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Abstract

Broadcast media improve the way people can access information about climate change. This role
is undeniable for a country such as Tanzania, which is facing direct impacts of threats of the
current and future climate change.This paper is based on a study conducted in Isimani Division,
Iringa Rural District, Tanzania. Cross-sectional research design was adopted involving a sample
size of 120 respondents. Questionnaires, Key Informant Interviews and Focus Group Discussions
were used to collect Data. IBM SPSS Statistics software and content analysis were used to analyse
data. The findings show that community broadcast media are important channels for accessing
and disseminating climate change information for awareness creation on the appropriate
adaptation and mitigation mechanisms against the negative impacts of climate change. The
recommended adaptation and mitigation strategies include the use of drought-tolerant crops, the
use of early maturing varieties, intercropping, the use of organic fertilizers and crops residual
management method. However, low income, language barrier, unreliable broadcast network, low
education level, inadequate climate change related programmes, and inadequate power supply
were challenges that impeded local communities from accessing information on climate change
adaptation and mitigation strategies. The study recommends that broadcast media owners and
Jjournalists in Tanzania should disseminate information for raising community ‘s awareness on the
aspects regarding adaptation and mitigation mechanisms to the impacts of climate change.

Keywords: Radio, television, climate change, adaptation, mitigation, information
dissemination

1.0 INTRODUCTION

Climate change is one of the greatest global challenges, which have adversely affected the
livelihoods of people and posed serious risks to the lives of local and international communities.
Consequently, the efforts of reducing extreme poverty among the communities have been affected
by climate change (IPCC, 2007; URT, 2007; Hepworth, 2010). Sub-Saharan African (SSA)
countries are particularly vulnerable to the impacts of climate change (EAAE, 2010; Nzuma et al.,
2010; Dahou, et al., 2012). The most affected people are the local communities particularly those
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residing in rural areas because their adaptive capacities are very low, furthermore, their
livelihoods depend on rain fed small-scale agricultural activities (Lema and Majule, 2009; Lwoga,
2010; Kamuzora, 2011; COMESA et al., 2011; Viljoen, 2013; Crawford and Terton, 2016). With
persistent climate change and vulnerability, rural livelihood in SSA region is subjected to multiple
shocks and stresses leading to community vulnerability (Kabede and Nicholas, 2010). The adverse
impacts of climate change are now evident almost everywhere. Such impacts including rising
temperature and changes in precipitation are undeniably clear and are already affecting
ecosystems, biodiversity, and people. It is believed that, the impacts of climate change are and will
continue to be more pronounced in poor countries such as Tanzania (WWF, 2006; URT, 2007).

Changing climate in Tanzania is evidenced by different studies. The analysis of observational data
in Tanzania carried out by New et al. (2006) shows a clear evidence of decreasing numbers of cold
days and nights and decreasing of cold waves. Daily temperature observations show only small
increasing trends in the frequency of hot days, but much larger increasing trends in the frequency
of hot nights, especially in the months of December through February. Similarly, rainfall trends in
Tanzania show significant decrease in annual rainfall, notably of the ‘long’ rains (March to May).
Annual rainfalls have decreased at an average rate of 2.8mm per month, which is 3.3 percent per
decade (McSweeney et al., 2010). Thus, the projections show that by 2100 Tanzania expects to
have a decrease in rainfalls of between 0 to 20 percent (Mwandosya et al., 1998). Such major
changes in rainfall patterns will inevitably have severe consequences to society such as repeatedly
observed droughts and floods in the southern parts of Tanzania including Isimani Division of
Iringa Rural District (Hulme et al., 2001). Similarly, Kijazi et al. (2012) indicate that birds such
as Mbungu (Vultures) and trees such as Misombe (fruit trees) that were used as rainfall indicators
by local communities in Isimani Division of Iringa Rural District have disappeared due to repeated
drought. Agricultural production in rural Tanzania relies mainly on rainfall, but its outputs are
severely compromised in many parts of the country, particularly among subsistence farmers
(UNFCCC, 2007). Though several adaptation and mitigation options have been developed to cope
with current climate change, such adaptation and mitigation strategies may not be sufficient for
future changes of climate if such strategies are not well known and communicated to people (Boko
et al., 2007). Farm Radio International (2009) noted that farmers could prepare for mitigation and
adaption to the negative effects of climate change only if they understand it and know its impacts.
Adapting and mitigating to climate change involves cascading decisions across a landscape made
up of various agents and it involves different actions. Actions associated with building mitigation
and adaptive capacity may include communicating climate change information for building
awareness of potential impacts, maintaining well-being, protecting natural resources, maintaining
economic growth, or exploiting new opportunities (Adger, et al., 2005). According to Sachsman
(2000) public awareness raising through mass media has played a major alternative role in shaping
people’s perceptions to and awareness of environmental issues since the 1960s. In addition,
community accuracy of knowledge are strong predictors of climate change mitigation and
adaptation attitudes, but as with most science-based issues, information about climate change that
reaches the public passes first through the mass media (Falaki and Adegbija, 2013).

There is evidence that community broadcast media such as television and radio are amongst the
most accessible sources of information that are capable to bring the reality of climate change
impacts directly into people’s homes. They help to raise public attention to climate change impacts
through the relevant climate information, which include climate data combined with demographic,
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economic, social, and environmental information (Adger, et al., 2005. Among the other functions
of the broadcast media are those of sensitising and undertaking various education programmes on
environmental issues thereby cultivating public interest, commitment and awareness on the
adaptation and mitigation strategies towards the impacts of climate change (URT, 2012). Chand
(2017) observes further that broadcasting media are important information channels that transmit
useful information about climate change to the public. They act as educational tools for raising
awareness. Realistically, societies can adapt and mitigate negative impacts associated with
climate change if they are aware and knowledgeable about this concept and its associated
potential impacts (Reid et al., 2009). Increasing knowledge and awareness on climate change
among rural communities is an essential starting point in building adaptive capacity. Without
comprehending what to do, individuals would be left feeling overwhelmed and frightened, or
blissfully ignore the magnitude of the issue through denial (Moser and Dilling, 2004). Therefore,
this calls for the need to use all the available communication opportunities such as radio and
television to access climate related information for enhancing adaptive capacities among rural
communities.

20 LITERATURE REVIEW
2.1  Access to and usage of community broadcast media in the dissemination of adaptation
and mitigation measures related climate change information

The use of radio as a medium of information transfer for assisting development in particular rural
development has been established worldwide. Globally, people in the rural settings use radio
primarily as a source of news and entertainment. In the developing countries, radio is the powerful
and effective medium of disseminating information and knowledge related to agriculture
(Nakabugu, 2001; FAO, 2001). Other scholars such as Noble et al. (2014) have acknowledged that
successful implementation of climate change adaptation and mitigation measures depends upon
the availability and accessibility of information. As the farmers receive useful information from
radio and share them, gradually they bring changes in farming methods by applying new
technologies (Daramola, 2003; Khanal, 2011; Ango et al., 2013).

Radio is listened to almost equally for the news and entertainment in developing countries. On
average, 57percent of listeners across nine Sub-Saharan countries listen to the radio daily for news,
58 percent for music, 29 percent for religion, 18 percent for call-ins, and 13 percent for information
and 9 percent for talk show (Balancing Act, 2008). Rural populations can have their own
community radio stations, which are normally operated, owned, and financed by the communities
they serve (Al-Hassan, 2011). Such a community radio can enable rapid and accurate
dissemination of information on various issues such as agriculture, livestock keeping, natural
resources, markets, and climate change among others (CSDI, 2009). Radio stimulates learner’s
participation, it provides a sense of immediacy, and communicates quickly and cheaply in various
languages (Juman, 2009). This implies that the radio can be used to communicate developmental
information such as agricultural, environmental and climate change issues to farmers in any
language, which farmers can easily understand to increase their awareness. This is consistent with
the findings by Bernard et al. (2014) and Okaka et al. (2017) who reported that radio is the most
common mass medium in the African countries through which vital information can be
disseminated to rural farmers for enhancing sustainable development.
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In Tanzanian context, radio remains the most widespread and effective mass communication tool
to most people particularly rural communities as it can overcome problems of distance, illiteracy
and language diversity better than any of the other media (RTS, 2009; URT 2012). Accessibility
of Radio has been attributed to its effectiveness as a communication medium to populations with
low literacy levels, low income, and poor access to other forms of media (FAO, 2001). Many
developing countries including Tanzania began liberalizing airwaves in 1993 allowing for the
development of privately and commercially run stations (Amienyi, 2004).The study conducted by
URT (2016) indicates that, by December 2015, Tanzania Mainland had 125 registered radio
stations. Out of these, 9 radio stations are owned by public and local government, 5 radio stations
are owned by communities, 47 are none commercial radio stations and 64 are commercial radio
stations. A study by NBS and Marco (2005) revealed that the level of household ownership of
radio sets in Tanzania was 58 percent in 2004, with the ownership in urban and rural households
being 76 and 52 percent respectively. Another survey by InterMedia (2004) found that 67 percent
of the population-watched television with 34 percent watching at least once a week and 92 percent
of the population listened to the radio at least once a week. A study by Steadman (2005) revealed
that radio access in Tanzania was 95 percent. A study by Bernard et al., (2014) indicated that 71.4
percent of the population in Tanzania use radio as a source of seeking for various pieces of
information. With this level of radio ownership and access, it is evident that the repackaged climate
change information with regard to adaptation and mitigation can also be accessed and disseminated
to the rural communities through this form of media for raising community awareness (Nyagonde,
2014).

Television is less widely available in Africa, especially in rural areas, although its access and
availability are growing rapidly. Compared to other communication tools, television gives quick,
reliable, and attractive information regarding various activities relating to agriculture (Halakatti et
al., 2010) because both the listening and seeing senses are all involved. Television also provides
information in a more convincing manner so that most of the observed information is adopted.
According to Halakatti et al. (2010), the highest percent of agricultural information was obtained
from television in India. A survey by BBC World Service Trust (2006) in 17 African countries
indicates that more than 50 percent of population watched television at least once a week.
According to the Tanzania Communication Regulatory Authority (TCRA), there are 26 television
stations in the country (TCRA, 2014). Among these, 16 are small community stations at a
community level, which are run by District Councils all over Tanzania, and are based at district
headquarters (DAL, 2005). As a communication channel, televisions act as dissemination
pathways, which are used by information providers to disseminate information to users (Garforth
1998). They convey information and key conclusions generated through broadcasting.

2.2 Contributions of community broadcast media in the dissemination of adaptation and
mitigation related climate change information to small- holder farmers
Community broadcast media serves a local community or specific interest group (CMA,
2002).Through community broadcast media, vital information for adaptation and mitigation to
climate change, information on better farming methods, improved seeds, timely planting, agro-
forestry, better harvesting methods, soil conservation, marketing, post-harvest handling, crop
diversification, water management, food security and sensitisation of communities, donors, and
governments (IPCC, 2007; Mudombi et al., 2014) can be passed on through the use of television
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and radio. Community broadcast media can also play a vital role in disseminating essential
information to the farmers timely in the situations of urgency and emergency. For example,
farmers can be informed promptly and swiftly about diseases and pest control, floods, and
changing weather conditions, which in turn can increase their level of knowledge and influence
behaviour on appropriate adaptation and mitigation strategies (Nakabugu, 2001). As FAO (2001)
and Daudu et al. (2009) acknowledge, radio and television are the most important communication
medium for communicating with the rural populations in the developing countries. Such media are
known for their ability to influence, inform, and persuade large audiences to think or do something.
In the changing climatic scenario, television and radio provide access to educational and other
pieces of information (Sife, 2010) by which people can use to create awareness for adapting and
mitigating the negative impacts caused by climate change. Similarly, URT (2012) revealed that
the introduction of broadcast media brought about meaningful life whereby stories about climate
and environmental change appear in documentaries, interactive talk shows, drama, and music
helping communities to learn more about these impacts and share their experiences on how to
respond to them. Furthermore, the findings of the study by Bernad et al. (2014) showed that small-
holder farmers appreciated the role played by broadcast media in improving their decisions
making, including how to apply fertilizer, and how, when, and which crops to plant depending on
the seasons of the year and weather conditions.

2.3 Barriers in the usage of community broadcast media for disseminating information on
adaptation and mitigation practices
Many factors have been cited as constraints against effective access, usage of community
broadcast media for the dissemination of adaptation, and mitigation related climate change
information. Generally, these factors can be considered in terms of lack of awareness of
appropriate climate change adaptation and mitigation strategies within the communities. This is
associated with lack of knowledge on climate change issues, limitation of the resources for the
implementation of climate change adaptation and mitigation activities which again is associated
with low income; unreliability of power, poor broadcast network coverage and barriers within
governments and donor agencies. A study by Momudu (2002) cited illiteracy as the major barrier
against obtaining information making it difficult for the farmers to understand the information
because it is often written in alien languages such as English and French among many others. This
implies that only those who can read English can access and use the information. Mbwana (1994)
pointed out that, broadcast media are too expensive for farmers to afford, which makes them
unable to access agricultural information. Furthermore, a study by Ugboma (2010) identified
factors hindering the flow of agricultural information such as low literacy level of farmers and
unreliable supply of electricity. The study by Agwu et al. (2008) identified inappropriate
broadcasting time, language barriers and lack of feedback as among the major constraints
hindering effective access to, and use of information prepared for farmers. The TV programmes
were explicitly described as too short and as being inappropriately scheduled. It was also observed
that the radio programmes were scheduled at a time when farmers were busy with farming
activities and thus they could not listen to them. Furthermore, Agwu et al. (2008) showed that, the
language used in presenting the programmes, inability of farmers to ask relevant questions and
poor feedback from radio presenters hindered farmers’ access to and use of information. Most
farmers in the rural areas rely on the radio for awareness and knowledge of various socio-economic
issues, including agricultural development, thus, poorly structured radio programmes and
inadequate feedback deny farmers the opportunity of accessing and using information to enhance
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their knowledge. Inadequate knowledge reduces farmers’ confidence in the introduced innovations
and develops a negative attitude towards trialability, observability, persuasion, decision making
and application attributes (Rogers 2003).

Despite that broadcast media play a crucial role in the dissemination of information,
communication, and availability of climate change information in Tanzania are still inadequate. A
lot of data and information related to climate change are being collected but they are not effectively
disseminated to the intended audiences for raising their awareness about adaptation and mitigation
strategies. This is partly contributed by the inadequate broadcasting of climate change issues
(URT, 2012). There is also scarcity of empirical research on the role of community broadcast
media in the dissemination of information on climate change in Iringa Rural District (Sife, 2010;
Mpehongwa, 2009; Al-Hassan et al., 2011).The available studies have largely focused on the
relationship between broadcast media and livelihood improvement. Since the agriculture is among
the most affected sectors by climate change, the present study therefore focused on the role of
community broadcast media in the dissemination of information on the adaptation and mitigation
strategies towards the impacts of climate change in agriculture for an improved livelihood in
Isimani Division, Iringa Rural District, Tanzania. Specifically, this paper examined the role of
community broadcast media in the dissemination of information on the adaptation and mitigation
strategies against the impacts of climate change in Isimani Division, Iringa Rural District. It also
identified adaptation and mitigation practices mostly preferred by the communities in the study
area and the barriers towards access and usage of community broadcast media for the
dissemination of information on adaptation and mitigation practices in Isimani Division, Iringa
Rural District.

2.3.1 Conceptual framework

The conceptual framework used in this paper was adapted with a modification from
Communication for Development (ComDev) approach for broadcast media applications. ComDev
combines a range of participatory methods and media from community broadcast media to ensure
equitable access to information, knowledge sharing, and inclusive decision-making for farmers
and rural communities (FAO, 2014). The model was used in this study to formulate research
objectives and questions. The model was also used as it incorporates both aspects of community-
based adaptation and mitigation practices, broadcast media tools for enabling information
dissemination to raise awareness for enhancing adaptive capacity of local communities, which are
all the subjects of this study. From Figure 1, it is assumed that farmer’ access to and usage of
broadcast media will facilitate their capacity building and networking which will result into
awareness raising on climate change adaptation and possible mitigation strategies. The raised
awareness is assumed to have resulted from communicating knowledge on the adaptation and
mitigation strategies from community broadcast media, which in turn will enhance the adaptive
capacity of rural community. The positive impacts, better adaptation, and mitigation options lead
to sustainable livelihoods, increased vegetation, and forest cover. This will then decrease the
intensity of agents of climate change in the atmosphere. Consequently, the global temperature will
decrease. The climate will therefore stabilize, variations in climate will be arrested, and hence
mitigating the impacts of climate change.
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3.0 METHODOLOGY

This paper is based on the study conducted in Isimani Division, Iringa Rural District. The study
adopted a cross-sectional research design using both qualitative and quantitative research
approaches, with quantitative research assuming the dominant status. The design enabled data to
be collected at a single point in time and allowed for questionnaire survey (Sedgwick, 2014). The
design enabled data to be collected from a large number of subjects; it reduced cost and saved time
(Saunders et al. (2000).

Sampling procedures in this study involved multi-stage sampling technique with four stages. In
the first stage, Isimani Division was purposefully selected from the list of nine divisions in Iringa
Rural District because the division is severely affected by the impacts of climate change. In the
second stage, five wards from among six in Isimani were purposefully selected because they were
involved in crop production by small-holder farmers. In the third stage, one driest village in each
ward was purposefully selected to make five villages. The last stage involved the selection of
households. Key informants were purposively selected based on their active membership in the
community, having adequate information about the topic, and possessing a television or radio set.
To get in-depth information, 10 informants were interviewed including two agricultural extension
officers, five village leaders, and three broadcast personnel. Two to three key informant interviews
were planned for each village.

The sampling units for the questionnaire-based survey were those households that had at least one
set of TV or radio, and the respondents were the household heads. This study adopted a Posel’s
(2001) gender unbiased definition which considers household head as either a male or female adult
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person who usually lives in the household and is recognized by other household members as the
household head. The sample size for this study was 120 households.

Quantitative data resulting from survey research were collected using questionnaire whereas
qualitative data were obtained using Key Informant Interviews and Focus Group Discussions. Data
for this study were collected from June to December 2014. Quantitative data were analysed using
IBM Statistical Package for Social Sciences (SPSS) Statistics software Version 20 based on
descriptive statistics including frequencies, means, and percentages. Qualitative data were
analysed using content analysis by carefully studying and interpreting data gathered by tape
recorder; transcribed for analysis and by note taking in order to establish meaningful qualitative
information.

40 RESULTS AND DISCUSSIONS

4.1  Demographic and socio-economic characteristics of respondents

Demaographic and socio-economic characteristics of the respondents covered personal information
including age, sex, marital status, educational level, household size, farm size, power access and
distance to the market. These variables have some influence on the adaptation and mitigation
practices of small- holder farmers in Isimani Division, Iringa Rural District. The results in Table
1 indicate that 65 percent of the respondents were male and 35 percent were females. The age
bracket of 36-50 years constituted the majority of the respondents in the study area and only 42
percent of the respondents were married. The findings show a high literacy rate as 74 percent of
the respondents had completed primary school education. Deressa et al. (2008) observed that
access to and use of information for climate change adaptation were promoted by household
characteristics, which include the level of education, sex and age of the head of the household and
households size. A higher level of education is linked to the wider access to information on climate
change and variability, higher agricultural productivity and improved technologies. Thus,
education plays a major role in creating awareness, which, in turn, assists in farmers’ adaptation
measures. Slightly more than half (58%) of the respondents were characterized as having 4 to 7
members of households. It was also found that more than 63 percent of the households owned one
to five acres of farm size. Depending on accessibility and situational setting, farm size can have
an effect on the rate of adaptation and mitigation to climate change.

Table 1: Characteristics of respondents at Isimani Division

Variable Frequency Percent
Age category (in years) 18-28 29 242
29-35 29 24.2
36-50 33 275
51-60 21 175
60+ 8 6.7
Sex male 78 65.0
female 42 35.0
Educational level primary 89 74.2
secondary 17 14.2
certificate, diploma 3 2.5
Adult education 1 0.8
None(illiterate) 10 8.3
Marital status single 39 325




Martina D.Kapinga, Peter O.Siyao, Alfred S. Sife and Dos Santos Silayo - Journal of Management and Development Dynamics
Vol. 30(2) (2020)

marriage 50 41.7
divorced 15 125
widow 16 13.3
Farm size(in acre) less than 1 acre 3 25
1to5acre 75 62.5
6 to 20 acre 42 35.0
Members in household 1-3 35 29.2
4-7 70 58.3
8 and above 15 125
Market distance(in km) 0-6 115 95.8
7-12 4 3.3
25-30 1 0.8
Power access yes 51 42.5
no 69 57.5

Inadequate power supply is a challenge in most rural areas in Tanzania including Isimani. The
results in this study indicated that only 43 percent of the households in Isimani Division had
electricity whereas slightly more than half (58%) of the households did not have access to
electricity. The results show further that most of the respondents had access to solar energy
systems, which could meet small energy demands such as lighting and charging some electrical
devices such as cell phones. Field observation experience indicated that inadequate power supply
impaired the use of TV sets to access information. This is because by the time rural community
members were ready to follow broadcast programmes from their TV sets, they were unfortunately
hindered by power cut-off. Likewise, because of frequent power cut-offs radio frequencies
reception were also poor. Majority (80%) of the respondents reported to have travelled up to six
kilometres to reach the market from the farm. Long distance to the market place could hinder them
from selling farm produces which in turn could enable them to buy their own broadcast ICT tools
for accessing climate change information regarding adaptation and mitigation practices.

4.2 Access to and usage patterns of broadcast media

The first research question established access and usage patterns to broadcast media in Isimani
Division. This question was addressed by identifying ownership of radio and television, media
preference, preferred time for listening/watching radio and television, frequency of listening to
radio, and watching television and the preferred locations for listening/watching radio and
television. The study findings in Table 2 indicate that the majority (93%) of the respondents owned
radio sets whereas only (28%) of the respondents owned television sets. These findings suggest
that radio was more efficient medium in serving Isimani Division masses because it is affordable
as compared to television. The majority owned radio sets because they are cheap to buy, locally
available because they are even sold by petty traders in some retail shops in the respective villages,
and even the batteries were easily available and they could use them for some weeks before they
buy new ones.

Table 2: Access to radio and television

Variable Category Frequency Percent
Radio set none 8 6.7
1 90 75.0
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2 18 15.0

3 4 3.3
Television set none 86 71.7

1 34 28.3

In Isimani Division, network is available for radio stations namely Furaha FM, Ebony FM, Country
FM and Nuru FM, which are located in Iringa Region. Others are TBC FM, Radio One, and RFA.
However, among all these radio stations, Ebony radio (21%) was the most listened to followed by
TBC FM (16%) and RFA (8%) and Furaha (8%). Concerning television, 32 percent of the
respondents preferred watching TBC1 followed by Star TV (16%) and 1TV (11%). Seventy eight
percent of the respondents reported to have been listening to radio early in the morning and 77.5
percent were watching television at night every day. However, slightly more than half (57%) of
the respondents preferred listening to the radio at home, while slightly over one-third (34%) of the
respondents watched television at neighbour’s homes. The study findings show further that 71
percent of the respondents preferred listening to local and international news. Likewise, 86 percent
of the respondents preferred to watch local and international news. During an interview a small-
holder farmer in Isimani Ward had this to say,
“.... Whenever | have a chance, | prefer listening to the programme named Participatory
Agricultural Development Education Programme (PADEP) for obtaining agricultural
information.”
This programme is aired by the state-owned radio station —TBC1. In one of the FGDs, a respondent
pointed out,
“...1 prefer following Inuka (rise up) programme which is aired by RFA as sometimes
| could get environmental conservation, climate change, as well as agricultural
information”.
In another occasion, a small- holder farmer testified that:
“...the weather forecasting information provided by Tanzania Meteorological Agency
(TMA) and broadcasted by ITV and TBC1 is of particular importance to farmers. The
information helps me to plan for the preparation of farm and planting seasons, types of
crops to plant and predictions for the start of rains”.
In this case, environmental institutions and Non-Governmental Organisations (NGOs) may
sponsor short messages such as climate change adaptation and mitigation jingles which can be
aired and broadcasted at the very beginning, during and at the end of the radio and TV programmes
to capture a big number of audiences. For example, if a short message of few seconds addressing
climate change issues can be aired before news bulletin or any topical discussion programme had
started, it is obvious a good number of people will get an opportunity to listen or watch those short
messages. Furthermore, people could get a chance of discussing it because it is timely and
addresses issues that are of particular interest to them.

4.3  Climate change adaptation practices preferred by small-holder farmers in Isimani
Division

Isimani Division is an equatorial area, but it is also a dry area because of environmental
degradation resulting from unreliable and unpredictable rainfall. When the respondents were asked
to show how they perceived a change in climate, the majority (95%) cited a as decrease in rainfall
as an indicator and 92 percent cited the rise in temperature as an indicator. When asked to provide
three key adaptation practices, 31 percent reported to prefer a change in crop planting dates in
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coping with the unpredictable rainfall, 28 percent preferred use of drought-tolerant crops such as
sorghum, millet and sunflower, and 23 percent preferred the use of early maturing crop varieties,
mainly maize and beans.

Table 3: Climate Change Adaptation Practices

Climate Change Adaptation practices Responses Percent
Early maturing varieties 66 225
Drought- tolerant varieties 83 28.3
Pest and disease resistant crops 5 1.7
Water harvesting using tied ridges and mulching 32 10.4
farms

Water storage methods 7 24
Changing crop planting dates 90 30.7

4.4 Climate change mitigation practices preferred by small-holder farmers in Isimani Division

Practices such as afforestation/re-afforestation programmes, use of organic fertilizers, farm border
building, proper use of fertilizers, inter-cropping, and contour farming are considered as
appropriate strategies for enhancing conservation and sustainable use of land resources which in
turn would lead to climate change mitigation in Isimani Division. However, some of these
practices were less applied while others were predominantly practised by small-holder farmers
(Table 4). The findings show that slightly more than three- quarters (77%) of the respondents
preferred inter-cropping in reducing soil erosion. Nearly three- quarters (74%) of the respondents
preferred organic fertilizers. According to USAID (2008), a combination of different friendly crop
varieties in a farm prevents soil erosion and preserves moistures. Furthermore, the results in Table
4 indicate that crop rotation, re-afforestation, use of organic fertilizers and crop residual
management were the key mitigation strategies practiced by over 50 percent of the respondents.

Table 4: Climate change mitigation practices

Mitigation practices Frequency Percentage
Crop rotation 60 50.0
Intercropping 92 76.7
Re-afforestation 70 58.3
Contour farming 20 16.7
Farm bordering 48 40.0
Organic fertilizers 89 74.2
Use of fertilizers 43 35.8
Crop residual management 70 58.3

4.5 Barriers to accessing and usage of community broadcast media for adaptation and
mitigations for climate change impacts practices

The respondents were asked to mention challenges they encountered in accessing and using
community broadcast media for obtaining information about adaptation and mitigation against the
potential impacts of climate change. The findings in Figure 2 show that, the main constraints was
associated with low income (38.1%) which is again related to the lack of a common market for
selling agricultural products. During an in-depth interview, one respondent from Mkungugu
Village had this to say,
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If our government had extended market infrastructure to our area for selling our
agricultural produces, we would be able to earn enough money to buy broadcast media
especially a television set and its digital theme. Generally, most of us cannot afford to
buy television sets and their decoders.

About a quarter (25.4%) of the respondents cited language as a barrier to access climate change
information. This is because sometimes broadcast media stations used alien languages such as
English which could not be understood by most people in the study area.

Far less than a quarter (19 %) of respondents cited unreliable broadcasting network as one of the
constraints in accessing information about adaptation and mitigation to the potential impacts of
climate change. This is associated with poor television and radio broadcast reception. For example,
during this study those small-holder farmers with television sets in the study area were unable to
receive television signals using simple antenna due to lack of terrestrial connections. With regard
to radio, it was pointed out that many radio stations had poor reception in many villages, especially
in the evening. Similar observations were reported in prior studies including Momudu (2002,
Agwu et al. (2008) and Ugboma (2010) who argued that inappropriate broadcasting time, low
literacy level and the use of inappropriate languages are barriers against access to adaptation and
mitigation to climate change related information using broadcasting media.
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Figure 1: Barriers to accessing and usage of community broadcast media for adaptation and
mitigations for climate change impacts practices.

Challeng

es

The study findings in Figure 6 indicate that around 92.5 percent of radio listeners followed by 65.8
percent of all those who watched television could follow broadcast programmes on adaptation and
mitigation to climate change impacts. The programmes were for awareness raising such as the
importance of the use of early maturing seeds, crop rotation, the use of drought-tolerant seeds,
aforestation, the use of organic fertilizers, intercropping, and contour farming among others.
Furthermore, the findings indicate that 67.5 percent of the respondents use mobile phones as a
source of information. Apart from being used for receiving calls and short messages, the
technology nowadays allows people to use mobile phones to access FM radio frequencies. The
findings indicate further that rural dwellers have limited access to modern information technology
such as the internet and agricultural exhibitions.
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Figure 2: Sources of information for climate change impacts adaptation and mitigation

5.0 CONCLUSIONS AND RECOMMENDATIONS

The study aimed at finding out how community broadcast media influence farmers on different
adaptation and mitigation practices in relation to climate change impacts in Isimani Division for
improving their livelihoods. Based on the study findings, a number of conclusions are made.

First, majority of the households’ own radio and few of them own television sets. These broadcast
media can be used to disseminate climate change adaptation and mitigation related information to
most of the rural dwellers in Tanzania to enable them take appropriate measures against the
negative impacts of climate change.

Second, majority of the respondents practiced three key adaptation strategies such as changing
crop planting dates, the use of drought-tolerant crops, and the use of early maturing crop varieties
such as maize and beans. With regard to mitigation measures, most of the households preferred
intercropping to reduce soil erosion and using organic fertilizers and residual management
methods. These findings imply that if government, environmental institutions, and NGOs had
supported community broadcast media to disseminate good farming methods, farmers would have
been able to employ many adaptation and mitigation strategies.

Third, the study found that barriers to access and usage of broadcast media for adaptation and
mitigations on climate change impacts include inadequacy of power supply, unreliable network
coverage, low income, inadequate environment related programmes, and language difficulties.
Based on these findings, it is concluded that if there were none of these barriers, many people
would have access to and use broadcast media easily, which in turn would attribute to adaptation
and mitigation to the negative impacts of climate change.

The study recommends that broadcast media owners and journalists in Tanzania should be
encouraged to disseminate more information for raising community‘s awareness on the aspects
regarding the adaptation and mitigation of the impacts of climate change in Isimani Division,
Iringa Rural District. One way through which government could encourage this is by waiving and
reducing some of the taxes imposed in the media industry.

REFERENCES

13



Martina D.Kapinga, Peter O.Siyao, Alfred S. Sife and Dos Santos Silayo - Journal of Management and Development Dynamics
Vol. 30(2) (2020)

Adger, W. N., Arnell, N. W., and Tompkins, E. L. (2005). Successful adaptation to climate change
across scales. Global Environmental Change, 15, 77-86.

Agwu A.E., Ekwueme, J.N. and Anyanwu A.C. (2008). Adoption of improved agricultural
technologies disseminated via radio farmer programme by farmers in Enugu state, Nigeria.
African Journal of Biotechnology, 7 (9), 1277-1286.

Al-Hassan, S; Andani, A. and Malik, A.A. (2011).The role of community radio in livelihood
improvement: The case of Simli Radio, Field Actions Science Reports, Institut Veolia
Environment.

University for Development Studies (UDS),
factsreports.revues.org/pdf/869: 1—5. 9 August 2013.

Amienyi, O.P (2004). Broadcast and national development in Africa In Whaites, N.(2005), Tuning
In: An inventory of rural FM radio in Ghana, University of Guelph, M.Sc.Thesis.
Jhr.IN.%20An%20Inventory%200f%20Rural%20FM%?20 Radio (Accessed 7 August
2013)

Ango, A. K., lllo, A. I, Yakubu, A. A., Yelwa, F. J., and Aliyu, A. (2013). Radio agricultural
programmes: A means of bridging Research findings-Rural farmers gap. A case of Zaria
Metropolitan area, Kaduna state, North western, Nigeria. International journal of science
and nature, 4(3), 538-545.

Balancing Act (2008). African Broadcast and Film Markets. Retrieved from www.media.org/press
release/ ABM release 5 March 2008.pdf (Accessed 8 August 2013).

BBC World Service Trust (2006).African media development initiatives. A summary of research
report. London: BBC World Service Trust.

Bernad, R, Dulle, F. and Ngalapa, H. (2014). Assessment of information needs of rice farmers in
Tanzania: A case study of Kilombero District, Morogoro. Library Philosophy and Practice
(e-journal).Retrieved from
http://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=2666&context=libphilprac

Boko, M., Niang, I., Nyong, A., Vogel, C., Githeko, A., Medany, M. (2007). Africa climate change
2007: Impacts, adaptation and vulnerability. Contribution of working group ii to the fourth
assessment report of the Intergovernmental Panel on Climate Change. In M. L. Parry, O.
F. Canziani, J. P. Palutikof, P. J. van der Linden and C. E. Hanson (Eds.). Cambridge:
Cambridge University Press.

Chand, S. (2017). Newspaper coverage of climate change in Fiji: A content analysis. Pacific
Journalism Review 23 (1): 169-185.: Retrieved from
https://ojs.aut.ac.nz/pacific- journalism-review/article/view/310
(Accessed 16 December 2017).

Crawford, A. and Terton, A. (2016). Review of current and planned adaptation action in Tanzania.
CARIAA Working Paper no. 14. International Development Research Centre, Ottawa,
Canada and UK Aid, London, United Kingdom. Retrieved from www.idrc.ca/cariaa
(Accessed 8 January 2021).

COMESA, EAC and SADC (2011).Programme on climate change adaptation and mitigation in
the Eastern and Southern Africa (COMESA-EAC-SADC) region. Retrieved from
http://www.gcca.eu/sites/default/files/ACP/description_of the action_comesa_revised_a
nnex1 feb2012.pdf.

(Accessed 19 May 2018)

CDSI (Communication for Sustainable Development Initiative, 2009). Advancing adaptation

through communication for development. Proceedings of the technical session on

14


http://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=2666&context=libphilprac
https://ojs.aut.ac.nz/pacific-%20journalism-review/article/view/310
http://www.idrc.ca/cariaa
http://www.gcca.eu/sites/default/files/ACP/description_of_the_action_comesa_revised_annex1_feb2012.pdf
http://www.gcca.eu/sites/default/files/ACP/description_of_the_action_comesa_revised_annex1_feb2012.pdf

Martina D.Kapinga, Peter O.Siyao, Alfred S. Sife and Dos Santos Silayo - Journal of Management and Development Dynamics
Vol. 30(2) (2020)

communication third international workshop on community-based adaptation to climate
change February 2009 Dhaka, Bangladesh. Retrieved from
http://www.fao.org/docrep/012/i1553e/i1553e00.pdf (Accessed 11 May 2018).

CMA (The Community Media Association,2002).

http://www.commedia.org.uk/library/training/html/rpp/Sectionl 1a.htm

Dahou, K., D. Kibuka-Musoke, B. Ngo and F.Pavarin, (2012),

Climate challenges to Africa, a call for action, OECD Journal: General Papers, 4.
http://dx.doi.org/10.1787/gen_papers-20105k9bdtsvgg5d

Daramola, I. (2003). Introduction to mass communication. Lagos: Rothan press.

Daudu, S, Chado, S.S. and Igbashal, .A.A. (2009). Agricultural information Sources utilized by
farmers in Benue State, Nigeria. Journal of Faculty of Agriculture, Nasarawa State
University Keffi, 5 (1), 39-48.

Deressa, T., Hassan, R.M., Alemu, T., Ringler, C. and Yesuf, M. (2008). Analyzing the
determinants of farmers’ choice of adaptation methods and perceptions of climate change
in the Nile Basin of Ethiopia. Global Environmental Change 19, 248-255.

DAL (Development Associates Limited, 2005). United Republic of Tanzania Community:
Television For The Poor A Scoping Study: Country Report. Department for International
Development

EAAE (European association of agricultural economist, 2010). Seminar on climate change, food
security and resilience of food and agricultural systems in developing countries: mitigation
and adaptation Options: Book of abstracts

Falaki, A.A., and Adegbija, M.V. (2013). Investigating the use of the media in disseminating
information on climate change in North Central Nigeria. Journal of Global Media.

African Edition 7 (1), 13-39.

FAQ (Food and Agricultural Organization, 2014). Communication for Development: Guidelines
for planning and project formulation.

FAO (2001). Final report of the international workshop on farm radio broadcast, information and
communication technology (icts) servicing radio: New contents, New partnerships, Rome,
FAO from Bangladesh, Fortaleza - Ceard, Brazil.

Farm Radio International (2009). Awareness of climate change: Issues pack: Notes to

broadcaster (radio scripts- package 89, script 1). Retrieved from :
http://farmradio.org/english/radio-scripts/89-1script_en.asp  (Accessed 10 September
2013).

Garforth, C. (1998). Dissemination pathways for (RNR) Research: socio-economic methodologies
best practice guidelines. Chatham: Natural Resources Institute

Halakatti, S.V., Gowda, D.S.M. and Natikar, K.V. (2010).Role of mass media in transfer of
agricultural technologies research. Journal of Agricultural Sciences, 1 (3), 290- 291.

Hepworth, N., (2010). Climate change vulnerability and adaptation preparedness in Tanzania.
Heinrich Boll Foundation, Nairobi, Kenya. 21pp High Technology 23 (3).Retrieved from
http://www.emeraldinsight.com/researchregisterhttp://upetd.up.ac.za/EDT-db/ETD

Hulme, M., Doherty, R., Ngara, T., New, M., and Lister, D. (2001). African climate change: 1900-
2100. Climate research, 17 (2), 145-168.

IPCC (Intergovernmental Panel on Climate Change, 2007).Climate change 2007: Impacts,
adaptation and vulnerability. Contribution of working group ii to the fourth assessment
report of the intergovernmental panel on climate change. Cambridge: Cambridge
University Press.

15


http://www.fao.org/docrep/012/i1553e/i1553e00.pdf
http://www.commedia.org.uk/library/training/html/rpp/Section1_1a.htm
http://farmradio.org/english/radio-scripts/89-1script_en.asp
http://upetd.up.ac.za/EDT-db/ETD

Martina D.Kapinga, Peter O.Siyao, Alfred S. Sife and Dos Santos Silayo - Journal of Management and Development Dynamics
Vol. 30(2) (2020)

InterMedia (2011). Tanzania media environment: Current access, potential for growth and
strategies for information dissemination, Washington de, intermedia.

Juman, N. B (2009).Study on role of radio for rural education in Pakistan. Turkish Online Journal
of Distance Education-TOJDE 10 (4).

Kabede, A.S. and Nicholas, R. (2010).Population and asserts exposure to coastal flooding in
Dares Salam (Tanzania), Vulnerability to climate extremes, Report Prepared for the
Global Climate Adaptation Partnership. Retrieved from:
www.tzdpg.or.tz/uploads/media/Dar-es-Salam_city-Analysis_finalReport 1_.pdf
(Accessed 15August 2014).

Khanal, S. R. (2011). Role of radio on agricultural development: A review. Bodhin: An
Interdisciplinary Journal 5.

Kamuzora, A.K.(2011).Contractual governance in agro-industry institutions in Tanzania: A
Case study analysis. University of Groningen. Unpublished PhD
Thesis

Kijazi, A.L., Chang’a L.B., Liwenga, E. T., Kanemba, A. and Nindi, S. J. (2012). The use of
indigenous knowledge in weather and climate prediction in Mahenge and Ismani Wards,
Tanzania: Proceedings of the first climate change impacts, mitigation and adaptation
programme scientific conference. University of Dar es Salaam.

Lema, M.A and Majule, A.E (2009). Impacts of climate change, vulnerability and adaptation
strategies on agriculture in the semi-arid areas of Tanzania. The case of Manyoni District
in Singida Region, Tanzania. African Journal of Environmental Science and Technology,
3(8), 206-218.

Lwoga, E.T. (2010).Bridging the agricultural knowledge and information divide: The Case of
selected telecenters and rural radio in Tanzania. The Electronic Journal on Information
Systems in Developing Countries, 43 (6), 1-14. Retrieved from http://www.ejisdc.org

Mbwana, S. (1994). Barriers to information flow to farmers in Tanzania, in Hatibu et al. (Eds)
Proceedings of SUA convocation: Sustainable agriculture and conservation of
environment. Sokoine University of Agriculture, Morogoro, Tanzania.

McSweeney, C., New, M. and Lizcano, G. (2010). UNDP Climate Change Country Profiles:
Tanzania. Retrieved from
https://www.geog.ox.ac.uk/research/climate/projects/undpcp/UNDP_reports/Tanzania/Ta
nzania.lowres.report.pdf (Accessed 8 January 2021).

Momodu, M.O. (2002).Information Needs and Information-Seeking Behaviour of Rural Dweller
in Nigeria: A Case Study of Ekpoma in Esan West Local Government Area of Edo State
Nigeria. Library Review Journal, 51 (8), 406-410.

Moser, S.C. and Dilling, L. (2004).Making climate hot,
environment 46 (10): 32-46. Retrieved from
https://doi.org/10.1080/00139150409605820
(Accessed 25 May 2018).

Mpehongwa, G. (2009). Impact assessment of community radio stations in Tanzania. Media
Council of Tanzania, Dar es Salaam 37: 24 -25.

Mudombi, S., Muchie, M and Nhamo, G. (2014). Socio-economic determinants of climate change
awareness among communal farmers in two districts of Zimbabwe. Africa Insight 44 (2):
1-15. Retrieved from
https://hdl.handle.net/10520/EJC164288
(Accessed 12 March 2020).

16


http://www.ejisdc.org/
https://www.geog.ox.ac.uk/research/climate/projects/undpcp/UNDP_reports/Tanzania/Tanzania.lowres.report.pdf
https://www.geog.ox.ac.uk/research/climate/projects/undpcp/UNDP_reports/Tanzania/Tanzania.lowres.report.pdf
https://doi.org/10.1080/00139150409605820
https://hdl.handle.net/10520/EJC164288

Martina D.Kapinga, Peter O.Siyao, Alfred S. Sife and Dos Santos Silayo - Journal of Management and Development Dynamics
Vol. 30(2) (2020)

Mwandosya, M. J., Nyenzi, J. B. and. Luhanga, M. L. (1998). The assessment of vulnerability and
adaptation to climate change impacts in Tanzania. Dar-es-Salaam, Tanzania: CEEST
Foundation.

Nakabugu, S. B. (2001). The role of radio in agricultural and rural development.Translating
agricultural research information into messages for farm audience. Programme of the
workshop in Uganda.

NBS (National Bureau of Statistics) and Marco, ORC (2005). Tanzania Demographic Health
Survey 2004-2005,

Dar es Salaam.

New, M., et al. (2006). Evidence of trends in daily climate extremes over Southern and West
Africa. Journal of Geophysical Research. Retrieved from
etccdi.pacificclimate.org/ papers/ New_etal 2006.pdf (Accessed 9 August 2013).

Noble, I. R. et al. (2014). Adaptation needs and options. Part A: global and sectoral aspects.
Contribution of working group ii to the fifth assessment report of the intergovernmental
panel on climate change (IPCC). Cambridge, United Kingdom and New York, USA, pp.
833-868.

Nyagonde, S. J, (2014). Climate Change Agriculture and Poverty Alleviation —Ccap: Study to
Assess Impact of Radio Programmes in Both Kilosa and Chamwino Districts. Retrieved
from
http://www.tfcg.org/pdf/CCAP%20Climate%20Change%20Radio%20Programme%20Im
pact%20Assessment%202014%20FINAL.pdf.

Nzuma, J.M, Michael W., Richard M. M, Miriam K., Gerald N.(2010). Strategies for adapting to
climate change in rural Sub-Saharan Africa: A Review of data sources, poverty reduction
strategy programs (PRSPs) and National adaptation plans for agriculture (NAPAS) in
ASARECA Member Countries. IFPRI Discussion Paper 01013.Retrieved from
http://www.adaptationlearning.net/sites/default/files/resource-
files/IFR1%20publication_2.pdf

Okaka, W., Leticia K, Joseph R., Joyce A., Philip O. (2017). Community radio for climate change
adaptation and resilience policy in Africa conference: 2nd AMSR International Congress
2017 At: Rabat, Morocco. Retrieved from
https://www.researchgate.net/publication/320395324 Community Radio_for Climate C
hange_Adaptation_and_Resilience_Policy in_Africa
(Accessed 12 May 2018).

Posel, D.R. (2001).Who is the heads of household, what do they do, and is the concept of headship
useful? An analysis of headship in South Africa. Development Southern Africa, 18 (5),
651-670.

Reid, H., Alam, M., Berger, R. , Cannon, T., Hug, S. and Milligan, A. (2009).Community-based
adaptation to climate change: An overview in participatory learning and action.
community-based adaptation to climate change, International Institute for Environment
and Development, London. Retrieved from
https://books.google.co.tz/books?hl=en&Ir=&id=x9bpwLnwtVAC&oi=fnd&pg=PA11&
dg=Reid,+H.+,+Alam,+M.,+Berger,+R.+,+Cannon,+T.+,+Hug,+S.+and+Milligan,+A.+(
2009),+. (Accessed 25 May 2018).

Rogers, E.M. (2003). Diffusion of innovations. 5" ed. New York: Free Press.

17


http://www.tfcg.org/pdf/CCAP%20Climate%20Change%20Radio%20Programme%20Impact%20Assessment%202014%20FINAL.pdf
http://www.tfcg.org/pdf/CCAP%20Climate%20Change%20Radio%20Programme%20Impact%20Assessment%202014%20FINAL.pdf
http://www.adaptationlearning.net/sites/default/files/resource-
http://www.adaptationlearning.net/sites/default/files/resource-
https://www.researchgate.net/publication/320395324_Community_Radio_for_Climate_Change_Adaptation_and_Resilience_Policy_in_Africa
https://www.researchgate.net/publication/320395324_Community_Radio_for_Climate_Change_Adaptation_and_Resilience_Policy_in_Africa

Martina D.Kapinga, Peter O.Siyao, Alfred S. Sife and Dos Santos Silayo - Journal of Management and Development Dynamics
Vol. 30(2) (2020)

RTS (Radio and Technology Strategy, 2009). Radio instruction to strengthen education rise —
Tanzania mainland and Zanzibar: USAID Tanzania Cooperative Agreement No. 621-A-
00-07-00003-00

Sachsman, D. (2000).The role of the mass media in shaping perceptions awareness of
environmental issues. university of Tennessee, U.S.A.

Saunders, M., Lewis, P. and Thornhill, A. (2000). Research methods for business students.2nd
edition. Harlow: Pearson Education.

Sedgwick, P. (2014).Cross-sectional Studies: Advantages and disadvantages. British Medical
Journal (BMJ): British Medical Journal, 348.

Sife, A.S.(2010). Contributions of mobile telephony, Radio and Television to Rural livelihoods and
poverty reduction in Morogoro Region, Tanzania: A Thesis submitted in fulfilment of the
Requirements for the degree of Doctor of philosophy (Library and information science) of
the University of DSM.

Steadman Group in Tanzania (2005).

TCRA (Tanzania Communications Regulatory Authority, 2014). Quarterly Telecom Statistics,
September 2014 CMA for the Poor A Scoping Study: Country Report Tanzania. Retrieved
from
http://www.Tv4d.org/Tanzania_1_Country Profile Report web.pdf  (Accessed 17
January 218).

Ugboma, M.U.(2010).Access to agricultural information by fish farmers in Niger Delta Region of
Nigeria. Library Philosophy and Practice (e-journal). 424.

Retrieved from
https://digitalcommons.unl.edu/libphilprac/42
(Accessed 8 January 2021).

UNFCC (United Nations Framework Convention on Climate Change,2007). Climate change:
impacts, vulnerabilities and adaptation in developing countries. Retrieved from
https://unfccc.int/resource/docs/publications/impacts.pdf (Accessed 8 January 2021).

URT (United Republic of Tanzania, 2007). National Adaptation Programme of Action (NAPA).
Vice President’s Office, Environmental Division.

URT (United Republic of Tanzania, 2012). National Climate Change Communication Strategy
(2012-2017).Retrieved from http://www.Ise.ac.uk/GranthamInstitute/wp-
content/uploads/laws/4820.pdf.

URT (United Republic of Tanzania, 2016). Information, Culture, Arts and Sports Statistics Report,
2015 Tanzania Mainland. Retrieved from
https://www.nbs.go.tz/nbs/takwimu/MDAs/Statistical_Report_2015 Ministry_Infromatio
n.pdf

USAID, (2008).Principles of environmental mitigation and monitoring: USAID staff
environmental training in Bagamoyo, Tanzania. USAID, Dar es Salaam.

Viljoen, W. (2013). Addressing climate change issues in eastern and southern Africa: the EAC,
COMESA, SADC and the TFTA. Cape to Cairo: Exploring the Tripartite FTA agenda, 1-
35.

WWEF (World Wildlife Fund), (2006).Climate Change impacts on East Africa: A review of the
scientific literature. Retrieved from
https://www.wwf.or.jp/activities/lib/pdf_climate/environment/east_africa_climate_chang
e_impacts_final.pdf (Accessed 23 January 2017).

18


http://www.tv4d.org/Tanzania_1_Country_Profile_Report_web.pdf
https://digitalcommons.unl.edu/libphilprac/424
http://www.lse.ac.uk/GranthamInstitute/wp-

