of data collection needed to conduct impact assessment and provide a model of the pathways to impact that allow funders to convey progress to longer term, and ultimate impacts. Adoption of impact frameworks are also advantageous in helping to identify key elements (stakeholders and activities) that are needed to inform attribution and contribution analysis (Mayne, 2008).

Alberta Innovates is a publicly funded, not-for-profit organization in Canada with a long history of impact assessment. Over the course of its nearly 40-year history, Alberta's provincial health research funding organization has undergone changes to its name and most recently organizational mandate: originally the Alberta Heritage Foundation for Medical Research (AHFMR) from 1979-2010, to Alberta Innovates—Health Solutions (AIHS) from 2010-2016, to the current Alberta Innovates (effective November 1, 2016) with a focus on supporting cross-sector R&I. Mandated to improve the environment, health and socioeconomic well-being of Albertans through R&I, Alberta Innovates strives to optimize societal impact by better understanding how its investments in R&I make a difference toward a more prosperous economy, cleaner environment, and healthier citizens. By working with others, Alberta Innovates aims to improve “what we do and how we do it” by planning, measuring, and assessing impacts and communicating these results to stakeholders, including Albertans. Using an experiential learning approach, the organization developed, implemented, and revised an organizational conceptual R&I framework that serves as the foundation of its impact assessment activities. It also implemented diverse automated data collection tools to generate evidence along its pathways to impact (i.e., logic model). The framework and tools have been critical in addressing some of the inherent challenges encountered during impact assessments and for evidencing the “value for money” of Alberta Innovates investments.

This paper begins with an overview of international research impact frameworks and emerging tools that are used by an increasing number of public R&I funders to demonstrate the value of their investments. We then share how Alberta Innovates has used the Canadian Academy of Health Sciences (CAHS) Making an Impact: Preferred Framework and Indicators to Measure Returns on Investment in Health Research (for brevity, this framework will be referred to hereon as the CAHS impact framework) concepts to guide implementation of its fit-for-purpose impact framework using an agnostic international six-block protocol. Next, we discuss how Alberta Innovates assesses and communicates R&I impact by adopting web-based tools. Finally drawing on lessons learned from the field, we present plans to develop an impact strategy for Alberta Innovates that can be adopted by other international funders and applied across sectors including energy, environment and agriculture.

DEFINING RESEARCH AND INNOVATION IMPACT

There are differences in the R&I ecosystem and elsewhere concerning the definition of impact (Terama et al., 2016). The most widely used definition comes from the Organization for Economic Co-operation and Development (OECD) which defines impact as the “positive and negative, primary and secondary long-term effects produced by an intervention, directly or indirectly, intended or unintended” (OECD-DAC, 2002, p. 24). What is important about this definition is that it acknowledges that impact can be negative, and that unintended impact may occur. Others provide more specific definitions, defining impact as being beyond academia. For example, the Research Excellence Framework (REF) in the United Kingdom defines impact as “…an effect on, change or benefit to the economy, society, culture, public policy or services, health, the environment or quality of life, beyond academia” (REF, 2002, p. 26). In Canada, the CAHS impact framework uses a logic model to describe impact and includes proximal outputs and outcomes of advancing knowledge (e.g., traditional academic outputs such as number of publications) as well as distal impacts such as socio-economic prosperity (CAHS, 2009). At a conceptual level, the definition of impact has important implications for R&I impact assessments because it frames what should be considered as impact, for example whether to exclude academic impact, as the definition informs the selection of indicators and measures.

RESEARCH IMPACT ASSESSMENT FRAMEWORKS

Research impact has been aptly described as “an inherent and essential part of research and acts as an important way in which publicly funded research is accounted for” (Terama et al., 2016, p. 12). To this end, a multitude of impact assessment frameworks have been developed across the globe to assist public R&I funding organizations in demonstrating how their activities and investments benefit society (Guthrie et al., 2013). Frameworks help organizations articulate their impact story—and the stories of those they fund—by providing a tangible structure for organizing evidence about the progress to, and achievement of, results along various pathways to impact. Funders and other organizations are motivated to assess the impact of their investments for several reasons. A review of 25 research impact assessment frameworks by Deeming et al. (2017) found that frameworks are designed for different objectives:

• Accountability;

• Advocacy;

• Management and allocation;

• Prospective orientation;

• Speed of translation;

• Steering research for societal benefits;

• Transparency; and

• Value for money.

Accountability for research impact at the sector, state, and national level of governments was found to be the most frequent objective of the reviewed frameworks (Deeming et al., 2017). Closely aligned with and complementary to accountability was transparency because the collection of information about research activities, outputs and outcomes serves as a “bottom up” accountability measure along the pathways to impact. Another objective met by most frameworks was advocacy. This relates to public R&I organizations needing to showcase the benefits of supporting R&I and advocating for policy and practice change. Conversely, alignment of research agendas to specific targets was not always observed despite a common objective across the reviewed frameworks being the steering of research for societal benefits.

The importance of identifying and being explicit about the objective or purpose of the impact assessment is emphasized by the International School of Research Impact Assessment (ISRIA), of which Alberta Innovates was a co-founder. ISRIA builds on the work of RAND (Guthrie et al., 2013) that is reiterated in the 10-point guideline for an effective process of research impact assessment published by Adam et al. (2018). In practice, these purposes are commonly referred to as the “4As” of impact assessment and are used by Alberta Innovates as part of its six-block protocol for implementing fit-for-purpose frameworks:

• Accountability: to show that money has been managed effectively and accountable to tax-payers, donors and society;

• Advocacy: to demonstrate the benefits of R&I and make the case for investments and funding;

• Allocation: to determine where best to allocate funds in the future; and

• Analysis: to understand how and why R&I is effective and inform strategy and decision making.

Integrating the work of Deeming et al. (2017) with the teachings of ISRIA, brief descriptions of a sample of six research impact assessment frameworks are provided in Table 1. Table 1 considers advantages and disadvantages of each framework and highlights the need to articulate the assessment purpose and consider the different types of methods and data collection tools that will be used to meet the purpose. A more detailed overview of these frameworks is available in Guthrie et al.'s (2013) guide to research evaluation frameworks and tools.


Table 1. Sample of Research Impact Assessment Frameworks*.
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EVOLUTION OF THE AIHS HEALTH RESEARCH IMPACT FRAMEWORK

Alberta Innovates has been an early adopter of research impact assessment frameworks to inform its assessment and evaluation activities. This began in 1999 in AHFMR, one of the predecessor organizations of Alberta Innovates, that used the Payback model to assess the returns of its clinical and biomedical research investments using a case study methodology (Buxton and Hanney, 1996; Buxton and Schneider, 1999). Ongoing evaluation activities in the organization were subsequently informed by the Payback model and, in 2007, the organization set out to implement a comprehensive impact framework systematically across its funding programs. The framework was designed to help the organization assess and ultimately realize the multi-dimensional and far reaching impacts of its health research investments.

Identification of an existing framework that met business needs was challenged by a general lack of consensus in the published literature about how to best assess the returns on health research investments. This changed in 2009 when CAHS published its blue-ribbon panel report containing its impact framework and associated indicators. Specifically, the report offered a systematic approach for the assessment of health research impact that addressed several gaps and inconsistences in assessment practices while providing a common language and theory about the benefits of health research.

The CAHS impact framework was appealing because, unlike other conceptual frameworks, it was designed for the Canadian health research context and reflected the four pillars of health research described by the Canadian Institutes of Health Research (CIHR). This was an important feature as provincial health research organizations and post-secondary institutions throughout Canada frequently categorized research by the four CIHR pillars. It was also of interest that the CAHS impact framework was built upon the strengths of the Payback model (which the organization was already using), including its logic model and impacts approach, while attempting to address some of its limitations (Graham et al., 2012). The design of the framework as a roadmap to track health research impacts across the R&I system using five impact categories (i.e., advancing knowledge, capacity building, informing decision making, health impacts, and social and economic impacts) appeared advantageous for informing the collection and aggregation of data. This was because the impact categories provided a consistent basis for organizing the evidence obtained through metrics and communicating the impact using impact narratives at different units of analysis (e.g., project, program, portfolio, and organizational levels, etc.), tailored for diverse audiences. The sub-categorization of health impacts into health status, determinants of health and health-system changes was also unique relative to other frameworks, as was inclusion of quality of life as an important component of improved health. This aligned to the organization's vision of improving the health and well-being of Albertans. Finally, the CAHS impact toolbox of definitions, impact categories, indicators, metrics and data sources were viewed as useful tools to accelerate implementation of the framework.

Despite its appeal, the face validity of the CAHS impact framework and the ability to implement it in a “real world” context had yet to be demonstrated. To test this, in 2010 AIHS conducted a series of retrospective and prospective studies to verify the applicability of the CAHS impact framework for the local context and determine its feasibility for implementation (Graham et al., 2012). The reviews found that while the framework was generally applicable to AIHS and feasible to implement, modifications were necessary to better meet business needs. This included the addition of indicators for reach (e.g., collaborations and partnerships) and organizational performance (i.e., balanced scorecard), the development of progress ladders for the impact categories of informing decision making and economic and social prosperity, and a new subcategory of capacity building that included measures for training and mentorship.

The insights gained through the reviews informed the evolution of the CAHS impact framework into the first iteration of the AIHS Health Research Impact Framework (Graham et al., 2012). The framework was customized to be fit-for-purpose with AIHS's mission and strategic planning process. The fit-for-purpose approach also contextualized the framework to Alberta's R&I system, more specifically with alignment to the Alberta Health Research Innovation Strategy (Government of Alberta, 2010).

The first version of the AIHS impact framework was “boxy and linear” (Graham et al., 2012), the second version in Figure 1 was designed to be circular to better illustrate the system complexity and dynamic nature of R&I. Like the first version, the refined framework reads from left to right and demonstrates how research activity informs decision making for implementing innovation, eventually resulting in changes in health and economic prosperity. The framework also shows how research impacts feedback upstream, potentially influencing the diffusion and impacts of other research and creating inputs for current and future research.
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FIGURE 1. AIHS Health Research Impact Framework.



A key enhancement of the AIHS impact framework (Figure 1) was the inclusion of three embedded red circles for the impact category of implement innovation. These circles highlight that knowledge and evidence inform decisions for innovation. This revision was informed by work with the Canadian Health Services Policy Research Alliance (CHSPRA) that is “unpacking” decision making impact from the CAHS impact framework (CHSPRA, 2018). The innermost circle refers to the type of decisions that inform better and new innovations. The Council of Canadian Academies defines innovation as “new or better ways of doing valued things,” (Council of Canadian Academies-Expert Panel on Business Innovation, 2009, p. 3) and the Advisory Panel on Healthcare Innovation defines it as activities that “generate value in terms of quality and safety of care, administrative efficiency, the patient experience, and patient outcomes” (Advisory Panel on Healthcare Innovation, 2015, p. 5). The middle circle references the four main types of innovations (i.e., the “4Ps”) in which decisions influenced by research can play an important role, namely:

• Policies: are a set of rules, directives and guidelines (e.g., legislation, regulation, public reporting) developed and implemented by a government, organization, agency, or institution;

• Practices: refer to providers' care practices (e.g., prevention and management, diagnosis, treatment, post-treatment) directly or, for example, through the development, revision, or implementation of clinical practice guidelines, competencies, standards, incentives, or other means;

• Processes: are the work flow processes of care production and/or delivery, including processes in service delivery models (e.g., integrated models of care), resource allocation processes (including the process of de-adoption, the reduction and/or elimination of unsafe, low quality, low value care, etc.), and more (e.g., involvement of new techniques, equipment or software in the care delivery process); and

• Products and services: includes the development of new or improved products, services, devices or treatment. Examples include technologies (e.g., eHealth technologies), pharmaceuticals, personalized medicine, diagnostic equipment, and more.

The outermost circle of implement innovation in Figure 1 identifies the key stakeholder groups and end users with whom decision-making occurs. These decisions can influence the behavior (or change in behavior) of a policy/decision maker, healthcare provider, patient and/or others. As highlighted in this circle, the stakeholders identified in the CAHS impact framework were modified and expanded on to include the R&I community, health care services industry, other industries, innovators (new), not for profits (new separate category), public/patients (patients are new), and government.

The evolved AIHS Health Research Impact Framework continues to expand on the concept of the “who” in relation to who uses the R&I outputs, who needs to be engaged along the pathways to achieve impact, who contributes to the achievement of impact and who benefits (e.g., public and patients). This is an important consideration when identifying the key actors who are needed to effect change in translating research to impact. To provide extra emphasis, the feedback loops in the graphic were made to be more circular to stress that engagement with stakeholders needs to occur along the entire R&I pathway and not only at the point of implementing innovation. For optimization of impact, the model proposed that engagement starts early with the identification of needs and opportunities. Highlighting stakeholder engagement and innovation informed the selection of data collection methods and measures that move beyond bibliometrics to include broader metrics of use and innovation.

Another evolution of the framework was “how” to customize it when implementing it across the organization. AIHS used (and Alberta Innovates continues to use) the six-block protocol in implementing the impact framework for monitoring, evaluating, and assessing organizational performance and the impacts achieved through its investments. Specifically, the protocol guides the selection of indicators and measures used by the organization to answer organizational and stakeholder questions along the pathways to impact. Developed for ISRIA, the protocol is agnostic, and its component blocks serve as a foundational fit-for-purpose guide that requires users to work through each block prior to moving on to the next, with iterations to previous blocks being made when required (International School of Research Impact Assessment (ISRIA, 2014b). Table 2 outlines the six-block protocol as well as a description of what is included in each block.


Table 2. The Six-Block Protocol of Research Impact Assessment.
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Alberta Innovates is not the only organization to customize and implement the CAHS impact framework to better meet organizational needs. At the Practise Making Perfect: The Canadian Academy of Health Sciences (CAHS) Impact Framework Forum hosted by AIHS in Edmonton, Canada in 2015, nearly 70 individuals representing health and non-health funders, post-secondary institutions, health service providers, not-for-profits and industry came together to share how they were using the framework in practice (NAPHRO, 2015). The forum provided an opportunity for the participants to learn about specific applications of and revisions to the framework, to explore how the framework could be used more effectively and broadly moving forward, and how the framework had assisted organizations in implementing data capture tools for better communicating impact results.

USE OF EMERGING TOOLS FOR MEASURING AND ASSESSING RESEARCH IMPACT

The R&I ecosystem has been described as a complex and unstable network of people and technologies (Kok and Schuit, 2012). The ability to track the impacts of research or innovation projects in such a system becomes increasingly difficult as the focus shifts from proximal attribution-based outputs and outcomes to more distal contributory impacts. This new reality requires many R&I organizations to find better and more efficient ways to measure and communicate the impact generated through their investments.

The challenges faced by many publicly funded R&I organizations in the systematic and routine collection, analysis, and reporting of comprehensive and quality impact data are only intensified with the shift in focus to more distal impact. This stems from trade-offs between the quality, completeness and timeliness of data used in R&I impact assessment and the cost and feasibility of collecting such data (Greenhalgh et al., 2016). A limited ability to more fully demonstrate the value of investments creates difficulties for R&I funders in advocating to stakeholders, including the public, about the “so what” of R&I (i.e., how R&I contributes to positive changes in the lives of end-users) and making a convincing case for future investments. It also hinders funders' abilities to make more evidence informed investments decisions by learning what works, what doesn't and why.

Assessing the returns generated from R&I across the pathways from proximal outputs to distal impacts is best achieved through mixed method approaches using multiple data sources and collection systems that can store data over time. A key consideration is the use of automated data capture systems that have interoperability with other systems or enable data to be more easily integrated across systems. This functionality increases the analytical capability of funding organizations while concurrently reducing the administrative burden on researchers and funders.

The evolution of the Internet and social media has created a massive amount of data that traditional bibliometrics (i.e., the quantitative analysis of publications such as journal articles, book chapters, patents, and conference papers using indicators related to publication counts, citations, and collaboration patterns) are not suitable for measuring (Haustein and Larivière, 2015; Karanatsiou et al., 2017). This alternative data, called altmetrics, includes almost immediate information about the sharing of datasets, experimental designs and codes; semantic publishing such as nanopublications; and the use of social media for widespread self-publishing (Priem et al., 2010). Altmetrics data informs analysis about the volume and nature of attention that research receives online and provides insights into how research flows into and affects society (Priem et al., 2010; Waltman Costas and Costas, 2014). In doing so, altmetrics data complements citation-based metrics by expanding the view of what R&I impact looks like, what's making the impact, and how distal and collective impact can be measured (Priem et al., 2010). Altmetrics data is therefore of growing interest to many R&I funding organizations as it represents a newer source of data through which policy and practice impacts can be measured. However, altmetrics should be used cautiously in assessments of research impact. Quality control is limited, which makes these metrics more amenable to gaming (Thelwall, 2014). While altmetrics may be an indicator of public response to research (Barnes, 2015), the association between altmetrics and citations appears weak (Thelwall, 2014; Barnes, 2015). Research and innovation impact assessment is truly benefiting from emerging tools that utilize the digitization of information. However, regardless of the type of tool or data, mixed methods using multiple data sources remains a best practice approach for better evidencing the progress to, and impacts achieved through R&I investments. The inherent limitations of any given tool or type of data can be offset when used in combination with other established and/or emerging tools, thereby providing a more complete picture of the full value being generated.

ALIGNING TOOLS TO THE FRAMEWORK: MEETING ORGANIZATIONAL NEEDS

Implementation of the first and second iterations of the AIHS Health Impact Framework were accompanied by changes in the tools used to collect annual outcome and impact data from funding recipients. Although this better aligned the tools to the framework and led to more focused and purposeful data collection, several challenges continued to hinder the organization's ability to report on the progress to impacts being achieved through its investments. Many of these challenges stemmed from a lack of automated and integrated data capture, analytic, and reporting tools. Fortunately, several tools emerged in the R&I ecosystem to help funders address data challenges through more automated approaches. These tools, which are driven by technological advances and economic pressures on the research community, are increasingly overtaking more labor-intensive practices (Greenhalgh et al., 2016). Digitalization of impact data is one technological advance that is making possible the unprecedented use of large datasets. It enables the use of artificial intelligence and machine learning to analyze and classify “big data” in significantly shorter periods of time, including the identification of patterns of investments from the program to the eco-system level. International standards, e.g., ORCID (2018) and CASRAI (2018), are also drastically improving the ability to pool and compare data across borders, thereby enabling “big data” collections.

As illustrated in Figure 1, the AIHS impact framework begins with the collaborative identification of needs and opportunities in the province's R&I ecosystem and progresses to investments and services across the R&I continuum. To assess the impact (or returns) on these investments, the minimum requirements of the organization were tools to systematically classifying investments and collect impact information. As there are numerous commercial and non-commercial tools available in the market to collect impact data, this report is not intended to endorse any one tool but illustrate how the tool has been used in practice to support organizational impact assessment. One tool used by AIHS to assess its investments dynamically is Dimensions for Funders, a cloud-based information tool that includes over 1.3 trillion US dollars in historical grants from over 200 funders (Digital Science, 2018). The tool enables R&I funders to rapidly complete environmental scans and analyses and compare their awards against the global funding landscape.

AIHS's consideration of a tool like Dimensions was a culmination of several factors. One was recognition within the organization that reproducible and meaningful classification of its R&I investments was a critical requirement for improved investment analysis. This included the consistent and systematic application of common standardized classifications that would enable the organization to compare its investments over time, across different research portfolios and/or across organizations and geographical locations. The organization also felt that this approach would create an objective, consistent and reproducible methodology and associated evidence base for data-driven strategic planning and reporting. Additionally, through standardized and customized classifications, this tool provided a means of linking investments to impact data, thereby enabling the value generated in specific R&I areas of organizational priorities to be demonstrated.

AIHS successfully implemented Dimensions with its health investment portfolio. Most importantly, this has provided the organization with a significantly improved ability to address internal and external stakeholder questions in a highly efficient and timely manner. It has also provided novel insights into the R&I investment landscape in Alberta that would not have been readily recognized, including investment trends relative to other jurisdictions and the types of research in Alberta that receive support from other R&I funders. The tool allows the organization to run dynamic searches quickly and thus can be used to identify emerging “hot topic” areas and experts in fields of study.

Canada has made significant progress toward the integration and harmonized classification of research investment data. For example, members of the National Alliance of Provincial Health Research Organizations (NAPHRO) are applying a common classification scheme across their individual datasets. With Dimensions, NAPHRO can efficiently apply this scheme to their data and those of others with the goal of generating a collective view of R&I investments in Canada. Currently NAPHRO members in western Canada are collaborating with Digital Science on a project to identify trends in grant and award patterns within that region and identify more distal impacts of their investments.

To classify impacts according to the AIHS impact framework, a second tool of interest to AIHS was Researchfish®. Researchfish is a web-based system used by funders to collect quantitative and qualitative information on the outputs, outcomes and impacts of the R&I projects that they fund (Researchfish, 2018). By 2014, the tool had been adopted by all the research councils in the UK and had been taken up by public funders and non-governmental organizations in North America and continental Europe. Over 110 research organizations were using the tool as of 2016, contributing to the collection of 2 million outputs and outcomes.

AIHS was the first funder in the western hemisphere to implement Researchfish. Prior to doing so, the organization had to determine if the tool was sufficiently compatible with AIHS's impact data collection requirements. A mapping exercise indicated that the tool's common question set was suitable for collecting ~80–90% of the desired indicators across the AIHS framework (Figure 2); additional information needs could be addressed through the addition of custom questions (i.e., fit-for-purpose) tailored to the needs of the business. Researchfish was also of interest to AIHS because of its framework agnostic nature and its capability of standardizing input. Finally, the tool helped AIHS overcome several challenges, namely:

• Streamlined and standardized data collection between programs, thereby enhancing the ability to analyze and report impact data in a reproducible way;

• Use of a web-based data collection tool that was accessible 24/7 throughout the year and enabled users to report data once and re-use it multiple times;

• Provided the ability to internally benchmark on a year-by-year basis; and

• Incorporated data validation processes.
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FIGURE 2. Mapping the outcomes categories in Researchfish® to impact categories.



AIHS implemented Researchfish using a phased approach and several unique questions were added to improve the tool's fit with the organization's strategic priorities and focus areas. This included questions aligned to the framework's health impact sub-categories of health status, determinants of health, and health-system changes. Because AIHS had been collecting outcome data from its researchers and trainees previously, implementation of the tool was essentially a process change for those involved rather than a net new development. In addition, end user engagement activities were undertaken to help AIHS's research community better understand the importance and value of impact reporting in general. These engagement activities included orientation sessions with end users to highlight how the data collected through the tool aligned to the AIHS Health Research Impact Framework, and how the data would be used and communicated by the organization.

Implementation of Researchfish provides the organization with a more systematic and standardized way to annually collect impact data along the pathways from initial discoveries in the research laboratory to wide-scale adoption in the health system. It enables the organization to produce and make publicly available comprehensive annual impact reports about its health portfolio investments (AIHS, 2015; Alberta Innovates, 2016, 2017). The reports include outcomes and impacts being achieved across the impact framework, a sample of which is provided in Figure 3. Key outcomes and impacts from a strategic perspective are communicated on a one-page scorecard that is useful for informing both internal and external stakeholders (Figure 4). The ability to create cascading scorecards for different health portfolios and programs has increased the analytical and reporting capability of the organization. These impact assessment tools and products also inform other organizational activity including performance monitoring. Several impact exemplars are also included in the reports to showcase in more detail the achievements made by individual trainees or research teams.
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FIGURE 3. Sample of Alberta Innovates' Health Innovation Impacts: 2016/17.
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FIGURE 4. Scorecard from the Alberta Innovates Annual Impact Report for Health Innovation: 2016/17.



Clearly communicating impact to diverse stakeholders provides the opportunity to enhance use and actioning R&I evidence. A third tool under development, an impact narrative repository is being designed by Alberta Innovates to communicate key research contributions that have occurred along the pathways to impact. Impact narratives that will be collected in the repository range from 2 to 4 pages and are designed as a communication product that uses a narrative approach to “tell the story” of what and how impacts were generated. Rigor is addressed by using a guiding template (available through the repository), providing corroborating sources and integrating metrics into the narrative, as well as through document review and stakeholder interviews as needed. Because impact narratives are audience driven, they are written in plain English with a public audience in mind.

LESSONS LEARNED THROUGH LIVED EXPERIENCE

Alberta Innovates, primarily through the activities of the AHRMR and AIHS, has nearly 20 years of experience in implementing, using and refining research impact frameworks and tools to assess the returns on R&I investments. Over time and through lived experience, the evidence-based practice approach to research impact assessment within the organization has been increasingly augmented by practice-based evidence and experience. A key lesson learned is that conceptual frameworks and associated tools need to be flexible to accommodate new or additional metrics that address changes in business and/ or stakeholder needs. This includes measures that will be used for reporting at an aggregate level (e.g., organizational scorecard) as well as those used at different levels of analysis (e.g., portfolio, program, project, etc.).

Implementing the framework and tools was a pragmatic approach to systematically collect information at an organizational level and cascade to funding portfolio and program levels across the organization. Successful implementation required the additional development of new data management governance structures as well as integration of new processes into the business workflow.

Best practice guidance on communicating impact to diverse stakeholders requires integrating quantitative impact information with narratives (Adam et al., 2018). The narratives provide additional qualitative information that help contextualize the impact achieved by researchers. Creating different communication products for diverse stakeholders was required given different preferences for using the information; for example, the one-page scorecard was useful for policy makers, while the research community found the more comprehensive annual impact report useful for describing impacts across the continuum from basic discovery research to applied.

Continuous learning was best achieved through collaboration within the organization as well as across organizations and borders. Collaboration initiatives and the sharing of better practices with international funders and other organizations have helped accelerate implementation and move the “science” of impact forward. Collaborations have also helped harmonize research funding mechanisms and have resulted in greater understandings about how funders are using data to maintain effective funding systems and better program design.

The biggest lesson learned to date for implementation has been to understand the culture of change in terms of both assessment (i.e., assessors) and receptor capacity (i.e., practitioners, decision makers) that is needed to action assessment findings. The change management efforts and steps necessary to effect change both internally and externally cannot be over-estimated.

NEXT STEPS

Work is currently underway to further evolve the Alberta Innovates Research and Innovation Impact Framework by generalizing it to other sectors (e.g., Clean Energy). The result will be a cross-sectoral R&I impact framework. This continued evolution is driven by the recent consolidation (November, 2016) of four individual sector-focused Alberta Innovates agencies—Bio Solutions, Energy and Environment Solutions, Health Solutions and Technology Futures— into a single organization, and the Alberta Government's new Research and Innovation Framework (Government of Alberta, 2017). In keeping with its mandate to be outcomes focused, the forthcoming framework will be instrumental in guiding Alberta Innovates in tracking its progress and achievements across the pathways to impact and aligning it with the organization's strategic priorities.

To further enhance its utility and value, the forthcoming framework will serve as a policy instrument to realize economic and societal impacts and will be used prospectively within Alberta Innovates to assess the rollout of the organization's new strategic plan. A series of cascading balanced scorecards will also be developed and implemented to inform both strategic and program management decision-making. To allow sufficient time for impact to occur, Alberta Innovates will follow up post grant and continue to conduct impact assessments retrospectively. To communicate impact that makes sense to Albertans plans are underway to create an impact narrative repository tool which will provide public access and a search functionality by research impact categories, keywords etc.

CONCLUSION

Assessing and measuring impact is challenging given issues with the many definitions of impact, time lags, establishing attribution, and contribution, etc. However, implementing a framework to assess the impact of health R&I has proven to be useful in creating an impact culture within an organization that includes a shared understanding of impact, use of a common language, approach and shared tools. As the focus shifts from proximal to distal impacts, it is increasingly important to use mixed methods and heterogeneous data sources given the complexity of measuring and assessing societal impact. The advancement of new web-based tools in the market will assist in meeting the challenges associated with measuring impact as they enable greater collection and integration of data and the ability to conduct more comprehensive analysis. The robustness of information that emerges from these tools will better the understanding of the collective efforts needed in the R&I ecosystem to achieve these distal impacts and realize the maximum benefits to society.

Moving forward in Alberta Innovates, the focus will be on incorporating impact prospectively through the identification of the ultimate intended impact(s) as well as the pathways for achieving them. The goal is to understand the diverse impact pathways so that the organization can better accelerate the translation of research and innovation to optimize societal impact. This will require further enhancement of the framework and tools used to assess impact.
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Framework name and description

Canadian Academy of Health Sciences (CAHS)
Preferred Framework (Canada)

Ahealth research framework that demonstrates
how research activity informs decision-making,
eventually resulting in changes in health, economic
and social prosperity. This is achieved by serving as
aroadmap that tracks health research impacts in
five main categories:

o Advancing knowledge;

« Building capacity;

« Informing decision-making;

« Health impact; and

« Broad socio-economic impacts.

The framework is accompanied by a comprehensive
toolbox that includes a preferred menu of 66
indicators and metrics that can be used to measure
the returns on health research investments.
Primary purpose(s): accountability, analysis and
advocacy.

Primary methods: mixed methods.

Data Sources: range from bibliometrics to
economic analysis.

Measures: range from inputs to outcomes and
impacts.

Advantage(s)

Tailored to the Canadian context

Very comprehensive

Flexible

Developed through engagement and has strong buy-in
Formative

Looks at process as well as outputs and impacts

 Concept of an indicator library

.

Aligned with main funders in Canada

Disadvantage(s)

* Resource intensive to implement

+ Complicated

+ Developed by committee

* Requires participant expertise

 No ranking—hard to use for allocation purposes

« Large burden on participants

« Definitional ambiguity between outputs and
outcomes

Excellence in Research for Australia (ERA)
(Australia)

Aims to identify, recognize, and promote the
research excellence of Australia’s universities. Under
the ERAS Engagement and Impact Assessment
Pilot, academic institutions measure research
engagement and research impact through
indicators of impact and impact case studes.
Assesses quality, volume, application of research
(impact) and measures of esteem for all Australian
Universities at disciplinary level.

Primary purpose(s): accountabilty, analysis and
advocacy.

Primary methods: peer review and indicators.
Data sources: include bibliometrics and use of
impact case studies.

Measures: range from inputs to impacts.

Compliance from the research community
Burden on participants is moderate

Data accessible (engagement indicator driven)
Produces measures which can be used for ranking
Recognizes multi-disciplinary work

+ Indicator driven to capture engagement only

 Use of peer review, limits objectivity

o Does not capture societal or environmental
impacts comprehensively

+ Requires some central expertise (e.g., bibliometric
expertise on pane)

National Institute of Health Research (NIHR)
Dashboard (UK)

An internal system of NIHR that gathers and
presents NIHR funding categorized by the Health
Research Classification System and performance
indicators. The indicators are designed to help
identify efficiencies and increase effectiveness of
NIHR's research administration process and support
strategic decision making. Program level data is
pooled to provide a system level dashboard.
Primary purpose(s): accountabillty, analysis, and
advocacy.

Primary methods: indicators and peer review.
Data sources: include bibliometrics and data
mining.

Measures: range from inputs to outcomes.

Research Excellence Framework (REF) (UK)
Aims to inform funding distribution to research, to
provide accountability for public investments to
research and to provide benchmarking information
to enhance UK international research
competitiveness. REF is unique in that the
assessment evidence is used for allocating money
to Universities. REF exercises are conducted
through expert peer review carried out by expert
panels and assess:

 The quality of outputs;

« The associated impact outside of academia; and
» The environment that supports research.
Primary purpose(s): accountabilty, allocation and
advocacy.

Primary methods: peer review, case studies and
survey.

Data sources: include bibliometrics outputs,
impact statement and case studies.

Measures: range from inputs, outputs, outcomes,
and impacts.

oo

oo

Aligned with institutional goals
Formative

Can be used for monitoring impact

Wide applicabilty across the organization
Strong theoretical basis

Comparable within organization

Focused and selective set of indicators
Indicator setis balanced

Burden relative to retun is low
Acceptable to UK academic community as it uses
peer review

Comprehensive (includes societal impact)
Multi-method and Multi-discipiinary

Successfully piloted and implemented

Produces a single performance indicator which can be
used for ranking

Multidisciplinary

* High central burden

* Taiored to organization so external comparisons
challenging

* Reliant on information managerment systems

« High level of central expertise reqired

* Nota comprehensive assessment

« Continuous monitering burden

* Not multi-disciplinary

* Cost

* Total burden s high

o Can discriminate  against
researchers and institutions

* Summative

* Scalability not demonstrated

* Not Transparent

* Almost solely reliant on peer review ~ limits
objectivity

some types of

STAR METRICS (US)
STAR METRICS is a federal repository of data and
to0ls to assess the impacts of federal investments
into R&I. STAR METRICS intends to match existing
federal data to existing research databases to
produce linkages that demonstrate social, scientific
and econormic outcomes. Two levels of
measurement:

Level 1~ number of jobs supported

Level 2 - range of research fundied, researcher
interactions and wider impacts

Primary purpose(s): accountabilty, allocation and
advocacy.

Primary methods: incluce economic analysis, data
mining and visualizations.

Data sources: include data mining university
administrative data bases.

Measures: include inputs and outputs.

Data mining approach s relatively novel
Low participant burden once set up

Not a ranking approach

Does not produce a single indicator of comparative
performance

« Not fully developed and tested

« High initial burden, and expertise required 1o
establish

 Approach beyond level 1 not proven

« Level 2 will depend on quality of data input

« Level 1 focused entirely on jobs for money input
(not comprehensive)

* Summative (at present)

* Not a ranking approach—does not produce a
single indicator of comparative performance

Productive Interactions (Europe)
The premise is that knowledge develops and
impact is achieved through a series of productive
interactions between researchers and society. This
is modeled as a two-way process, with three types
of productive interaction measurement identified:

« Direct personal contact;

« Indirect interaction (e.g., via a publication); and

« Financial interaction.

« Engages users, findings assessed against internal
goals.

Primary purpose(s): analysis, acvocacy and can
be challenging for accountability.

Primary methods: interviews, data mining,
document reviews and site visits.

Data sources: include end users.

Measures: range from outputs to outcomes.

*Adapted from Grant (2013) and Deeming et al. (2017).

Formative
Sensitive to organizational goals
Avoids perverse incentives
Comprehensive

Flexiole

+ Some tools and “how to” guides

.

Avoids time lag interaction to impact thus reducing
bias against early career researchers
Mult-disciplinary

Useful for continuous improvement

Broad scope suitable for a wide range of contexts

« High burden on participants

* Not comparable between institutions

* Chalenging to implement

* Requires assessors 1o
interactions

 Assumes interactions are a good indicator of
impact

identity ~ productive
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: Understand the Context

: Identify the Assessment
Purpose

: Define Indicators of
Success

: Develop the Design,
Methods, & Data Collection

Communicate & Use
Findings

: Manage the Assessment

Description

.

Describes the program to be assessed, including
the unit of analysis, stage of development andtime
frame(s) for assessment.

Describes the program theory using a logic model
to articulate how the program is going to achieve
its intended impacts.

Identifies the use of a potential impact
framework(s) that may be applicable to the
program.

Identifies the stakeholders and their assessment
need(s).

Defines the research impact assessment (RIA)
purpose and assessment questions in relation to
stakeholder needs.

Identifies key indicators of success for the
assessment questions and selects a balanced set
of key indicators.

Describes the overall assessment design and/or
the design(s) to be used to answer each
assessment question.

Identifies the data collection method(s) for each
assessment question, including: the method(s)
and data source(s); the persons) responsible
for data collection; applicants (sample); and the
measurement frequency.

Describes the data analysis methods and data
management plans.

Identifies and describes the reporting and
communication strategies to encourage and
support the use of RIA findings by intended users.
Outiines the role of a project manager in managing
processes and people involved in the assessment
and a work plan for managing the RIA.

Identifies and describes any uncertainties of the
assessment actions and/or eventsand outlines the
intended response.

Describe the quality assurance processes or
factors that will be embedded into the
assessment.
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