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A collaborative approach to bridging the research-policy gap through the development

of policy advice software

Milne BJ, Lay-Yee R, Thomas J, Tobias M, Tuohy P, Armstrong A, Lynn R, Davis P,

Pearson J, Mannion O.

Abstract

We have developed a software-based tool to support a dynamic micro-simulation model of
life-course development (to age 13) as an aid to policy makers assessing the impact of
policies affecting children. We demonstrate how this approach bridges the research-policy
gap by creating: (i) an easy transfer of evidence in a form that policy-makers can use (e.g.,
“What is the policy influence of X on Y?”); and (ii) a “pull” system of knowledge transfer by
which policy makers control the knowledge they access. The advantage of close
collaboration with policy makers in the development and implementation phases is also

discussed.



Background

There is a growing body of literature on how best to translate research evidence into policy.
Historically, linear models of knowledge translation have been prominent whereby
researchers produce knowledge which is then disseminated to end users (Best & Holmes,
2010). This is often described as a “push” system whereby the knowledge produced is
“pushed” to policy makers for their use (Stewart and Oliver, 2012). This approach can suffer
from mismatches between the knowledge that the researcher produces and the knowledge that
the end-user wants. Indeed, governments have sometimes found it necessary to establish
research institutes to undertake policy research because of the unwillingness or
unpreparedness of traditional research ‘producers’ (i.e., universities) to do so (Nutley et al.,

2010).

A “pull” system of knowledge translation involves policy makers seeking out or requesting
information to fit their purpose (Stewart and Oliver, 2012). The “pull” system can work in
place of or as complementary to the “push” system, though both emphasise the gap between

researchers and policy makers across which information needs to be pushed and pulled.

To bridge this gap, some institutions have employed ‘knowledge brokers’ whose role it is to
‘translate’ the evidence produced by researchers into a form that is readily understood and
usable by policy makers (Frost et al., 2012; Knight and Lightowler, 2010; Lomas et al., 2007).
More recently, a partnership approach between researchers and policy-makers has been
suggested by which both partners work together to produce the evidence needed for policy
(Best and Holmes, 2010; van Egmond et al., 2011). Such research-policy collaborations have
been shown to engender greater commitment to the project goals (Newman et al., 2011) and

better translation of research findings (van Egmond et al., 2011). For example, a policy-



research partnership to evaluate a policy initiative was found to increase the acceptance of the

findings by both parties (Newman et al., 2011).

The aim of this paper is to describe how a decision support software tool bridges the
research-policy gap and thereby provides unique benefits for policy makers. This tool has
been developed specifically to help policy makers assess the impact of policies affecting
children, and is the result of collaboration between researchers and policy makers. This tool
runs a micro-simulation model called Modelling the Early Life-course (MEL-C), which uses
the results of longitudinal analyses to determine both the normal transition of children
through the life course, and also the impact of policy interventions on determining outcomes
for children. The tool includes a graphical user interface and allows policy makers a

‘window’ into research in a way that allows an easy translation to policy.

In the following sections, we will describe the MEL-C micro-simulation model and the
software application that supports it, demonstrate how this model offers an opportunity for
policy makers to extract research findings for their policy needs, and details how the

development of the model has benefitted from the collaborative approach taken.

Methods

The Modelling the Early Life-course (MEL-C) model and decision support tool

MEL-C uses micro-simulation methods to develop an accurate model of early life-course
development in New Zealand. Micro-simulation relies on data from the real world to create
an artificial one that mimics the original but upon which virtual experiments can be carried
out (Gilbert and Troitzsch 2005). Micro-simulation operates at the level of individual units,

in our case these are children. Each child has a set of associated attributes as a starting point,
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e.g., age, gender, ethnicity, birth characteristics. A set of rules is then applied in a stochastic
manner to this sample to simulate changes in state or behaviour over time. Modifications of
influential factors can then be carried out to test hypothetical ‘what if’ scenarios on key

down-stream outcomes of policy interest.

For MEL-C, the set of rules is derived by analysing New Zealand child cohort studies (i.e.,
Christchurch Health and Development Study, Fergusson & Horwood, 2001; Dunedin
Multidisciplinary Health and Development Study, Silva and Stanton, 1996; Pacific Islands
Families Study, Paterson et al., 2008) to create a micro-simulation model of the first thirteen
years of children’s lives. Each of these studies has obtained ethical approval for the
collection and use of data on their sample, and the directors of each of these studies have
agreed to our use of their data for data analysis purposes. We have focussed on simulation of
three main outcomes: health service use, early literacy, and antisocial behaviour. Potential
predictors that have been modelled include: demographic characteristics, family

characteristics, pre- and peri-natal influences, and participation in early childcare education.

To enable policy makers and other interested parties to test the impact of influential factors, a
software-based tool has been developed that acts as a “‘window’ into the micro-simulation
model. This tool was programmed in JAVA and R with a graphical user interface called

JAMSIM (Mannion et al. 2011; Parker 2011).

The following case study illustrates how a policy analyst might use the software tool to test a
policy scenario (see also Figure 1). Suppose a policy analyst is interested in the impact of
decreasing smoking in pregnancy on later child outcomes, especially on children from

disadvantaged backgrounds. The tool could be used to test this scenario in the following way.
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First, the tool can be used to check the proportion of mothers who smoke in pregnancy (and
the quantity they smoke), both for the population as a whole and for those who are from
disadvantaged families. These results are based on simulation runs in which no features have
been changed in the system (i.e., “base’ simulation runs). Second, the policy analyst can use
these descriptive results to help decide a realistic change to these proportions or quantities
that might result from an intervention to decrease smoking in pregnancy. Third, having
decided a realistic change, this can be programmed into the software tool by changing the
proportion of mothers who smoke in pregnancy and/or by changing the quantity pregnant
mothers smoke. Fourth, a “policy’ simulation based on this change can be run. Fifth, the
results of the *policy’ simulation run can be compared with the results of the ‘base’
simulation run for outcomes of interest (note that an entire system is simulated so results can
be viewed for all outcomes). In particular, results can be generated to compare whether
differences between children from disadvantaged families and the remaining children are
smaller in the policy scenario versus the base scenario. Sixth, having viewed the effect of the
policy scenario programmed, policy analysts can use the software tool to try out different
policy scenarios for smoking in pregnancy and compare the results. Scenarios and the results
produced can be saved to allow for ease of comparison between policy scenarios run during
different sessions. Note that while the software tool can be used to assess and quantify the
impact of any factor in the model on any outcome in the model, the onus remains on the user

to interpret the importance of a policy change in relation to all of its impacts.

Figure 1 about here

Collaboration between researchers and policy makers



The project was supported by a public good research grant to researchers at the University of
Auckland, New Zealand, who then sought policy makers and analysts to help with the
development of the micro-simulation model and policy decision-support tool. Two
representatives from each of four New Zealand government ministries - Health, Education,
Justice, and Social Development - formed a “policy reference group” for the project. No
member of the funding agency collaborated in the development of the model, nor did policy

makers receive any funds from the funding agency.

The process of collaboration between researchers and policy makers has involved regular
(two-monthly) face-to-face meetings to discuss the development of the model. At an early
stage of the project, the policy reference group suggested the types of questions that should
be answered using the model. The policy reference group stressed that the model should be
able to identify all factors that are important to life-course development and well-being,
regardless of whether a policy lever exists for these factors. Policy-relevant questions
suggested by the policy-reference group tended to take the form, ‘What is the influence of X
on Y?’, and included:

1. Do any interventions have any impact on later (health, wealth, social, education, justice)
outcomes for Maori, Pacific or low-income groups?

2. Does good quality early childhood education overcome disadvantage in early life, and is it
a marker of later good outcomes?

3. Are children in households where both parents are working better off, and does the child’s

age at which parents work have an influence?”

A conceptual model of the early life-course forms the basis of the micro-simulation model,

and this was developed by both researchers and policy reference group representatives. This
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followed a framework based on the social determinants of health (Solar and Irwin 2010),
where structural elements related to social disadvantage fundamentally determine
intermediate parental and family factors and final health, education and psycho-social

outcomes.

Analyses of the longitudinal data to determine associations between each of the factors
(outcomes and predictors) in the conceptual model was undertaken by researchers. The ‘best’
models for each outcome were chosen using a stepwise procedure in SAS 9.3 (SAS Institute
Inc, 2010). For example, analysis of reading ability from these studies revealed that factors
such as parental education, birth weight, breastfeeding, welfare receipt, and household over-
crowding all had an impact. The strength of the associations between these factors and
reading (in the form of regression estimates) were then used in the micro-simulation model,

and users could view the simulated results of modifying any or all of these.

Identification of benefits of the tool for policy makers and the advantages of the collaboration
for the development of the tool

Benefits of the tool and advantages of the collaboration for tool development were identified
through several means, including discussions between researchers and policy makers on the
perceived advantages, reviewing notes from the policy reference group meetings, and
reflecting on the work undertaken on the project and on the finished product. These benefits

and advantages will be described in the section to follow.

Results

Benefits of the decision-support tool for policy makers



As a knowledge product, the tool has a number of benefits for policy-makers. First, the
ability of policy makers to interrogate the tool to explore the likely impact of policy
interventions makes for a very easy transfer of evidence to policy. Policy makers often lack
the time to search for policy-relevant research evidence (Stewart and Oliver, 2012). The
micro-simulation model developed is made available to policy makers to interrogate and
extract the evidence they require without the effort and time typically required to search for it.
Moreover, the research findings have been integrated and embedded in a working model of
the life-course and so represent the societal and population context within which policy
makers are operating. Thus, policy makers do not need to interpret isolated findings which

may or may not be applicable to the population in which policies are to be implemented.

Further, while the model currently contains the results of analyses of several New Zealand
longitudinal studies, the micro-simulation framework allows for integration of findings from
other sources (e.g., meta-analyses or results of systematic reviews). In this sense, the model
will never be “finished’, but will continue to be refined via feedback from those using
deployed versions of the model. Throughout the process of refinement, we will evaluate the
performance of the model by validating results against external benchmarks. The findings
produced by the model will thus represent an up-to-date resource of policy-relevant

information on life-course development and well-being.

Second, the micro-simulation model is designed to answer policy-relevant questions, e.g., of
the form, “What is the policy influence of X on Y?” (see examples above). Thus, policy
makers are not reliant on searching the literature for research papers and then interpreting
their results. Such papers may not have been written for policy purposes and so may not be

the best fit for the policy question under consideration.



Third, the model combines the best aspects of the “push” and “pull” systems of knowledge
transfer. Research findings are “pushed” - and can continue to be pushed - to the micro-
simulation model by researchers. However, as the development of the model has been
shaped by policy-makers to reflect their needs, a “pull” system has been established whereby
policy makers are able to access results from the micro-simulation model directly. A number
of different analyses are integrated into the micro-simulation model and the policy maker has
the ability to explore intended and unintended consequences of potential policy options,
based on simulations based on these analyses. The nature of the micro-simulation model is
such that the impact of any feature on any outcome can be tested. Thus, unlike a traditional
“pull” system by which policy makers request the evidence they want from researchers, using
the tool allows policy makers to directly access evidence on the impact of different policy

interventions.

Fourth, policy makers have control over the research evidence they access. Policy makers are
able to interrogate the tool (e.g., to check the simulated rates of risk factors and outcomes),
and also to manipulate the model to test the impact of policy (e.g., by simulating the effect of
changing factors thought to influence children’s outcomes). Because every factor in the
model can be modified, policy makers can also compare the effect of changing different
factors on the childhood outcome under investigation. Similarly, the effect of the same factor
on different outcomes can also be tested, or indeed the effect of a combination of factors on a
combination of outcomes. The differential effect of policies on different population
subgroups can also be tested - for example, examining the effects on ethnic subgroups or
those from the most deprived socio-economic subgroups. Changes affecting these sub-

groups are often of more interest to policy makers than changes to the overall population.



Fifth, the tool can be used not only to test the likely impact of a policy intervention, but also
to test the impact of more speculative “what-if” scenarios, which may or may not represent
realistic policy interventions. This is useful to policy makers wishing to understand the
impact of hypothetical “best-case” or “worst-case” scenarios (e.g., ‘what if smoking was
abolished in families of young children?’; “‘what if no children were breastfed?’). As with
any other scenario in which policy makers may be interested, the results of these scenarios

are at the fingertips of policy makers simply by interrogating the tool.

Advantages of the collaborative approach between researchers and policy makers

The benefit to policy makers of the decision-support tool owes a great deal to the
collaborative approach that has been adopted in the tool’s development. The process of
feedback and interaction developed as part of the collaboration between the researchers and

policy makers has led to a number of advantages in developing the tool.

First, the collaborative approach has allowed policy makers to influence the direction of the
project. Ultimately, the policy makers will be the beneficiaries of the research - in the form
of a decision support tool - so engaging them to influence the direction of the project helps to
ensure that the tool serves their interests. For example, the policy reference group suggested
that they would like to know about all of the factors that are important, so all such factors
should be modelled even if it is not clear whether or not some of these factors are modifiable
by policy. Moreover, the policy reference group suggested that the interplay between risk
factors need to be explored by considering, for example, the modelling of combinations
and/or interactions of risk factors, and considering the extent to which the impact of some

factors are mediated by other factors.
10



Second, the collaboration allowed policy makers to give advice on the policy options and

scenarios that were of interest to their respective government agencies.

Third, the policy reference group was able to give feedback on the functionality of the tool,
and how it should be used and deployed. On the functionality of the software application the
policy reference group suggested a number of added features, including (i) the ability to run
more than one scenario at a time and to compare the results across scenarios; (ii) the ability to
see a list of the factors likely to impact each outcome; (iii) enabling policy scenarios to be
tested on subgroups of the population; and (iv) the ability to view the impact of policy
scenarios across the whole distribution of an outcome rather than just on the mean level of an
outcome. On the deployment of the tool the policy reference group contrasted two competing
risks. On the one hand there was a risk of misuse of the modelling software (e.g.,
misinterpretation of results) if it was made widely available to the policy community without
guidance as to its use and its limitations. On the other hand there was a risk of under- or non-
use of the modelling software if it was kept in-house and modelling was undertaken by the
research group. The policy reference group advised that, on balance, the risk of under- or
non-use is greater than the risk of misuse, and so the deployment strategy should involve
having desktop access by policy-makers, with associated support and training from the
researchers who developed the tool. Many of the benefits to policy makers of the tool (e.g.,
ease of access to policy-relevant evidence) derive directly from the decision to make the tool

readily available to policy-makers.

Fourth, the link with policy makers from different government agencies produced an

accumulation of knowledge across a number of different subject areas. The benefits of this
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were demonstrated most clearly in the validation of the micro-simulation model, in that the
policy reference group was able to suggest a number of different datasets across the subject

areas of interest to their agencies against which the simulated results could be validated.

Fifth, the partnership between researchers and policy makers engendered trust in each other
and in the knowledge product. This reduced barriers and facilitated knowledge translation

and the uptake of tool use.

Discussion

We aimed to bridge the gap between research and policy by developing a decision-support
tool for policy makers. This tool integrates research evidence from analysed data, and this
research evidence can be explored easily (through interrogating the tool), flexibly (in that the
effects of many factors on many outcomes can be assessed), and in a policy-relevant way (i.e.,

as answers to the question “What is the policy influence of X on Y?7).

The difficulty of bridging the gap between research and policy has been well documented
(Black, 2001; Lomas, 2007; van Egmond et al., 2011). Attempts to bridge the gap between
research and policy have often involved the use of ‘knowledge brokers’ to act as the link
between researchers and policy makers, and these have met with some success (Lomas, 2007;
Knight and Lightowler, 2010; Frost, 2012). The knowledge transfer system described in this
paper attempts to go one step further by enabling policy makers to explore the impact of
changing factors on later outcomes directly through use of the decision-support tool. This
tool runs a micro-simulation model which integrates data and research findings from a

number of sources into a working model.
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The knowledge transfer benefits for policy makers described in this paper derive not only
from the application of micro-simulation methods to policy questions, but also the packaging
of a micro-simulation model in user-friendly software designed to meet the needs of policy
makers. Here, the input of policy-makers themselves was a key factor. A policy reference
group was formed comprising likely users of the tool. This group gave guidance and
feedback throughout the development of the tool regarding its look, functionality and

usability.

There are other examples of the use of software specifically designed for knowledge
translation. For example, two online databases - ‘Rx for Change’ and ‘Health Systems
Evidence’ - can be searched to find systematic reviews and other relevant documents
synthesising evidence for policy making (Grimshaw et al., 2012). The decision-support tool
described in this paper differs from these two excellent evidence repositories in that, with the
decision-support tool, the evidence is embedded in a working model and can be interrogated
to address specific policy questions. With the online databases the onus is still on policy
makers to search for relevant papers, assess their content for relevance, and evaluate their

importance for the policy question under consideration.

Nonetheless, these online databases do suggest a challenge for the future development of the
tool regarding how to develop a process for integrating additional information. As described,
the model contains the result of analysing data from New Zealand longitudinal studies.

These data sources do not contain information on all key determinants of child outcomes, and
it is also possible that estimates for some determinants can be improved. Thus a process is

needed to (i) identify determinants that are missing or are represented inaccurately; (ii)
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identify the relevant literature pertaining to these determinants and seek out reliable estimates

of effect; and (iii) update the model with the new estimates of effect.

A further challenge is to ensure that the micro-simulation model realistically represents the
underlying system; i.e., that the model is valid. The MEL-C model has undergone some tests
of its validity but more are required to ensure confidence in the results of the policy “what-
if?” questions asked of the model, both for the population as a whole and for particular

population subgroups (e.g., Maori, high deprivation groups).

Conclusions and implications

We have described the advantages of a micro-simulation model packaged in user-friendly
software to test policy scenarios relating to the early life course. Researchers and policy
makers should consider the value of micro-simulation models as a mechanism to test the
potential impact of policy interventions. Researchers and policy makers should also consider
the benefits of adopting a collaborative approach to producing research for use in policy. The
decision support tool described in this paper was developed in a partnership between
researchers and policy makers so that the tool serves the interests of policy makers, with
features that they want and with the ability to test the policy scenarios of greatest importance
to them. Close partnerships of this type have been found to facilitate uptake (Innveer et al.,
2002), and early signs suggest there is willingness to use the tool among a number of

government agencies.

Knowledge transfer has become a hot topic for those undertaking research, and a continuing

frustration for those in policy. The approach to knowledge transfer described in this paper,
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by which policy makers obtain the answers to policy questions using an empirically-based

model, may offer a way forward that bridges the gap researchers and policy makers.
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Figure caption:

Figure 1. Case study of how to use the software tool to test a policy scenario

1. What is the policy question of
interest?

ma—

What is the effect of decreasing smoking
in pregnancy on later child outcomes,
especially for children from
disadvantaged backgrounds?

2. Interrogate the software tool

!

3. Decide on changes to be made to
model to reflect policy change

What proportion of mothers smoke in
pregnancy? What proportion of these
are from disadvantaged backgrounds?
How many cigarettes per day do mothers
smoke during pregnancy?

!

4.Use software tool to change
conditions for units in the model

What is an achievable decrease in
smoking rates/consumption? What is an
achievable decrease for children from
disadvantaged backgrounds?

Change proportion who smoke in
pregnancy or quantity smoked among
smokers (and perhaps specify different
proportions/quantities for those from
disadvantaged backgrounds)

5.Run simulation under base
scenario (no change) and policy
scenario (conditions changed) and
compare results

6. Consider whether different

| scenarios should be tested and

compared

Results can be compared in tabular or
graphical form, and for means or whole
distributions. A comparison of the
impact for children from disadvantaged
backgrounds vs the remainder of the
population can be undertaken
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