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Certain groups of potential end users of climate information may remain excluded
from its benefits if their unique requirements are not taken into account

icholls (1999) defines the ultimate goal of improved climate prediction as the reduction of adverse socioeconomic consequences of clim'ate
variability. Although the science of seasonal climate
forecasting has advanced rapidly over the past decade,
the utility of the forecasts in practical decision making has not yet been established contrary to calls otherwise (Nicholls 1999; Stern and Easterling 1999). An
unstated assumption of the climate forecasting community is that improvement in forecast accuracy ipso
facto improves the utility of the forecasts to decision
makers. Early experience has questioned that assump-
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tion and shown that improved forecast utility is a
complex, multidimensional problem. Even forecast
precision (i.e., improved accuracy of forecasts at finer
scales), an active current and future research direction in the climate prediction community, may not
provide maximum potential benefit for a variety of
reasons, including those detailed below.
One of the greatest challenges the forecast community faces is that those with the greatest potential to
benefit from seasonal climate forecasts may be least
able to realize those benefits. The purpose of this paper is to identify and discuss critical factors that complicate the ability of potential users to derive benefit
from increasingly accurate climate forecasts.
One reason why this potential has not been realized is that certain key subgroups of potential users
of climate information may be underserved by the
design and provision of climate forecasts. These subgroups have been overlooked in operational forecast
applications partly due to a lack of sophistication in
the way the end user is viewed in the field of forecast
applications research (including research on opportunities and constraints for forecast uptake and use
by end users). More specifically, studies have not considered precisely who the end user is, tending to work
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at too coarse a scale.1 This paper begins by discussing
the emerging focus on the end user in forecast design,
dissemination, and application. Reasons why certain
user groups may be underserved are then considered
with the help of the findings of studies that have
worked at a finer scale in considering the end user.
The paper introduces a case study in northern South
Africa where it tests the hypothesis that gender acts
as a constraint on forecast application and uptake.
Finally, various recommendations for improving forecast applications for underserved user groups are
considered.
EMERGING

FOCUS

O N

THE

USER

IN

In the last decade,
the forecasting community has increasingly attempted
to serve end-user interests in the generation, communication, and application of seasonal climate information [Vogel 2000; (National Oceanic and Atmospheric
Administration/Office of Global Programs) NOAA/
OGP 1999]. In the review of Regional Climate Outlook Fora (Basher et al. 2001), authors call for an improved focus on users through the systematic expansion of relationships and networks with user
communities. Reviewers also encourage the development of more user-targeted information (Basher et al.
2001, p. 8). Murphy et al. (2001) state that a key starting point for work on improving forecast applications
is an in-depth understanding of the user profile.
To this end, a significant number of recent case
studies have focused on the end users of climate information, producing important findings and recommendations. Many of these studies have considered
the end-user group under scrutiny in a more general
sense, and have produced more general (although no
less useful) recommendations.
Valdivia et al. (2000) show in Bolivia, for example,
that only those families with highly diversified production strategies and with income less subject to climate variation have the resources necessary to use
climate data. Highly diversified production strategies
may ensure a more stable flow of extra income, which
may be used to fund responses to forecast information such as leaving areas unplanted or switching cultivars. Phillips et al. (2001) observe in Zimbabwe that
FORECAST APPLICATIONS.
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most farmers did not act on received climate information for the 1997/98 season, indicating a potential
lack of credibility of the forecast source. The lack of
action in this case study also shows the way in which
inadequate access to draft power constrains opportunities to vary planting time in response to seasonal
forecast information. Lack of access to credit (Vogel
2000) is seen as a potential constraint to the ability to
undertake strategies to increase production in the
light of a good forecast, such as increasing off-farm
inputs (Phillips et al. 2001). Vogel (2000) shows also
that access to land is a key factor for successful uptake and use of seasonal forecast information for resource-poor share-cropping farmers in the Northwest
Province, South Africa.
Pfaff et al. (1999) consider issues of equity and dissemination in the case of the 1997/98 El Nino in Peru,
with particular attention to the fishing industry. The
authors found that forecasts were made available on
the Web and in English. Smaller-scale producers, or
"artisanal" groups, were less likely to have access to
this kind of information. Larger-scale producers or
"industrial" groups, however, had more opportunities for access and uptake, given the language and
medium. In this way, the authors argue, the forecasters unwittingly disadvantaged some groups in relation to local competitors.
Lemos et al. (2002) focus on the use of forecasts in
policymaking in Ceara, northeast Brazil. The team
found that the sociopolitical environment through
which forecasts are disseminated and interpreted can
reduce the utility of a forecast for policymaking in a
variety of ways. The team found also that weaknesses
in forecast format and dissemination further reduced
its utility for application.
These end-user-focused case studies have helped
show, for example, that resource-poor2 users may be
unable to alter their practices in response to forecast
information based on resource and technology constraints (NOAA/OGP 1999) or due to weaknesses in
the forecast system itself (flawed dissemination strategies, lack of credibility of the forecast source, etc.).
These findings are proving valuable in identifying,
designing and implementing recommendations to
improve forecast applications. Attention to these de-

The notion of working at a particular scale, used throughout this paper, refers broadly to the idea of forecast applications researchers
being open to investigating heterogeneity within groups. Specifically here, studies should be open to identifying heterogeneity
within units that, in the past, have tended to be viewed as homogenous—the community and/or the household.

2

The term "resource poor" is used in this context not merely to indicate a lack of cash income, but also noncash resources such as
off-farm labor, access to land, and access to credit. The concept of sustainable livelihoods (Carney 1998) is particularly useful in
considering the resource endowment of a household as multidimensional, beyond monetary income.

1 5 2 6 1 BAF1S- NOVEMBER 2003
Unauthenticated | Downloaded 01/09/23 05:28 PM UTC

tails by forecast producers, forecast applications scientists, and policy makers may, however, still leave
certain subgroups of end users marginalized3 in climate information design and provision.
W H Y CERTAIN USER GROUPS MAY STILL
BE UNDERSERVED. Despite the emerging focus
on user groups in the forecast community described
above, most climate research/products are still not designed with the needs of specific clients in mind
(Gilles et al. 2000). The studies shown above have
tended to work at a more generic scale. Several case
studies have, however, worked at a finer scale, characterizing heterogeneity within communities and/or
households. These studies have succeeded in identifying some proposed determinants of user subgroup
marginality with regard to climate information. These
studies are summarized in Table 1 and detailed below. In some cases, the same study has worked more
generically, but has also started to look at end-user
groups at a finer scale. As a result, such studies appear both here and in the previous section.
Numerous authors, including several cited in the
previous section, have shown that lack of resources
may restrict both access to and uptake of seasonal climate forecasts (Blench 1999; Gilles et al. 2000;
Klopper 1999; O'Brien et al. 2000; Phillips et al. 2001;
Valdivia et al. 2000,2001; Vogel 2000; Patt and Gwata
2002; Ziervogel 2003). Where resource endowments
vary within an "end-user group," lack of attention to

3

The term "marginalized" is used here to describe the way in
which a particular group of people may be excluded from the
benefits of a particular system of support and/or inputs.

this finer scale of advantage and disadvantage may ensure that these subgroupings remain underserved by
the forecast system. Many of these studies are focusing increasingly on the finer-scaled intracommunity
variations in resource endowments.
Roncoli et al. (2001) undertook ethnographic research on the information sources and networks used
by farmers in Burkina-Faso, West Africa. The researchers organized the experimental dissemination
of forecasts to agricultural producers in its three sites.
Specifically, the project arranged for representative
farmers to attend the Previsions Saisonnieres pour
l'Afrique de l'Ouest (PRESAO) Forum, a forum held
annually in May for presentation and discussion of the
seasonal forecast. The farmers organized dissemination meetings on their return to their communities.
A team from the meteorological service visited project
sites in early July with the updated forecast.
The team found that seasonal climate information
circulated selectively. Several key groups at the
sub village level found themselves marginal to the dissemination process—for example, in one village,
women were not informed about a forecast dissemination meeting. In another two villages, a section with
lower-caste families was not informed, and neither
was a section housing families opposed to the village
leader. In all study sites, herders residing on the geographic margin of the villages were left out of the
evolving information network. A research perspective
that overlooked the role of these subgroupings within
the broader community would have assumed, incorrectly, that they would benefit from a seasonal forecast targeted only at the community scale.
Lemos et al. (2002) found that there are major constraints on the use and application of climate infor-

TABLE 1. Case studies s h o w i n g p o t e n t i a l d e t e r m i n a n t s o f user g r o u p exclusion in a forecast
system.
Study

Underserved group

Blench (1999); Gilles et al. (2000); O'Brien et al (2000);

—Subgroups with lesser resource endowments, i.e.,

Phillips et al. (2001); Valdivia et al. (2001); Vogel (2000);

intracommunity variations in resource endowments

Patt and Gwata (2002); Ziervogel (2003)

(e.g., off-farm income, labor, land water, credit)

Roncoli et al. (2001)

—Women
—Lower-caste families
—Families opposed to the village leadership
—Herders residing on village outskirts

Lemos et al. (2002)
Valdivia et al. (2001)

—Families more vulnerable to extreme climate events
—The elderly
—Those with lower levels of access to excommunity
institutions and information
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mation among agricultural end users in northeast
Brazil. The research team found that there were significant differences among groups with different vulnerabilities in potential use of climate information.4
For example, more vulnerable farmers tend to have
more limited access to climate information (e.g., they
have less education and reside in more remote areas).
In addition, forecasts have low utility value due to low
credibility of the official forecast producers (partly due
to competition with "traditional" forecast producers).
The team found that very few farmers actually
changed key agricultural activities based on forecast
information.
Finally, Valdivia et al. (2001) undertook a project
in Bolivia where they looked at how different groups
in an agropastoral community access information.
The team analyzed information networks to understand how local knowledge forecasts are disseminated
in the community, deriving lessons for the application of external-source seasonal climate forecast information.
The researchers found that age and access to outside organizations and information are significant determinants of access and exposure to local knowledgebased forecasts. These characteristics are useful in
mapping out the way in which seasonal climate forecasts from an external source would and would not
be disseminated and circulated within a community.
For example, a younger farmer with stronger connections to external organizations and information might
have the most access to seasonal climate forecasts but
the least access to traditional forecasting. This situation would be reversed for an older farmer with fewer
or no connections to external organizations and information. Again, key groups at the subcommunity
scale would not automatically benefit from a seasonal
forecast targeted at the community as a whole. These
subgroups may have particular requirements of the
forecast system.
Findings shown above have been produced by
studies working at a finer scale than findings described in the previous section. In some cases, as
mentioned earlier, the same study or project team has
worked at a number of scales, producing a wider
range of perspectives on characteristics of the enduser group. Characteristics found at a finer scale of
investigation, such as those shown above, need attention in forecast applications work to ensure that the

4

forecast system does not exclude these subgroups
from its potential benefits. As a further example, the
Mangondi study described below illustrates another
potentially exclusionary characteristic—namely,
gender—and shows the way it plays out in relation
to the forecast system.
M A N G O N D I CASE S T U D Y — T H E CASE

OF

Gender provides an excellent example of
a previously somewhat-overlooked quality that may
leave potentially significant user groups of the forecast system underserved. A case study undertaken in
Mangondi village in the Limpopo Province, South
Africa, illustrates this point. The NOAA-funded
project did not seek to work primarily with women
small-scale farmers. The site is, however, in a former
"homeland" in South Africa. In these areas a high
proportion of small-scale farmers are women, since
male family members tend to be wage earners in metropolitan areas (a legacy of the migrant labor system
under apartheid). It was not surprising, therefore, that
the resulting sample of farmers proved to be 85% female.
The project objectives were to profile household
livelihoods, to characterize household access to and
uptake of seasonal climate forecasts, and to assess
household requirements in terms of forecast design
and dissemination. Research methodology integrated
qualitative and quantitative approaches. Focus groups
and participatory meetings were held with farmers at
important points in the farming season. In addition,
one-on-one interviews were held with key members
of the communal farming group, and household surveys were undertaken for group members. Extracted
information was coded and quantified where appropriate. Finally, qualitative and quantitative analyses
were undertaken, including regression and logistic
regression.
Early in the project, gender and relationship of the
farmer to the household head5 emerged as significant
determinants of decision-making and preferences
relevant to forecast design and dissemination. These
findings are confirmed by statistically significant results derived from the completed household survey.
Results show, for example, that relationship to the
head of the household is the key determinant of which
node of dissemination the farmer prefers for the provision of seasonal climate forecasts (Fig. 1). This reGENDER.

The research team characterized the vulnerability of each family surveyed to extreme climate events. Parameters measured included information on farm assets, income flows, technology, access to off-farm income, and coping strategies.

5

Note that only 10 out of a total sample of 46 were female heads of household.
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lationship was shown, through logistic regression, to
be significant at the 95th percentile.
Specifically, a farmer who is the head of the household prefers radio as a medium of dissemination.
Farmers who are wives to heads of the household,
however, prefer that seasonal forecasts be provided
through the extension officer, in a "teach-in" situation. Results from participatory meetings and household interviews show that women expressed this preference because they like to ask questions, and also
because their time is not flexible enough to be able to
sit and listen to a radio program at a fixed time. Men,
in contrast, said that they had no problem scheduling a regular time to listen to a broadcast. This is an
important finding, particularly in the light of emphases by practitioners in the forecast community on the
development of radio as a means of forecast dissemination. Such an emphasis may exclude a key user
group.
These findings also echo writing on women's needs
in rural development, and in the broader agricultural
advice and inputs process. Ngqaleni and Makhura
(1996), for example, call on practitioners in rural development to take into account the greater constraints
on women's time and spatial mobility, as well as access to resources. Women in rural South Africa may
be the primary farmer, and yet not the primary decision-maker in the household and in the community.
The authors show that agricultural inputs and advice
or support systems that do not acknowledge these dynamics are set to leave women small-scale farmers
underserved. For example, the authors are concerned
that if grants for rural development go mainly to male
heads of households, they might rather be used for
urban housing, and not for improved rural livelihoods
(Ngqaleni and Makhura 1996).
It is clear then that inflexible adherence to the
household scale of investigation initially established
for the Mangondi project (as well as for various rural
and agricultural development initiatives described by
Ngqaleni and Makhura) would have ignored essential information. Essentially, the project found that if
intrahousehold
dynamics are ignored, the farmer
might not be served by the forecast system. Clearly,
the user group is not homogenous. In this case, the
user group must be considered through a "gendered
lens" (World Bank 2001) to identify specific needs and
preferences in relation to the forecast system. Once
again, forecast applications research perceiving a user
group as homogenous, that is, working at too coarse
a scale, may leave important users of climate information underserved in operational forecast application. Such an omission would reinforce the classic
AMERICAN METEOROLOGICAL SOCIETY

FIG. I. Cross tabulation of relationship to head of household vs preferred point of dissemination for a seasonal
climate forecast.
challenge in applying forecasts referred to above;
namely, that users who could potentially benefit from
advances in forecasting science may often not be able
to benefit.
It should be noted that farmers surveyed were definite in their desire for a seasonal forecast, and also
precise in how they would use such information were
it made available. Of the 46 farmers surveyed through
household surveys, 100% said that they would want a
seasonal climate forecast were it available. Should the
forecast be accurate only 3 out of 4 times, 65% said
that they would still like to make use of it. All the
farmers said that they would use it, stating specific
uses. In illustration, farmers stated, "I will plant in
time so as to be able to see if my crops can fail to produce enough—in other words I can plant twice in one
season;" "I would prepare my land in time and plant
in time so as to meet the need of my consumers;" and
"I would be able to plant crops that can be sold—or
there is high demand for it at market—rather than
things that are planted by everyone in the village." All
the respondents quoted are women over 50.
It should be noted, however, that 54% of the farmers surveyed asked for a forecast of the time of
season's onset rather than total seasonal amount of
precipitation (all farmers requested both types of information, should they be available). This mismatch
between what forecast producers can provide and
what forecast users request is increasingly well documented (e.g., Lemos et al. 2002). This challenge is
starting to be addressed by researchers in forecast
production and forecast application; as such, demands are made and communicated more explicitly
by user groups.
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IMPROVING

FORECAST

APPLICATIONS

Some
key tasks for the forecast applications research community may be derived from the discussion above.
First, the community must work to continue the process of sophisticating their characterization of user
groups. At all stages, specific attention needs to be
paid to roles, activities, and relationships (e.g., is the
farmer in the household also the primary decision
maker?). Ignoring these dynamics may leave potential users underserved. The community should more
frequently be open to investigating end-user groups
at a finer scale than that of the community/household/
farm. The latter should not be assumed as the best unit
of end-user identification.
Pfaff et al. (1999) also state that more effort is
needed to target affected groups to make forecast information more useful. To this end they call for a clarification of the delineation of different groups and their
goals. They regard this as imperative for funding
agencies and those concerned with the dissemination
of forecasts.
Kgakatsi (2001) proposes some concrete ways in
which key operational players in the forecast community (in this case the South African Weather Service)
are attempting to meet this challenge. Many of these
recommendations are being addressed by researchers in forecast applications in South Africa as well, in
increasingly well-coordinated partnership with such
key players. First, Kgakatsi presents a renewed emphasis on identifying important user subgroups, stating that all stakeholders need to be involved in the
entire forecast system. In this case, the South African
Weather Service has begun to pay particular attention
to rural communities who have tended to be
marginalized in the South African climate forecast
system (Vogel 2000; Kgakatsi 2001).
Work is in progress to investigate ways to incorporate traditional knowledge of forecasting in rural
communities. Here, researchers are attempting to
investigate the potential utility of local climate prediction knowledge in a pilot study in Limpopo Province. The research team will then design a protocol
for integrating such knowledge into the climate information dissemination system that can be used elsewhere in South Africa. For example, one model for
integration that may prove particularly useful is the
addition of local knowledge parameters (those that
have predictive utility) to the information package
presented at particular times prior to season onset.
Needs-analysis meetings and workshops are underway and are providing key information. Extension
officers, community radio presenters, nongovernFOR UNDERSERVED

USER GROUPS.

mental organizations (NGOs), and weather observers are being trained in the interpretation of forecasts.
The language issue is receiving substantial attention,
as a manual of key weather terms translated into the
nine official languages is proposed. Key intermediaries are also being addressed, with various capacitybuilding initiatives in progress and in planning. All
these initiatives are encouraging, and provide good
examples of useful tools to redress elements in a forecast system that may leave certain user groups
underserved. Further work focusing on characteristics of women farmers as climate information users
is also under way. The research is committed to producing a range of concrete strategies that can be incorporated to improve forecast reach and uptake.
C O N C L U S I O N S . Improving forecast applications
remains an ongoing task. Case studies focusing on the
end user in a forecast system, including those cited
here, show that forecast utility cannot be assumed. In
response to this recognition, the field of forecast applications research is moving forward in several
promising directions, including the integration of traditional forecasting methods, and capacity building
for intermediaries in the forecast system (IRI 2001).
It is proposed here that a focus on characteristics
that may marginalize a key user subgroup with respect
to the forecast system provides an additional and
highly complementary future direction of investigation for the field. Such a focus would and should reinforce and inform operational efforts aimed at improving forecast applications for underserved user groups,
such as those cited above. Case studies and theoretical writing in the fields of structural vulnerability,
gender analysis, and disaster mitigation may also provide a productive broader context for the investigation of who may be underserved, why, and how to address the issue.6 In this way, improvements in the
science of seasonal climate forecasting may provide benefits and utility to previously underserved end users.

6

Several theoretical precedents provide a potentially useful
overarching context to this kind of thinking. These include
work on disasters and gender (e.g., Enarson 2001; Enarson and
Morrow 1998; Fordham 1998; 1999), hazards and vulnerability (e.g., Downing 1991; Watts and Bohle 1993; Blaikie et al.
1994; Bohle et al. 1994), and local political ecology (e.g., Warren et al. 2001). Relevant concepts in these fields include acknowledging the importance of the context of resilience and
vulnerability to hazards, and of access to potentially migratory
resources, such as information, uptake, and decision making.
An in-depth discussion in this regard is not, however, within
the scope of this article.
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