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The importance of climate services, i.e. providing targeted, tailored, and timely weather and climate information, has gained
momentum, but requires improved understanding of user needs. This article identifies the opportunities and barriers to the use of
climate services for planning in Malawi, to identify the types of information that can better inform future adaptation decisions in
sub-Saharan Africa. From policy analysis, stakeholder interviews, and a national workshop utilizing serious games, it is deter-
mined that only 5-10 day and seasonal forecasts are currently being used in government decision making. Impediments to
greater integration of climate services include spatial and temporal scale, accessibility, timing, credibility and the mismatch in
timeframes between planning cycles (1-5 years) and climate projections (over 20 years). Information that could more usefully
inform planning decisions includes rainfall distribution within a season, forecasts with 2-3 week lead times, likely timing and
location of extreme events in the short term (1-5 years), and projections (e.g. rainfall and temperature change) in the medium
term (6—-20 years). Development of a national set of scenarios would also make climate information more accessible to decision
makers, and capacity building around such scenarios would enable its improved use in short- to medium-term planning.
Improved climate science and its integration with impact models offer exciting opportunities for integrated climate-resilient
planning across sub-Saharan Africa. Accrual of positive impacts requires enhanced national capacity to interpret climate infor-
mation and implement communication strategies across sectors.

Policy relevance

For climate services to achieve their goal of improving adaptation decision making, it is necessary to understand the decision
making process and how and when various types of weather and climate information can be incorporated. Through a case study
of public sector planning in Malawi, this article highlights relevant planning and policy-making processes. The current use of
weather and climate information and needs, over various timescales — sub-annual to short term (1-5 years) to medium term (6
20 years) - is outlined. If climate scientists working with boundary organizations are able to address these issues in a more
targeted, sector-facing manner they will improve the uptake of climate services and the likelihood of climate-resilient decisions
across sub-Saharan Africa.

Keywords: adaptation; adaptation policy; decision making; science communication; science—policy interface; serious games

1. Introduction

Sub-Saharan Africa (SSA) is highlighted as being particularly vulnerable to climate impacts through a
combination of exposure and low adaptive capacity (Niang et al., 2014; Simelton et al., 2012). Itis a
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region where multi-decadal (10-40 year) climate projections are limited, particularly over central and
southern Africa (e.g. James, Washington, & Rowell, 2014). This is due to a combination of factors, such
as poor observational records, high levels of interannual and decadal climate variability that are poorly
simulated, and a low level of investment in climate science (Kusangaya, Warburton, Archer van Garde-
ren, & Jewitt, 2014; Shongwe, van Oldenborgh, van den Hurk, de Boer, Coelho, & van Aalst, 2009;
Washington, James, Pearce, Pokam, & Moufouma-Okia, 2013). There is a pressing need for climate
information to inform national-level planning, and policy and decision making across a range of
sectors, environments, and socio-political settings (Jones, Roux, Scott, & Tanner, 2014; Vaughan &
Dessai, 2014), to support future climate-resilient development and to help safeguard promising
trends of economic development across the region.

The increasing recognition of the importance of climate information to inform climate-resilient
development has led to a growing focus on the notion of ‘climate services’. The aim of climate services
is ‘to provide people and organizations with timely, tailored climate-related knowledge and infor-
mation that they can use to reduce climate-related losses and enhance benefits, including the protec-
tion of lives, livelihoods, and property’ (Vaughan & Dessai, 2014, p. 588). A number of regional and
global initiatives have been established with the aim of improving climate services for integration
into planning, policy, and practice. These include the Global Framework for Climate Services
(GFCS), ClimDev-Africa, and the Integrated African Strategy on Meteorology (weather and climate ser-
vices of the African Ministerial Conference on Meteorology, or AMCOMET).

Identifying appropriate entry points for targeting climate services in line with national priorities is
essential for more effective use of medium-term climate information in decision making (Conway &
Mustelin, 2014). However, there is a lack of empirical studies assessing the use of such information
(Rose, 2014), especially in SSA. Barriers to the use of such information impede successful climate
change adaptation initiatives and climate-resilient development planning (Eisenack et al., 2014).

This article addresses the climate services needs of decision makers in SSA through a focused study on
Malawi. A variety of climate services exist for Malawi, generated by institutions around the world
(McSweeney, New, & Lizcano, 2010; Vincent, Dougill, Mkwambisi, et al., 2014). However, knowledge
is lacking on how this existing information is being used and the demand, in terms of type and time-
frame'. This is necessary to inform the development of climate science that addresses the information
needs for climate-resilient national planning.

Three research questions are examined:

1. What climate services do decision makers currently use and what challenges do they face in
their use?

2. What weather and climate (hereafter climate) information do Malawi’s ministries and departments
(hereafter departments) think would be useful to inform their decision making?

3. What is required to increase the use of climate information in decision making?

2. Methods

A policy analysis drawing on discourse analysis approaches was undertaken (Lindseth, 2005) in the fol-
lowing national level plans and policy documents: Vision 2020; Malawi Growth and Development
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Strategy II (2011-16); National Climate Change Policy; National Adaptation Programme of Action;
Climate Change Investment Plan; National Disaster Risk Management Policy; Agricultural Sector
Wide Approach; National Water Policy 2005; National Environmental Policy 2004; and the draft
National Social Protection Policy. These plans and policy documents were chosen based on climate
change being explicitly mentioned or implicitly critical. The purpose of the systematic analysis was
to determine the climate discourses, the extent to which they are uniform across the plans and policies,
and to inform the sampling of interviewees within key departments.

Semi-structured interviews were undertaken in May 2014 with senior public sector decision
makers in order to (1) interrogate the nature of department decision making processes (including
how these address the discourses of climate change in current policies and strategies) and the
extent to which weather and climate information is currently utilized, and (2) identify the most
appropriate technical-level planning staff to be invited to a national workshop. Due to limited
private sector engagement in climate change efforts across the southern Africa region (Kulima Inte-
grated Development Solutions, 2013; Stringer et al., 2014), only public decision makers and repre-
sentatives from UN agencies, donors, and NGOs were interviewed. Sampling was purposive and a
snowball approach was adopted, starting with contacts in the departments from which the analysed
policies originated. A total of 21 semi-structured interviews were held: 14 with government staff,
three with NGOs, two with representatives from a UN agency, and two with donors (see Supplemen-
tal Material 1). The focus was on food security, social protection systems, and disaster risk manage-
ment, as cross-country sectors identified as having the greatest opportunities for impacts from
increased use of climate services (Vincent, Dougill, Dixon, et al.,, 2014). Interview notes were
subject to thematic analysis around existing and potential information needs and current barriers
(Boyatzis, 1998). Results from the analysis of interview data also informed the design of a national
stakeholder workshop based around role-playing and serious games, designed to reflect Malawi’s
decision-making processes.

Representatives from seven government departments in five ministries were invited to a 1.5-day
workshop in August 2014. The workshop targeted public decision makers, particularly technical
staff in departments with responsibility for planning. Ten Malawian decision makers participated in
the workshop (see Supplemental Material 1).

The first workshop activity developed a role-playing scenario that was unfamiliar to all the partici-
pants, but had close parallels with their daily jobs. The purpose was to give participants the opportunity
to think through what climate information would be useful to inform decision making in the role-
playing scenario. This was designed based on two premises: existing climate adaptation planning
games (Jones, Ludi, Beautement, Broener, & Bachofen, 2013) and findings from the semi-structured
interviews, which showed that very few departments use climate services in their planning (for
details see Supplemental Material 2).

The second workshop activity was based on the ‘Paying for Predictions’ game (Mendler de Suarez
et al., 2012). This involved a simulation that was designed to demonstrate the potential utility of fore-
cast information and projections, while also highlighting levels of (un)certainty (van Pelt, Haasnoot,
Arts, Ludwig, Swart, & Biesbroek, 2015). The game had two aims: to demonstrate the trade-offs between
early investment in risk reduction (via longer-term planning) compared to a wait-and-see decision that
might risk high costs later, and to examine decision makers’ capacity to use information with different
levels of (un)certainty (for details see Supplemental Material 3).
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Having undertaken the first two games, participants were given the opportunity to consider the
potential uses, opportunities, and limitations of climate information in planning, based on feasible
scenarios. Having considered this, they were better placed to reflect on their own experiences of
how climate information may inform the decisions they make within their own departments. The
final workshop activity involved small groups from multiple sectors identifying, comparing, and con-
trasting the day-to-day planning decisions made by each participant and their department. Partici-
pants were asked to consider what climate information could usefully contribute to more robust
planning and decision making in the context of climate change to produce a list of information
needs. The emphasis was on what information would ideally be needed for planning, without the con-
straints of (their perceptions of) the current limits of climate science and information availability.

3. Results

This section breaks down the results to answer the first two research questions. The final research ques-
tion is addressed in the discussion (Section 4). In order to accurately represent the respondents, they are
quoted verbatim, with quotations from interviewees and direct statements from the workshop.

3.1. What climate services do decision makers currently use and what challenges do

they face?

The majority of information currently used is in the form of sub-annual forecasts (i.e. from daily to sea-
sonal). There was no evidence of the use of short- (1-5 years) or medium- (6-20 years) term climate
projections in current sectoral decision making in any of the departments where interviews were con-
ducted. This is despite the availability of Malawi-specific projections (McSweeney et al., 2010) and their
use in Malawi’s National Communications to the United Nations Framework Convention on Climate
Change (UNFCCC). An interviewee from the Ministry of Local Government and Rural Development
(MLGRD) stated that they only use ‘immediate’ weather information in their planning, while the
Department of Disaster Management Affairs (DoDMA) and departments in the Ministry of Irrigation
and Water Development (MoIWD) use 5-10 day forecasts for planning purposes, with daily updates
on extreme weather events. A DoDMA interviewee suggested that they ‘do not have long-term plans
based on long-term climate scenarios due to resource constraints’. A similar statement was made by
an interviewee from the MoIWD, who identified a lack of advance projection capability within the
Department of Climate Change and Meteorological Services (DCCMS) as a primary restriction in
gaining access to medium-term climate change information, despite them recognizing the value of
such information for their infrastructure planning with lifetimes of 6—20 year periods.

Evidence suggests that seasonal forecasts (on a timescale of 1-6 months) are being used to inform
annual planning in sectors such as water, energy, agriculture, and disaster management. For
example, the DoDMA use seasonal forecasts to inform the National Contingency Plan, while several
departments within the Ministry of Agriculture and Food Security (MoAFS) use seasonal forecasts.
The Department of Land Resources and Conservation, Department of Crop Production (both in
MOoAFS), and DCCMS coordinate to produce the Agricultural Crop Production Survey, which provides
advice for farmers that is communicated through extension services and radio. However, as yet, they
only focus on the coming season and do not consider decadal to medium-term projections that
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could usefully inform future agricultural research investments, irrigation and water resource manage-
ment planning, and training needs for agricultural extension staff.

Interviewees from departments within the MoIWD outlined that ‘seasonal forecast information is
being used in planning decisions, but as yet longer-term scenarios are not being used to design new
long-term investments, such as irrigation projects’. In the absence of climate model-generated projec-
tions, the MoIWD uses statistical extrapolations of past observational records (temperature, potential
evapo-transpiration rates, and rainfall). Such linear modelling, which is also used by other depart-
ments, including the DoDMA, is problematic in that it assumes both robust observational data cover-
age and that the future will mirror the past, which is unlikely to be the case under projected climate
change.

The Department of Economic Planning and Development (DEPD) in the Ministry of Economic Plan-
ning and Development looks at cross-sectoral issues to inform national development strategies and
plans, but currently does not actively use any climate information, despite a number of its staff
members having participated in the main regional climate change training programme (Winter
School at University of Cape Town). Other institutions dealing with cross-sectoral challenges such as
food security, for example the Malawi Vulnerability Assessment Committee, also only look to the
coming season, with decisions based on past observations of comparative years, rather than model
projections.

A number of challenges impeding more active incorporation of climate information into decision
making emerged during the interviews and the workshop. These were linked to issues of spatial and
temporal scale, accessibility and credibility, policy planning cycles, timing and mismatch in time-
frames between planning cycles (1-5 years), and climate projections (over 20 years). This section
addresses each of these challenges in turn.

Current information is viewed as inappropriate to spatial and temporal scales of decision making.
For example, a representative of the Department of Agricultural Extension Services (DAES) stated
that the spatial resolution of available information is not suitably downscaled, and that ‘this [down-
scaling] is extremely important in order to ensure that weather and climate information is not gener-
alised over a number of different agricultural zones’. The DoDMA is more concerned with knowing the
timing and spatial distribution of extremes, such as heavy rainfall and strong winds, on a sub-annual to
short-term timescale, and they attributed the absence of such information to ‘the hardware and equip-
ment to which the DCCMS have access’. On a shorter timescale, the skill level of the DCCMS seasonal
forecasts is also perceived to be insufficient to cope with increasing variability and uncertainty. This
reduces the potential uses of current information and highlights a need for weather and climate
data at higher spatial and temporal resolutions.

The accessibility and credibility of information was also highlighted as a challenge. A key issue ident-
ified by the DODMA and a representative from the Ministry of the Elderly and Persons with Disabilities
(MoEPWD) is the packaging of information. The scientific terminology used by the DCCMS was not
considered to be easily accessible, and there is currently little tailoring of information to the needs
of different users. Communications from the DCCMS tend to be at the national level and are intended
to then be ‘interpreted’ for sectoral context prior to use and further dissemination. Interviewees high-
lighted that information is not packaged in a form that decision makers can use (e.g. scenarios and sec-
toral implications). Instead, they are provided with data and no analysis of the trends in, or
implications of, these data. This packaging affects credibility — interviewees from the MoEPWD did
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not think that the information they receive is adequate, limiting their confidence and willingness to
issue early warnings.

While it was recognized that the regional climate science needed to improve, it was often the com-
munication of information and the lack of training of users that led to problems with the credibility of
forecasts. These challenges were identified in department decision making, and planning structures
were identified by the UK Department for International Development (DFID) respondent and by the
DODMA. Lack of resources and the inefficient use of available resources were raised by many intervie-
wees as being the root causes of these problems.

Policy cycles and their timeframe also create barriers to the use of climate information. Policy analy-
sis and interview data suggest that the longest timeframe for political decision making is currently over
a 10-15 year horizon. The DEPD leads on this planning, but in interviews stressed that they ‘don't yet
use climate information for timescales of five years or more when appraising new projects or policies’ as
they were unaware that it existed. Sectoral planning should last for five years and align with the time
period for the Malawi Growth and Development Strategy (currently in its second phase, 2011-2016).
In reality, the time taken for strategies to be finalized means that they are not all operating on the same
cycle. Such short planning horizons currently make it difficult to integrate medium- to long-term
climate projections.

Although the DEPD is accustomed to working on medium-term timeframes, the majority of
workshop participants in other sectoral departments have a shorter timeframe of up to 5 years. Thus,
despite being able to identify a wishlist of future climate information needs in the role-playing activity,
they had difficulty in translating this into their real-life decision making. Such findings agree with other
studies in SSA, where short-term (S-year) policy cycles are prevalent and the availability of climate
information is limited (Vogel, Moser, Kasperson, & Dabelko, 2007; Ziervogel, Shale, & Du, 2010).

The timing of the receipt of weather information (sub-annual seasonal and 5-10 day forecasts) can
also be problematic. Several departments noted that the existing use of climate services tends to be
reactive; they respond to information when prompted by an extreme event rather than to information
provided in advance. This can mean that extremes are a surprise, leaving little time to prepare, and
necessitating costly relief and rehabilitation efforts. To overcome this, a DoDMA interviewee suggested
that ‘early warning could be provided a week in advance and that the links between disaster risk
reduction and climate change adaptation could be strengthened in government planning’.

3.2. What weather and climate information do Malawi’s ministries and departments think
would be useful to inform their decision making?

The workshop activities provided data on climate services needs across three different timescales ident-
ified from interviews with decision makers: sub-annual (daily to seasonal), short-term (1-5 years), and
medium-term information (6-20 years). In investigating this, the need was stressed to not be con-
strained by what they believe to exist at the present time, but to consider what they would ideally
need to be available to best use in their planning (regardless of the current and/or future feasibility
from a science perspective) to ensure climate-resilient decisions are made. By highlighting what
would be useful for decision making, this list can help to prioritize the development of, and investment
in, climate services nationally and regionally. This section looks at sub-annual, short-term, and
medium-term information in turn.
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Regarding sub-annual weather information, average annual rainfall totals and distribution were
identified as being most important. In addition to the probabilistic seasonal forecast, more significant
for all sectors was information on the nature of that rainfall — about the likely duration of the annual
wet season and the potential for dry spells within this. The MoAFS stated that it would be very useful to
have more frequent updates within the rainy season as well as longer-range forecasts than the current
5-10 day forecasts (for example, a 2—3 week forecast). This echoes recent case study findings (Simelton
et al., 2013; Warner & Afifi, 2013).

Sub-annual information on the occurrence of extreme events — especially floods and droughts but
also strong winds and hail — was also regarded as being desirable, as was insight into the location of
these extremes to enable cascading of early warning. The Environmental Affairs Department (EAD)
stated that national-level maps (downscaled from global climate models) of, for instance, flood risk,
were vital. Both the MoIWD and the MoAFS identified current temperature information as important,
and the MoIWD also considered both sub-annual forecasts and annual projections of humidity and
evaporation to be useful.

A role for multi-annual short-term information, on a 1-5 year timescale, was identified by a variety
of departments. Annual rainfall totals at high resolution each year for the next five years, along with
temperature, humidity and evaporation information, could be used by the MoIWD to conduct hydro-
logical modelling at a sub-basin scale. Projected annual rainfall totals could enable projections of quan-
tity of surface water and groundwater. Population trends and land use (cover and change) could also be
factored in to investigate how water demands may change under climate change. The MoIWD pro-
posed that the most useful weather and climate information will vary by catchment, highlighting
the need for information on how climate change will interact with local conditions to influence
flooding.

The MoAFS also stated that they needed data on a 1-5 year timescale, and the DoDMA raised the
need for information on extreme events and the impact of climate change on agricultural productivity
over the next two years. Similarly, the MLGRD argued that they needed shorter-term climate projec-
tions than the current mid-century ones to better support their three-year planning horizons.

All the departments involved in the research recognized that the short-term information needs that
they identified above would also be useful on a multi-annual medium-term (6-20 years) timescale. The
DEPD requested weather and climate projections for 15 years to fit in with their longer-term planning
cycle. The DAES identified that information on a 5-10 year timescale would enable better planning for
the agricultural sector, while the DoODMA believe that medium-longer term climate projections would
support its international commitments in developing Malawi’s National Adaptation Plan (NAP). The
MoIWD want longer-term predictions to better plan future irrigation investments and the MoEPWD
stated that the future heat/temperature range over the next 5-10 years is important as people with
albinism and/or sight problems may need to be provided with special lotions and/or sunglasses.

Beyond the information needs themselves, the downstream issues of packaging and communication
structures required to effectively translate information into use were also reiterated. The EAD wanted
the 5 year information to be in the form of adaptation scenarios so as to support the planning of appro-
priate options, while the MoEPWD also considered that projections based on a range of socio-economic
scenarios would enable future planning. The MoIWD's need is for a tool to facilitate decision making
and to enable identification of areas where future investments in water and sanitation infrastructure
are needed.
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During the consultations, NGOs and donors also noted the potential to use short- and medium-term
climate information in their activities, with many interviewees stating that the DCCMS is open and
willing to freely share climate information. Data from weather stations across the country have been
used to trigger publicly supported index-linked weather insurance under a number of pilot schemes
(Osgood et al., 2007; Osgood, Suarez, Hansen, Carriquiry, & Mishra, 2008). However, NGOs and
donors noted climate information for 5-40 years could better inform public insurance models and
more clearly define trigger points for food insecurity and the longer-term framing of sustainable insur-
ance payment schemes. There are also a number of attempts under way to improve observational
records, supported by donors, government, and NGOs.

4. Discussion: what is required to increase the use of climate information in
decision making?

In addition to addressing the challenges outlined above, more effective use of climate services planning
requires greater understanding and confidence in the use of climate projections by decision makers.
The workshop games showed that planners are very aware of the need to ‘future-proof’ decisions,
but are unaware of the existence of climate projections that can enable that in a more robust
manner than statistical extrapolation based on past observations. This is partly because there is insuffi-
cient capacity of decision makers to evaluate the range of projections that exist, and the varying results
for projected temperature and rainfall change (Jones et al., 2014). Having one set of national projec-
tions under different socio-economic scenarios — ideally created using the latest available climate
science — will improve the likelihood of inclusion in sectoral planning at the national level. Relying
on the DCCMS to undertake all these roles — generating local weather and climate information, and
interpreting, disseminating, and communicating projections from international sources to different
sectors — is unrealistic given the number of current staff (13 in the national headquarters). There is
thus a potential role for boundary organizations to bridge the gap between international producers
of climate information and national users. This section outlines in turn these three key actions to
increase the use of climate information in decision making.

4.1. Capacity building of decision makers around the opportunities and limitations of
climate projections

Users of climate services are currently rooted in the notion that future circumstances can be predicted
based on past patterns (cf. Rayner, Lach, & Ingram, 2005). For instance, when presented with an annual
planning decision, all groups in the role-playing activity chose a multi-year type of information (e.g.
multi-year drought forecast or multi-year rainfall and temperature forecast). When asked why, the
groups argued that it is important to know what has happened in the past in order to ‘future-proof’.
The literature shows that valuable lessons can be learned from the past (e.g. Boyd, Cornforth, Lamb,
Tarhule, Lele, & Brouder, 2013; Dixon, Stringer, & Challinor, 2014; Hammill, Harvey, & Echeverria,
2013). However, under climate change, looking backwards alone will not provide sufficient insight
to guide robust future climate-resilient planning (Vincent et al., 2013; Wise et al., 2014). This
finding indicates a lack of understanding of what a multi-year forecast is and the mechanism
through which it is generated (i.e. that it is a projection of future weather and climate and not just a
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historical weather and climate pattern) (cf. Kirchhoff, Lemos, & Engle, 2013). It also shows a lack of
awareness regarding both the types of information that can be generated, and the accuracy and efficacy
of past trends in predicting future weather and climate (Dessai & Hulme, 2004).

Various departments raised the issue of limited capacity to understand weather and climate infor-
mation. To effectively integrate short- to medium-term information into planning, they will need
additional knowledge on the opportunities and limitations of projections, and how to deal with infor-
mation on a timescale longer than a seasonal basis that takes into account changing trends (Rayner,
et al., 2005). As one interviewee from the MoAFS noted, ‘it’s not enough to have the information
but [we need] to understand how to use it’.

4.2. Developing one set of nationally agreed scenarios

Embracing uncertainty and the need for evidence-informed decision making is a key finding in the
regional and international debate on steps needed to enhance the value and impact of climate
science (Daron, 2014; Ranger, 2013; Rose, 2014; USAID, 2013; Vaughan & Dessai, 2014). However,
the ‘Paying for Predictions’ game with seasonal forecasts showed that dealing with the concept of
uncertainty in itself does not impede the utility of information for decision makers. Instead, it is the
uncertainty related to which model and projections to believe, as opposed to the inherent uncertainty
of future modelling, which is problematic. Generating robust climate projections — and having one set
of nationally agreed scenarios — would help to alleviate this confusion. It would also contribute to
addressing another concern highlighted by several interviewees — the need to improve understanding
of climate change and the risks it poses to different sectors as, without that, decision makers cannot
even consider including it in their plans. Ensuring that nationally agreed climate projections are
high resolution would also improve the likelihood of their use (Lemos, Kirchhoff, & Ramprasad,
2012; Wood, Jina, Jain, Kristjanson, & DeFries, 2014).

4.3. Identifying boundary organizations to effectively communicate between information
providers and users

The findings from Malawi highlight that uncertainty, inherent in using climate information, can stem
from inadequate understanding of the generation of weather and climate information and its oppoz-
tunities and limitations. The expertise — and often interests — of the DCCMS and its personnel is in gen-
erating the information, not in interpreting or tailoring it for the varied requirements of different
sectors. Instead, they disseminate it through the existing national channels to other departments,
and the staff there are responsible for its interpretation. However, end-users are unable to understand
the inherent uncertainty in the information and that advice resulting from it cannot be relied upon as
the absolute truth. The Department of Water Supply Services in the MoIWD reiterated that ‘we are cau-
tious about giving out warnings based on modelling, not just observations’. This demonstrates that
although end-users make a range of decisions under uncertainty (cf. Lemos & Rood, 2010), a lack of
understanding persists about how to interpret climate information. Findings suggest that greater atten-
tion is needed on communicating uncertainties (Pidgeon & Fischhoff, 2011), and this applies through-
out SSA. The capacity of the DCCMS to undertake all these roles without a significant increase in the
numbers of appropriately trained staff is, however, an impediment.
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Boundary organizations that work at the interface between communities of experts and commu-
nities of decision makers (Cash et al., 2003) have been highlighted as an important mechanism in
ensuring climate information is optimally used by decision makers in a variety of sectors elsewhere,
including in water management in Brazil (Kirchhoff et al., 2013) and in coastal management in Austra-
lia (Shaw, Danese, & Stocker, 2013). Our findings highlight the communication gap between infor-
mation providers and users, and indicate that there may be a role for boundary organizations. Yet
the role and effectiveness of these structures in Malawi and other countries in SSA in linking climate
information with decision making is understudied. Moreover, the role of such boundary organizations
depends on their legitimacy, saliency, urgency, and credibility (Sternlieb, Bixler, Huber-Stearns, &
Huayhuaca, 2013).

5. Conclusions

The longest current timeframe for political decision making in Malawi is over a 10-15 year time
horizon. Sectoral planning processes currently take place on a short timeframe of up to 5 years.
There is no evidence of departments using short-, medium- or long-term climate projections in their
current decision making, despite the availability of regionally downscaled information from various
sources. Instead, only sub-annual weather forecasts (from daily up to seasonal) provided by DCCMS
are used. This agrees with other studies across SSA (Jones et al., 2014). Limited use of existing infor-
mation represents a significant barrier to climate change adaptation (Eisenack et al., 2014; Rose, 2014).

Various challenges emerged in the use of existing climate services during the interviews and the
workshop, relating to scale, accessibility and credibility, policy planning cycles, and timing. Together,
these limitations currently impede the incorporation of climate and weather information into national
policy planning and decision making in SSA. However, findings show that there is scope for climate
information to be more appropriately interpreted, packaged, and communicated in order for users
to be able to apply it so that it can deliver adaptation benefits across sectors on a national scale in SSA.

There are implications for climate scientists, and the funders of climate science, in terms of the direc-
tions for development in order to meet the needs of decision makers. Our findings highlight that there
is a potentially high user demand for climate information that currently does not exist. This includes
short-term multi-annual climate information that can be used in planning up to a 5 year timescale, and
spatially explicit information on likely extreme events. Many departments identified a need for multi-
year (up to 5 years in advance) forecasts for parameters including temperature, intensity, amount and
distribution of rainfall, and drought. All departments recognized that the type of short-term infor-
mation that they identified would also be useful on a 6-20 year timescale. However, investments at
the national level are also needed in order to make more effective use of current scientific capacities
to provide climate information at higher resolution.

There are also implications for the donor community to invest in and support the delivery of
improved climate services. Initial investments need to target awareness raising and capacity building
so that decision makers can first gain a better understanding of what climate information is — both cur-
rently and potentially available — and how best to interpret and use it in planning processes (Agrawala
& Van Aalst, 2008). This will help decision makers to understand the utility of climate services, and
would prompt a shift in national mindsets away from reliance upon past observations and linear
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modelling to use of future projections. Once government personnel are aware of what they could have
in the way of projections, they then need to be shown how to use them, and how such information can
be incorporated into planning processes. Without building this capacity, donors run the risk of invest-
ing in the generation of vast amounts of information that remains unused. Such support to climate ser-
vices would mean assistance to the DCCMS to better communicate existing locally and internationally
generated climate information, and to play a role in developing the science to meet the needs identified
by decision makers.

Acknowledgements

We thank all the government and non-government staff from Malawi who participated in the various
phases of this research process, and also Diana Chanika Mataya and David Mkwambisi for their support
in organizing the interviews and workshop. Additional thanks go to Lindsey Jones from the Overseas
Development Institute for reviewing an earlier draft. Any errors of interpretation remain our own
responsibility.

Disclosure statement

No potential conflict of interest was reported by the authors.

Funding
This work was supported and funded by a National Pilot Case Study grant as part of the Department for Inter-

national Development (DFID)/ Natural Environment Research Council (NERC) Future Climate for Africa pro-
gramme, managed by the Climate and Development Knowledge Network.

Supplemental data

Supplemental data for this article can be accessed at http://dx.doi.org/10.1080/14693062.2015.
1075374.

Note

1. We use climate services to refer to the whole timeframe of information, from short-term weather forecasts to

long-term climate projections. Although our focus was to investigate the use of climate information (projec-
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