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of Climate Change Adaptation
Information Among Smallholder Tomato
Growers in Iringa and Morogoro
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Abstract

This study assesses factors that influence access to and uptake of climate change adaptation information for awareness
creation among smallholder tomato growers in selected rural parts of Tanzania. The study considers the demographic
characteristics of smallholder tomato growers, finding that they are major factors in determining the acquisition and
uptake of climate change information. The most needed information for climate change adaptation includes drought-
and disease-tolerant tomato seeds and the application of pesticides and various types of fertilizers. Smallholder tomato
growers prefer to acquire information on climate change adaptation from relatives, friends, neighbors, and sources like
the radio and mobile phones.
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Introduction

The tomato is one of the horticultural
crops grown by smallholder farmers
in various parts in Tanzania includ-
ing the Iringa andMorogoro regions,
among others. The tomato crop is
very important for the country’s
agricultural sector because of its
potential to generate profits for
smallholder farmers. Thus, its po-
tential to reduce poverty among
smallholder rural farmers cannot be
overstated (Mutayoba & Ngaruko,
2018). The crop is a source of food,
a jobs creator, and a source of raw
materials for rural-based companies

such as Dabaga Tomato Sauce, which
is located in the Kilolo District in
the Iringa region. However, climate
change poses many immediate chal-
lenges for tomato-growing agricul-
ture in Tanzania and in the other
parts of the world (Litskas et al.,
2019).

Guodaar (2015) and Tshiala and
Olwoch (2010) note that although
climate change affects crops differ-
ently, tomatoes are among the most
highly affected because of their high
dependence on climatic conditions
such as temperature, rainfall pat-
terns, and water. Since agriculture is

the prime source of livelihood in
Tanzania, adaptation to the nega-
tive impacts of climate change for
ensuring food security is of para-
mount importance (Bryan et al.,
2009; Intergovernmental Panel on
Climate Change, 2014). Successful
adaptation measures should be in
place at the local level to guaran-
tee food security and safeguard rural
sustenance from climate change
impacts (Abid et al., 2015). Adverse
impacts of climate change include
warming and prolonged drought
leading to insect infestations and
water shortages. Other impacts
include increasing severity and

1Department of Library and Information Science Management, 2Department of Library and Technical Services, Mzumbe University, Morogoro,

Tanzania.

228 Sustainability and Climate Change MARY ANN LIEBERT, INC. • Vol. 16 No. 3 • June 2023 • DOI: 10.1089/scc.2023.0033

Open camera or QR reader and
scan code to access this article
and other resources online.

D
ow

nl
oa

de
d 

by
 S

ok
oi

ne
 U

ni
ve

rs
ity

 o
f 

A
gr

ic
ul

tu
re

 f
ro

m
 w

w
w

.li
eb

er
tp

ub
.c

om
 a

t 0
7/

05
/2

3.
 F

or
 p

er
so

na
l u

se
 o

nl
y.

 



frequency of some extreme weather
events and associated natural haz-
ards such as floods, which affect
economic activities, infrastructure,
and health.

Adaptation to climate change entails
the adjustment in natural or human
systems to a new or changing envi-
ronment that exploits beneficial
opportunities or moderates negative
effects (Intergovernmental Panel on
Climate Change, 2007). Adaptation
is also defined as the modification of
agronomic practices, farming pro-
cesses, and capital investments in
response to observed or predicted
climate change threats (Easterling
et al., 2007).

Climate change adaptation infor-
mation refers to knowledge, tools,
and strategies that help individu-
als, communities, and organizations
cope with the impacts of climate
change (Intergovernmental Panel
on Climate Change, 2007; Moser &
Ekstrom, 2010). This information is
essential for helping decision makers
understand and develop effective
strategies for addressing the chal-
lenges posed by climate change
(Adger et al. 2007; Smit & Wandel,
2006) and includes: weather phe-
nomenon, risk minimization, early
warning systems for extreme weather
events such as floods, technology
options for climate change adapta-
tion such as drought and disease-
resistant crops, water harvesting and
storage techniques, and water man-
agement information including drip
irrigation, among others.

Access to proper climate change
adaptation information is of para-
mount importance for ensuring
awareness about climate change
adaptation strategies among small-
holder farmers, and enabling them to
prepare to effectively cope and adapt

to the negative impacts of climate
change (Ajuang et al., 2016). Giorgil
et al. (2009) posit that the acquisition
and use of information about climate
change adaptation is necessary for
assessing the impacts of climate
change on human and natural sys-
tems and in planning for climate
change adaptation strategies.Muema
et al. (2018) observe that climate
change adaptation information is
useful for addressing the threats
posed by climate change when this
information is accessed in a form
that is easily understood by small-
holder farmers.

Ageyo &Muchunku (2020) conclude
that adaptation to climate change
starts with access to the current and
relevant information. Several other
authors (Antwi-Agyei et al., 2020;
Nkiaka et al., 2019; Singh et al., 2018;
Vincent et al., 2017) also report
that timely access to climate change
adaptation information is impor-
tant for effective decision making
for addressing the shocks brought
about by climate change in sub-
Saharan African countries, including
Tanzania.

Information uptake is described as
the action of making use of avail-
able information to inform deci-
sion making. It is the process during
which farmers recognize and use
available information from identifi-
able sources to inform their adapta-
tion and agricultural-related decisions
and to subsequently undertake ap-
propriate strategies (Chaplin, 2017).
Uptake of climate change adaptation
information and advisory services
can help a great deal in improving the
management of climate-related risks
and help farmers to adapt to changes
(Tall et al., 2014).

Use of climate change adaptation in-
formationhas thepotential toenhance

agricultural resilience to climate
change through improvedagricultural
decision making, for example, prepa-
rations for predicted adverse or
favorable conditions (Pathak & Stod-
dard, 2018). Since climate change is a
complex issue that is not observable in
real time, many people are unable to
comprehend its scope (Schäfer &
Schlichting, 2014). Peoplemay receive
conflicting climate change informa-
tion from different sources such as
newspapers, television, and radio,
among others (Anderson, 2011; Arlt
et al., 2011; Boykoff, 2011; Schäfer,
2012). Grabowski and Clark (2016)
comment that potential users of in-
formation might not continue to see
its value if they arenot able to access or
use it.

This study assesses factors that
influence access to and uptake of
climate change adaptation informa-
tion and awareness creation among
smallholder tomato growers in se-
lected rural parts of Tanzania. The
factors that contribute to opti-
mum access to and uptake of cli-
mate change adaptation information
by smallholder tomato growers in
Iringa and Morogoro are not
known. One goal of this study is
to build adaptive capacity through
awareness creation among small-
holder tomato growers in the selected
rural parts of Tanzania. Specifically,
this study addresses the following
research questions (RQs):

RQ1: What are the factors that
influence access to and uptake of
climate change adaptation informa-
tion by smallholder tomato growers
in Iringa and Morogoro regions?

RQ2: What types of climate change
adaptation information are needed
and used by smallholder tomato
growers in Iringa and Morogoro
regions?
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RQ3: What sources are used by
smallholder tomato growers to
obtain information about climate
change adaptation in the Iringa and
Morogoro regions?

Literature Review

Access to and Uptake of Climate
Change Adaptation Information

Several studies have examined fac-
tors that influence access to and
uptake of climate change adapta-
tion information. Kirui et al. (2014)
indicate that climate services play
a critical role in providing Early
Warning Systems (EAS) as well as
increasing awareness for building
capacity and disaster preparedness
for a changing climate. Choice of
the dissemination channels can in-
fluence access to and use of climate
information, helping vulnerable
groups exposed to climate change
hazards build adequate capacities.
Ambani (2014) posits that appro-
priate communication channels
would be effective for making cli-
mate change adaptation informa-
tion accessible and usable.

Another factor that can encourage
access to and uptake of climate
change adaptation information is
farmers’ income. Better access to
climate change adaptation informa-
tion empowers farmers to proactively
plan for adaptation measures to mit-
igate adverse impacts of climate
change (Muema et al., 2018). Fur-
thermore, farmers with more income
can afford to buy and own devices
for obtaining information, including
mobile phones, radio, television, and
print media. Additionally, Yocum
et al., (2021) conclude that access to
additional funding facilitates use of
climate change information, whereas
limited access to resources, such as
credit, land, and inputs, can hinder
the application of appropriate cli-

mate information services. Inability
to access appropriate information
about climate change adaptation will
hinder smallholder tomato growers
and prevent adoption of appropriate
climate change adaptation strategies.

Sen et al. (2022) indicate that own-
ership of communication devices
such as television, radio and smart-
phones is also a determining factor
for both access to and use of climate
information by farmers. Results of
the study highlight that farmers who
own such devices show greater pro-
pensity to access and use climate
change adaptation information than
those who do not own such com-
munication tools.

It has also been acknowledged that
uptake of climate change adapta-
tion information is determined by
demographic characteristics of the
farmers, farm characteristics, and
institutional characteristics (Vaugh-
an & Dessai, 2014; Webber, 2019).
Kirui et al. (2014) report that unlike
younger farmers, older farmers pre-
fer to utilize their indigenous
knowledge rather than modern cli-
mate information services to address
and counter climate change risks.
Older farmers are less inclined to
access climate information services
because they can trust their indige-
nous skills to monitor climate and
spread risk.

A study by Sanga and Elia (2020)
suggests that education helps tomato
growers to understand the extent
of the climate change menace and
seek adequate measures for ensuring
harvest and increased production.
Antwi-Agyei et al. (2021) suggest
that uptake of climate change adap-
tation information is related to the
level of education. This implies that
educated farmers better appreciate
the use of information for decision

making than non-educated farmers.
Informed decision making has been
described as key to adaptive capacity
(Adem et al., 2017).

Reliability of information is yet
another factor that influences access
to and uptake of climate change
adaptation information. The find-
ings of Mudombi et al. (2014) reveal
that for climate change adaptation
information to be used by farmers, it
needs to be reliable, trusted, and
understandable.

The language used for communica-
tion is also a factor that influences
access and uptake of information.
Language barriers can include a use
of a nonnative language that is not
accessible to smallholder tomato
growers, or technical jargon that
makes it difficult to understand
(Luseno et al., 2003). Effective com-
munication channels, such as local
languages and extension services,
can help to overcome such barriers.

Types of Climate Change
Information

The importance of climate
change adaptation information for
smallholder farmers cannot be
overstated—it helps increase the
capacity of farmers to survive exter-
nal shocks associated with climate
change. Repackaging of climate
change adaptation information in a
form that is more easily understood
by smallholder farmers can be useful
in providing accessibility to climate
services. Access to information is
regarded as an important tool for
managing a variety of risks posed by
climate change (Codjoe et al., 2013;
Muema et al., 2018). Antwi-Agyei
et al. (2021) add that climate change
adaptation information is useful for
directing and guiding adaptation
practices toward adverse impacts of
climate change.
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Smallholder tomato growers may
require a range of climate change
adaptation information to help them
manage their crops and livelihoods
in the face of changing weather pat-
terns. For example, information
about crop management techniques
can help them adapt to changing cli-
matic conditions such as using
drought-resistant tomato varieties,
adjusting planting dates, and imp-
roving soil management practices.

In their study of selected peri-urban
areas in Tanzania, Siyao and Sife
(2020) indicate that various types of
climate change adaptation informa-
tion is used by farmers for rational
decision making, including ways to
deal with the negative impacts of
climate change and reduce vulnera-
bility. Tizale (2007) notes that people
make use of climate change adapta-
tion information for changing their
farming practices as a response to
changing climatic conditions and to
improve their livelihoods.

Sources of Climate Change Adapta-
tion Information. It is of paramount
importance that the generators of
climate change information know
which communication channels are
reliable and accessible for small-
holder farmers so that they can direct
this information for further dissem-
ination. As Siyao and Sife (2021)
point out, knowledge of such sources
improves communication of climate
change information from the sources
to the media and from media to the
public, for greater awareness.

Gupta and De (2011) conclude that
information sources play a key role
in communicating innovative tech-
nologies to the end users, making
them aware of the useful informa-
tion and creating interest, promot-
ing understanding, and ultimately
motivating them to adopt the tech-
nology. Farmers in rural settings

can access a variety of informa-
tion sources and channels to obtain
information that can help improve
farm practices, for example, training,
conferences, exhibitions, bulletins,
seminars, radio, television, newspa-
pers, friends, neighbors, Internet,
research stations, and extension
workers.

Other sources of climate change
adaptation information include
national climate change agencies,
academic institutions such as uni-
versities and research institu-
tions, government reports, and
community-based organizations
(CBOs) among others. For instance
tomato farmers can use these sources
to gain valuable information about
improving their farming activities
(Moranga, 2016). In rural areas radio
is commonly used as a source of
information. Authors like Laskar
and Bhattacharyya, 2021; Prahmana
et al., 2021; and Somanje et al.,
2021 concur that community radio
stations have potential for dissemi-
nating climate change adaptation
measures for smallholder farmers.
On the other hand, Ghatak (2007)
reports that farmers who are poor
have fewer available resources and
are thus limited in their ability to
use information and communi-
cation technologies for accessing
information.

Materials and Methods

This study focuses on smallholder
farmers in the Morogoro and Iringa
regions of Tazmania. The study uti-
lized a cross-sectional research
design to enable data to be collec-
ted at a single point in time, which
allows capture of important aspects
of the variables through a question-
naire survey (Sedgwick, 2014). A
multistage sampling technique was
used. In the first stage, Iringa and

Morogoro regions were purposively
selected as were districts, one district
from each region:Mvomero from the
Morogoro region andKilolo from the
Iringa region. These districts were
selected because of their prominence
in smallholder tomato growing and
their vulnerability to the adverse
impacts of climate change, such as
erratic and unreliable rainfalls,
drought, floods, low food and crop
production, outbreak of pests and
diseases, among others (Jalango
et al., 2020; Mutayoba & Ngaruko,
2018; Paavola, 2008; Sangeda
et al., 2013; United Republic of
Tanzania, 2012; United Republic of
Tanzania, 2013).

From each district, one ward was
selected: Mlali (Mvomero) and Im-
age (Kilolo). From each ward, four
villages were selected—from Mlali:
Kipera, Kinyenzi, Majengo, and
Vitemvu; from Image: Kijiji Namba
Saba, Kijiji Namba Nane, Liasa,
and Uhominyi. These villages were
selected because they are among the
areas where smallholder growers
predominantly produce tomatoes,
and a large proportion of the com-
munities in these villages are engaged
in small-scale tomato growing. To
determine a sample size, smallholder
tomato growers were randomly se-
lected to give each of them an equal
chance of being included in the study
and to enhance generalization of re-
sults. The total population of small-
holder tomato farmers in the study
areas was 400. Sampling Frames
were obtained from Image and Mlali
WardAgricultural ExtensionOfficers
(WAEOs). From this study popula-
tion, the sample size of 200 small-
holder tomato growers was obtained
using Yamane’s (1967) formula for
sample size calculation as follows:

n¼ N
1þN eð Þ2
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n¼ 400=(1þ 400 0:052
� �

n¼ 400=2

n¼ 200

Where: n5 sample size (200),
N5 total study population (400),
and e5 level of significance (5%).

After obtaining the sample size of
200, a representative sample per each
ward was calculated to determi-
nation of the total number of ques-
tionnaires to distribute.

The representative sample per village
was then calculated as:

Total sample size�
No: of smallholder tomato

farmers per village

Total population

For example; Kijiji Namba Saba

¼ 58 x 200

400
¼ 29

This calculation was repeated for all
of the villages. Table 1 shows the
sample size of each selected village.

Data collection was conducted in
March–April 2022 as part of a larger
research project that assessed fac-
tors influencing smallholder tomato
farmers’ access to and uptake of cli-
mate change information in the se-
lected rural parts of Tanzania. The
study used questionnaires, an inter-
view guide, and focus group discus-
sions (FGDs) to gather specific data.
The questionnaires were designed to
contain both closed and open-ended
questions and to enable simulta-
neous collection of quantitative and
qualitative data. Questionnaires
were administered to all selected
smallholder tomato farmers where
100 percent response rate was ob-
tained using Drop-Off and Pick-Up

(DOPU), amethod recommended by
Allered and Ross-Davis (2011).

Interviews were conducted by four
interviewers in the Kiswahili lan-
guage. Two interviewers were famil-
iar with the areas in which research
was conducted and were fluent in
local dialect languages (vernaculars).
The two other interviewers (the
authors of this article) are fluent
Kiswahili speakers. Prior to the be-
ginning of the interview process, two
research assistants were trained on
the interview protocol, which they
used to administer the questionnai-
res to the smallholder tomato farm-
ers. Face-to-face interview sessions
were arranged for data collection.

Before starting the interview, a script
to guide the process was developed.
Interviewees were asked open-ended
questions during the interview ses-
sions, enabling the interviewees to
express themselves to the fullest
extent and to help the study obtain
accurate and necessary information.
The interviews lasted about an hour,
with some being 30 minutes. Two
FGDs were also conducted (one in

each district) to supplement data
collected through structured ques-
tionnaires. The FGDs conducted in
the Kilolo District consisted of a
group of six smallholder tomato
farmers; the FDG in the Mvomero
District consisted of seven small-
holder tomato farmer participants.

Interviewees were not paid or indu-
ced in any way to participate in the
research. Interviewees signed a con-
sent form translated into Kiswahili
and were given a copy to keep.
Prior to their signing, the contents
of the consent form were also ver-
bally explained to each interviewee,
with an emphasis placed on the
voluntary nature of the interview,
their right to end the interview at
any point without repercussion,
and the steps taken to ensure their
anonymity.

The purposive sampling technique
was also used to select one key
informant (KI) from each village. KIs
included experienced tomato farm-
ers, agricultural extension officers,
environmental officers, ward leaders,
village leaders, and elderly people.

Table 1. Questionnaire Data for Each Village

Village in Ward
No. of smallholder
tomato farmers (N)

Probability
proportional
to size (n)

Number of
questionnaires
finally allocated

Image Ward - Iringa

Kijiji Namba Saba 58 29 26

Kijiji Namba Nane 62 31 29

Liasa 44 22 20

Uhominyi 35 18 15

Mlali Ward- Morogoro

Kipera 60 30 28

Kinyenze 54 27 26

Majengo 47 23 20

Vitemvu 40 20 19

Total 400 200 183

Source: Authors’ field data, 2022
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IBM Statistical Product and Service
Solutions (SPSS) version 21 software
was used to analyze quantitative data.
Descriptive statistics such as frequ-
encies and inferential statistics such
as Chi-square tests were used in the
data analysis. Qualitative data were
analyzed using content analysis in
which phrases and issues that com-
monly recurred during the dis-
cussions were sorted to establish
themes that captured something
important about data in relation to
the research questions, as recom-
mended by Braun and Clarke (2006).

Results and Discussion

Factors That Encourage Access
to and Uptake of Climate Change
Adaptation Information

Sociodemographic Profile of the
Respondents. Demographic charac-
teristics of the respondents in this
study include sex, education, marital
status, and age. Such characteristics
are important as they influence
access, use of information, and the
choice of sources of information used
by smallholder tomato growers to get
information about climate change.

Findings in Table 2 indicate that of the
total 183 respondents, the majority
were males whereas far less than one-
third of the respondents were females.
This implies that tomatoes are a male-
dominant commercial crop mostly
grown by the smallholder growers.
Male dominance in this crop indicates
that high initial capital is needed to
start the business venture, an under-
taking that is not likely to be afford-
able for their female counterparts who
generally have lower incomes. In ad-
dition, the largest portion of respon-
dents were between 19 and 58 years
old, a population that tends to be the
most productive segment of the labor
force of the study population (youth
and middle-aged population).

Youth provide the bulk of the farm
labor, including land preparation,
planting, and harvesting (Mutayoba
& Ngaruko, 2018). This means that
smallholder growers start to engage
in tomato cultivation from their early
youth and they continue doing the
same for a longer period—for almost
39 years—before they retire. Other
studies (Muema et al., 2018; Sanga &
Elia, 2020) have shown that young
farmers are more reactive and res-
ponsive to the adverse effects caused
by climate change. They are more
likely to adopt new technologies aimed
at responding to these adverse effects
because of their capability and readi-
ness to use multiple sources of climate
change adaptation information. This
may be related to current trends of
the efforts of learning institutions in
establishing curricula that incorpo-
rate environmental issues including
climate change adaptation.

The longer period spent in tomato
growingmayhelpa farmer togainmore
experience in accessing and uptaking
climate change adaptation information,
encouragingarationaldecision-making
process. These findings differ from the
previous study by Guodaar and Asante
(2018) who report that the farming
population intheOffinsoNorthDistrict
of Ghana, comprised of those between

Table 2. Sociodemographic
Profile of the Respondents
(n5183)

Category Frequencies Percent

Sex

Males

Malali Ward 75 41.0

Image Ward 57 31.1

Females

Malali Ward 18 9.8

Image Ward 33 18.0

Age
Distribution

Under 18 10 5.5

19-28 33 18.0

29-38 49 26.8

39-48 45 24.6

49-58 31 16.9

59-68 12 6.6

691 3 1.6

Marital Status

Malali Ward

Single 19 10.4

Married 70 38.3

Divorced 2 1.1

Widower 2 1.1

Image Ward

Single 28 15.3

Married 57 31.1

Divorced 1 0.5

Widower 4 2.2

Educational
Level

Malali Ward

None 9 4.9

Primary 69 37.7

Secondary 12 6.6

Certificate 0 0

Diploma 2 1.1

University 1 0.5

(continued)

Table 2. Sociodemographic
Profile of the Respondents
(n5183) (Continued)

Educational
Level

Image Ward

None 10 5.5

Primary 49 26.8

Secondary 19 10.4

Certificate 3 1.6

Diploma 8 4.4

University 1 0.5
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31 and 40 years old, has a relatively
greater potential for sustainable
tomato cultivation.

To test the variables a Chi-square test
was applied to test the relationship
between the demographic charac-
teristics, land ownership, and use
of climate change information. Per-
taining to age and use of climate
change adaptation information, the
Chi-square test produced: v2 5 3.018;
df5 6; P5 0.003 (Table 3).

This result indicates that there is a
significant association between the use
of information about climate change
adaptation and age. The finding im-
plies that smallholder tomato growers’
use of climate change adaptation in-
formation is influenced by their age.

For the marital status variable, more
than half (127; 69.3%) of the small-
holder tomato growers in the study
areas are married couples, and more
than half (70; 38.3%) of the married
smallholder tomato growers are from
theMlali ward. Farm work requires a
large labor force as it includes the
preparation of land, planting, culti-
vation, weeding, irrigation, fertilizer
application, pesticide application,

harvesting. and transportation of the
products to the market (Kiros, 2008).
Guodaar and Asante (2018) report
that, generally, married respondents
have family members who partici-
pate in their tomato growing activi-
ties, particularly children, since the
work is so labor intensive.

A large family increases the chance
of accessing climate change adap-
tation information because larger
families can produce more crops.
This increased productivity then
increases the need for information to
improve farming practices. Family
size may also have a positive influ-
ence on the acquisition and uptake
of climate change adaptation infor-
mation among smallholder tomato
growers in the study areas because
there are more opportunities to cre-
ate and share awareness. Deressa
et al. (2009) posits that households
with more members are more likely
to adapt to climate change because
their readily available labor force
increases the demand for climate
change adaptation information.

A Chi-square test involving farmers’
marital status and the use of climate
change adaptation information pro-

duced: v25 0.892; df5 3; P5 0.001
(Table 3). These findings imply that
farmers’ marital status significantly
influences the use of information by
tomato smallholder growers.

Reviewing the education variable,
almost two-thirds (118; 64.5%) of
respondents have a primary school
level of education; those with sec-
ondary school education comprise
less than one-fifth (31; 17%); and
those with no formal education,
roughly one-tenth (19; 10.4%). Those
who have university education com-
prise the smallest group (2; 1%).
These findings imply that most of the
tomato growers in the study areas
had primary school education, fol-
lowed by those with secondary
school level of education; only about
one-tenth of the respondents com-
prised those who did not have a
minimum level of education.

The low level of education may
hinder smallholder tomato growers
in acquiring and uptaking scientific
climate change information. Level of
education and use of climate change
information was determined using
the Chi-square test shown in Table 3:
v2 5 3.631; df5 5; P5 0.004. This
indicates that there is a positive
relationship between education and
adaptation strategies to climate
change. Nor Diana et al. (2021) hy-
pothesize that educational level plays
an important role as an indicator in
measuring the success of the climate
change adaptation strategies.

This data implies that educated
farmers are more likely to be able to
cope and adapt to adverse impacts
of climate change. Education seems
to play a major role in creating
awareness, which, in turn, will assist
farmers to apply appropriate climate
change adaptation measures. Abid
et al. (2017) and Deressa et al. (2009)
both conclude that educated people

Table 3. Chi-Square Tests for the Relationship Between Age, Marital
Status, Gender, Education Level, Income, Land Ownership, and Use
of Climate Change Information (n5183)

Category Use of Climate Change Information

Value Df Asymp. Sig. (2-sided)

Pearson Chi-Square

Gender 0.493* 1 .003

Age 3.018* 6 .003

Marital status 0.892* 3 .001

Sex 2.722* 1 .002

Education Level 3.631* 5 .004

Income 1.196* 4 .002

Land ownership 1.106* 7 .004

No. of Valid Cases 183
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make better use of climate forecast
information in their agricultural ac-
tivities as their advanced education
provides a more informed under-
standing of agronomic practices rela-
ted to changing climatic conditions.

On the other hand, smallholder
tomato growers with no formal ed-
ucation often get information about
climate change adaptation from
broadcast media through watching
television and listening to the radio
since neither activity involves read-
ing and writing. As such, getting in-
formation from agricultural agents,
agricultural input vendors, as well as
from friends and neighbors through
the word of mouth may be helpful to
them. Thus information repackaging
should take into consideration the
literacy level of this group of farmers.

Climate Change Awareness. Small-
holder tomato growers were asked to
indicate whether or not they were
aware of climate change. The ma-
jority (82.5%) of the respondents
agreed that they were aware while
only 17.5 percent of respondents
were not (Table 4). A previous study
conducted in the pre-urban areas of
Morogoro indicate that a majority of
the farmers were aware of climate
change (Siyao & Sife, 2020). These
findings imply that a majority of the
smallholder tomato growers under-
stand the concept of climate change,
although understanding the concept
does not necessarily lead to adapta-

tive behaviors. Nevertheless, these
findings suggest that perhaps those
smallholder tomato growers who
understand the concept of climate
change will consider engaging in
adaptation strategies. On the other
hand, smallholder tomato growers
may not recognize the relevance of
climate change adaptation infor-
mation to their farming practices,
particularly if they have limited
awareness of climate change impacts.

Furthermore, the findings of this
study indicate that smallholder
tomato growers became aware of
climate change through various
means (see Table 4). These findings
suggest that seminars and trainings
were significant ways of dissemi-
nating climate change information
for these farmers, creating aware-
ness among them. A much smaller
number of the smallholder to-
mato growers indicated that they
were made aware of climate change
issues through broadcast media
such as television and radio and
even fewer indicated that they be-
came aware of climate change issues
through reading print media such as
books and journal articles, among
others. These findings are contrary
to the facts that broadcast as well as
print media are the most accessible
sources of information and often
the most influential means of rais-
ing public awareness about the im-
pacts of climate change (Kapinga
et al., 2020).

Media can also produce various
educational programs on environ-
mental issues that can influence
public interest, commitment, and
awareness of adaptation strategies
and sensitize the public about the
impacts of climate change (United
Republic of Tanzania, 2012). Other
researchers (see for example Chand,
2017) observe that broadcast media
are important information chan-
nels for transmitting useful infor-
mation about climate change to the
public, thus they act as educational
tools for raising awareness. Pearce
et al. (2015) and Schäfer (2015) also
view television and radio as im-
portant tools for raising awareness
and motivating wide support
for mitigating its impacts. This
implies that smallholder tomato
growers can counter the negative
impacts associated with climate
change if they are aware of them
and become knowledgeable about
the potential of the impacts.

Smallholder tomato growers were
asked to indicate their view of the
causes of climate change. The ma-
jority (122 or 67%) said that climate
change is caused by anthropogenic
activities whereas less than one-third
(55 or 30.5%) indicated that climate
change is a natural phenomenon
(Table 5). These findings are similar
to observations of other authors
(Gadzekpo et al., 2018; Lund, 2019)
who report that in the least-devel-
oping countries, climate change is

Table 4. Climate Change Awareness Among Tomato Smallholder Farmers (n5183)

Category Responses Means through Which Farmers Became Aware of Climate Change

Ward Yes No

Training conducted
by agricultural
extension office

Seminars conducted
by environmentalists/

climate change
scientists

Personal
observations

and experiences

Broadcast media
news such as

television and radio
Reading from
print media

Malali 78 (42.6%) 15 (8.2%) 33 (18.0% 52 (28.4%) 8 (4.4%) 0 0

Image 73 (39.9%) 17 (9.3%) 32 (17.5% 37 (20.2%) 15 (8.2%) 14 (7.7%) 2 (1.1%)

Total 15 1(82.5%) 32 (17.5%) 65 (35.5%) 92 (50.3%) 23 (12.6%) 14 (7.7%) 2 (1.1%)
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attributed to natural and anthro-
pogenic factors. Smallholder tomato
growers who are knowledgeable
about the causes of climate change
could stimulate the future use of
climate change adaptation strategies
in their localities.

Smallholder Tomato Growers’ Level
of Income. Findings indicate that a
majority (63%) of the smallholder
tomato growers are low income fol-
lowed by those considered medium
income (30%); those who are high
income are only 7 percent of the
population (see Figure 1).

Efforts to adapt to climate change
correlate with income. Farmers

who are financially stable tend to
be more committed to adapting
new techniques (Nor Diana, 2021).
According to Muema et al. (2018)
and Dang et al. (2019) income af-
fects access to and use of climate
change information. This study
employed a Chi-square test to de-
termine the relationship between
income and use of climate change
information by smallholder farm-
ers (v2 5 1.196; df5 4; p5 0.003)
(Table 3). This implies that tomato
growers’ income influences their
use of climate change informa-
tion. According to these findings,
tomato growers with higher in-
comes have more adaptive capac-
ity and are more likely to adopt

climate change measures that might
be too expensive for others.

Communication tools are of signifi-
cant importance for accessing and
uptaking information on climate
change adaptation. Findings shown
in Table 6 indicate that 78 (42.6%) of
smallholder tomato growers owned
mobile phones, 37 (20.2% owned a
radio, 16 (8.7%) owned a television,
but only (1; 0.54%) owned a com-
puter with an Internet connection.
Furthermore, the cross-tabulation
of findings indicate that of the total
smallholder tomato growers, only
50 (27.3%) owned a radio, television,
and mobile phone.

Use of information and communi-
cation technology (ICT) tools such as
mobile phones, radio, and television
have been acknowledged to facilitate
access to climate-change related in-
formation for enhancing adaptive
capacities among rural communities
in Tanzania (Kapinga et al., 2020).
Authors like Sife (2010) show that in
the changing climatic scenario, such
ICT communication tools could
provide access to information that
could create awareness of adaptation
strategies for countering the negative
impacts of climate change.

The current study found that mobile
phones are owned by less than half
(43%) of the smallholder tomato
growers—25.7 percent from Mlali
ward and 17 percent from Image
ward, limiting the use of mobile
phones as one channel of obtaining
information on climate change ad-
aptation. In addition, low ownership
of ICT communication assets such
as radios, mobile phones, and TVs
prevents most smallholder farmers
from accessing useful scientific in-
formation communicated through
such channels (Luseno et al., 2003;
Kangalawe et al., 2017; Makwara,
2013; Mapfumo et al., 2016).

Table 5. Farmers’ Views About the Causes of Climate Change (n5183)

Wards Attributed Causes of Climate Change

Anthropogenic activities Natural phenomenon Don’t know

Mlali 60 (32.8%) 28 (15.30%) 5 (2.7%)

Image 62 (33.9%) 27 (14.75%) 1 (0.6%)

Total 122 (66.6%) 55 (30.05%) 6 (3.3%)
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Figure 1. Annual income of smallholder tomato growers
TZS 1,000,000 (2023 USD$422.72)
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Land ownership in the sample
group shows that 75 (41%) small-
holder tomato growers rent the land
they cultivate, less than one-third (52
or 28.4%) inherited or acquired land
as a gift of deed, and 17 (9.3 percent)
have freehold land (see Figure 2).

Position in landholding is also a
factor in the extent of utilization of
climate change adaptation strategies
among smallholder tomato growers.
For example, farmers who own their
land can collateralize it to gain access
to credit from financial institutions.
Financial assistance can enable them
to procure the requisite communi-
cation tools and farm inputs, which
in turn boosts their information
access and expands their adaptive
capacities to include modern types of
adaptation strategies. The opposite is
also true: The farmers who use rented
and freehold lands (Guodaar &
Asante, 2018) have limited access to

formal credit and adequate insurance
(Domeher and Abdulai, 2012).

Findings indicate that more than half
(97; 53%) of the smallholder tomato
growers practice commercial farm-
ing, 55 (30.1%) use mixed farming,
and 21 (11.5%) use subsistence
farming (Figure 3).

The type of farming practiced is
also relevant for smallholder tomato
growers’ access to and uptake of cli-
mate change adaptation information.
Commercial farmers are more
likely to have higher income, en-
abling them to acquire communi-
cations tools that, in turn, provide
greater access to climate change
adaptation information. Subsiste-
nce farmers and farmers who use
mixed farming have lower incomes
(Yaro, 2013). However in some
parts of other sub-Saharan African
countries, for example Zimbabwe,

mixed farming has been identified
as an important strategy that aids
adaptation to climate change (Dube
et al., 2021).

Types of Climate Change
Adaptation Information Needed

Smallholder tomato growers were
shown several methods of climate
change adaptation and asked whe-
ther they agree or disagree that the
information would be useful. The
response indicates that a majority
agreed that each of the methods
would be useful: drought-tolerant
tomato seeds (175; 95.6%), informa-
tion about tomato disease-tolerant
seeds (173; 94.5%), information
about the application of pesticides
(171; 93.4%), information about
application of various fertilizers (170;
92.9%) and the least, though still a
widemajority (124; 67.8%) agreed on
the need for harvesting time infor-
mation (see Table 7).

The findings suggest that these farm-
ers would use this information to
make scientific decisions on how to
carry out their farming activities,
which would enable them to better
manage opportunities as well as
threats associatedwith climate change.
An in-depth interview with one agri-
cultural extension officer revealed:

There is a notable growing ac-
ceptance, recognition, and reali-
zation of the benefits accrued
from the need and use of climate
change adaptation information

Table 6. Household-Owned Communication Assets (n5183)

Cross tabulation of household owned assets Total

Ward Radio Television Mobile
phone

Computer with
Internet connection

Radio, TV, and
mobile phone

Radio, TV, mobile phone,
and computer

Mlali 26 (14.2%) 10 (5.5%) 47 (25.7%) 0 10 (5.5%) 0 93 (50.8%)

Image 11 (6.0%) 6 (3.3%) 31 (17.0%) 1 (0.54%) 40 (22.0%) 1 (0.54%) 90 (49.2%)

Total 37 (20.2%) 16 (8.7%) 78 (42.6%) 1 (0.54%) 50 (27.3%) 1 (0.54%) 183 (100.0%)
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Figure 2. Land ownership of smallholder tomato growers
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for making quick, informed de-
cisions related to tomato pro-
duction due to its perishability
and sensitivity to the effects of
climate change. Furthermore,
better link to climate change
adaptation information with
decision making and better en-
gagement between users and the
providers of climate change

adaptation information for ad-
dressing multiple farmers’ needs
as well as consistent projections
of climate change at regional and
local scales is critical for better
adaptation and therefore increa-
sed tomato production.

—Agricultural extension agent,
Kipera village, March 2022

The need for climate change adap-
tation information on diseases and
pests in tomato production cannot
be overemphasized. As one FGD
respondent articulated:

Tomato plants do normally suf-
fer from pests such as leaf miner
(tuta absoluta) and various dis-
eases such as late blight, leaf curl,
and black spot which are attrib-
uted to the effects of climate
change. Despite the increase in
number of pests and diseases,
the productivity, however, has
slightly increased due to proper
use of pesticides. Additionally,
plastic house technology, use of
hybrid tomato seeds, and appli-
cation of organic pesticides and
fertilizers have increased tomato
yield significantly.

—Image ward FGD participant
response, March 2022

Smallholder tomato growers need
information on the use of improved
and disease-tolerant seed varieties,
changes in timing of farm opera-
tions, and use of pesticides. Findings
indicate that this kind of informa-
tion is useful for targeting increa-
sed tomato yields. The interview
process revealed that farmers’ need
to adopt new technologies and
select tomato varieties that are tol-
erant to disease, and drought pro-
pelled their need for climate change
adaptation information. The need
for climate change adaptation in-
formation became apparent during
FGDs, as they expressed a need for
information on early preparations of
land, soil characteristics, changes
in planting dates, and use of early
maturing varieties. One FGD par-
ticipant stated: “Climate change
adaptation information needed is
on crop diversification to counteract
the effects of mono-cropping to our
land.”
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Figure 3. Types of farming practiced by smallholder tomato growers

Table 7. Climate Change Adaptation Information Mostly Needed
by Smallholder Tomato Growers in the Study Areas (n5183)

Category of Information Agree Disagree

N F % F %

Application of pesticides 183 171 93.4 12 6.6

Application of herbicides 183 163 89.1 20 10.9

Applications of various fertilizers 183 170 92.9 13 7.1

Tomato planting time 183 157 85.8 26 14.2

Information on temperature 183 165 90.2 18 9.2

Weather forecast 183 164 89.6 19 10.4

Information about drought 183 160 87.4 23 12.6

Drought-tolerant tomato seeds 183 175 95.6 8 4.4

Disease-tolerant tomato seeds 183 173 94.5 10 5.5

Market information 183 162 88.5 21 11.5

Tomato transportation costs 183 137 74.9 46 25.1

Soil characteristics 183 141 77 42 23

Tomato storage 183 141 77 42 23

Harvesting time decisions 183 124 67.8 59 32.2

Land use 183 142 77.6 41 22.4
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Climate Change Adaptation Infor-
mation Adopted. Considering that
access to information does not nec-
essarily guarantee its use, this study
sought to identify the climate change
adaptation information actually used
by tomato growers. The findings in-
dicate that a majority (173; 94.5%) of
the smallholder tomato growers used
information about the selection of
tomato seed varieties in their tomato
growing and other farming activities,
while the fewest participants (114;
62.3%) adopted information about
the use of tomato storage (see
Table 8). The responses also show
that tomato growers use climate
forecast information to decide when
to prepare their fields for tomato
growing. As the extension officer ex-
plained in the interview: “To my un-
derstanding and experience, tomato
growers in this area use climate
change adaptation information to
decide on the planting dates and to-
mato seed varieties for better yields.”

Similarly, one FGDparticipant stated
that “forecast information is used
to determine time to prepare land,
adjust planting dates, and adopt
drought-tolerant tomato seed varie-
ties.” In addition, during the inter-
view session in this study, the
extension officer stressed the use of

climate forecasts information. The
officer said that “tomato crop is
very sensitiv[e] even to minor
changes in weather, thus reliable and
timely accessed climate change adap-
tation information is highly needed
by tomato growers.”

However,findings show that uptake of
climate change adaptation informa-
tion was limited by its untimely dis-
semination and unreliability, resulting
in tomato growers being unlikely to
perceive climate change adaptation
information as useful. Mullins et al.
(2018) conclude that perception cre-
ates individual behavioral responses
to particular situations. In the case of
farmers in Tanzania, they do not use
climate forecast information when
making their crop and animal hus-
bandry decisions because they con-
sider the forecasts to be unreliable
(Ajuaye, 2010).

For farmers to use climate change
adaptation information, the informa-
tion needs to be understood; better
understanding would drive demand
and wider adoption in farm manage-
ment decisions. During discussions, it
was noted that although farmers in
this study accessed climate and
weather forecasts, few of them made
effective use of it in their agricultural

activities for decision making, thus
missing out on the benefits (Iturriza
et al., 2020; Komba &Muchapondwa,
2018; Muema et al., 2018).

Sources of Climate Change Adapta-
tion Information. The most pre-
ferred sources of information about
climate change adaptation used by
smallholder tomato growers include
relatives, friends, and neighbors
(78.7%); radio (73.2%); personal
observations (66.7%); mobile phones
(62.3%); fellow farmers (60.7%); and
television (55.2%). (See Table 9.)

These preferences can be attributed to
the fact that they are the most trusted
sources of information, mainly because
the information is delivered through
word of mouth. Because there is phys-
ical contact, there is room to ask
questions and get clarification. These
findingscorroborateastudybySenetal.
(2022) who report that these informal
channels (Chang’a et al., 2010; Egeru,
2016; United Republic of Tanzania,
2012) are important sources of infor-
mation since they can raise awareness
about successful adaptation options.
Furthermore, these channels encourage
interactions among smallholder farm-
ers and sharing of information.

The interaction among participants
of this study indicates that there is a
network that makes it easier to share
information, similar to what has been
observed in other parts of world
(Asadu et al., 2018; Eise et al., 2021).
However there was no evidence that
the study participants are part of an
active tomato growers’ association.

Radio is an effectivemedium through
which rural farmers, such as small-
holder tomato growers, can access
information about climate change.
Chand, 2017 and Nor Diana
et al., 2021 report that broadcast
media, such as radio, are important

Table 8. Climate Change Adaptation Information Used by Smallholder
Tomato Growers (n 5183)

Climate change adaptation information
actually used by smallholder tomato growers

Agree Disagree

F % F %

Critical farm decisions in relation to land preparations 167 91.3 16 8.7

Selection of tomato seed varieties 173 94.5 10 5.5

Selection of time for planting tomato 170 92.9 13 7.1

Making choice for pesticides and insecticides 163 89.1 20 10.9

Updating market information of tomato 155 84.7 28 15.3

Understanding soil characteristics 128 69.9 55 30.1

Used for tomato storage information 114 62.3 69 37.7

Used for adaptation technologies 136 74.3 47 25.7
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information channels that could
quickly transmit useful and current
information about climate change,
which the farmers could use for de-
cision making. This information
would raise awareness and gradually
bring changes in farming methods as
farmers apply new agricultural tech-
nologies (Ango et al., 2013; Khanal,
2011). Farmers can prepare for cli-
mate change mitigation and adap-
tion only if they understand the
issues and they know its impacts
(Farm Radio International, 2009).

Rural populations can have their
own community radio stations,
which are normally operated, owned,
and financed by the communities
they serve (Al-Hassan et al., 2011),
enabling immediate and accurate
dissemination of information on

relevant climate change issues (Food
and Agriculture Organization of
the United Nations, 2010). Lwoga
(2010) adds that community radio
has been effective in reaching
resource-poor farmers across Tan-
zania. In Morogoro and Iringa, there
are FM radio stations like Abood and
Planet FM, located in Morogoro
Municipality; Furaha FM, Ebony FM,
Country FM, and Nuru FM radio
stations are located in the Iringa re-
gion. Others include: TBC FM, Radio
One, and Radio Free Africa (RFA),
located in Dar es Salaam and
Mwanza regions respectively.

More than other media, radio en-
ables rural communities to overcome
problems of distance, illiteracy, and
language diversity (United States
Agency for International Develop-

ment, 2009; United Republic of
Tanzania, 2012). Radio can also be
used by rural farmers with low lit-
eracy levels to easily access and
understand the content of broad-
casted information because local di-
alect languages are used, and low
income farmers can usually afford to
buy a radio (Food and Agriculture
Organization of the United Nations,
2010). Furthermore, with advances
in technology, people can use mobile
phones to access FM radio frequen-
cies, allowing them to access infor-
mation at their convenience. These
findings corroborate studies con-
ducted in the rural parts of East
Africa by Kirui et al. (2014) and
Kapinga et al. (2020), which report
that broadcast media such as radio
are used to access climate change
adaptation and mitigation related
information by most rural dwellers,
enabling them to respond appropri-
ately to negative impacts of climate
change. Popoola et al. (2020) posit
that farmers tend to rely on mass
media for in-depth understanding of
climate change events and make de-
cisions about the course of actions in
response to these climate change
events. Loy et al. (2020) argues that
people’s subjective ability to inform
themselves adequately about climate
change to determine accurate infor-
mation regarding the issue predicts
their exposure to information about
climate change via the media.

In this study more than half (122;
67%) of smallholder tomato grow-
ers used personal observations as an
important source of information
about climate change adaptation.
Personal observations are based on
indigenous knowledge (IK) and
participants indicated that through
IK, they could, for example, pre-
dict the onset of the rainy season
and adaptations that enabled them
to prepare their farming activities

Table 9. Sources of Climate Change Information Used by Smallholder
Tomato Growers (n5183)

Frequency
Used

Occasionally
Used Never Used

Source of Climate Change Information N F % F % F %

Workshop and seminar 183 42 23.0 22 12 86 47.0

Extension agents 183 73 39.9 24 13.1 113 61.7

Researchers 183 46 25.1 24 13.1 89 48.6

Community groups/ meetings 183 77 42.1 27 14.8 97 53.0

Social media 183 65 35.5 21 11.5 57 31.1

Television 183 101 55.2 25 13.7 26 14.2

Radio 183 134 73.2 23 12.6 26 14.2

Newspapers 183 52 28.4 25 13.7 113 61.7

Posters 183 46 25.1 30 16.4 42 23.0

Mobile phones 183 114 62.3 17 9.3 39 21.3

Relatives, friends, and neighbors 183 144 78.7 14 7.7 84 45.9

Leaflets 183 66 36.1 33 18 107 58.5

Agricultural show events/exhibitions 183 55 30.1 21 11.5 145 79.2

Library 183 24 13.1 14 7.7 117 63.9

Training programs 183 35 19.1 31 16.9 60 32.8

Fellow farmers 183 111 60.7 12 6.6 39 21.3

Personal observation 183 122 66.7 12 6.6 39 21.3
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during this period. Kirui et al. (2014)
report that elderly people preferred
IK for accessing climate change
information.

Participants in the study (62.3%) use
their mobile phones as a source of
information about climate change
adaptation. Singh et al. (2016)
acknowledges that the use of mobile
phones, especially smartphones,
could enable farmers to receive
timely and relevant climate change
agro-advisory services to improve
productivity. Farmers’ preference for
accessing information with mobile
phones may be attributed to the fact
that 78 (42.6%) of the smallholder
tomato growers in the study areas
were already in possession of mobile
phones (Table 6) and understand
how it can be used to access climate
change adaptation information. In
interviews with the smallholder
tomato growers, one respondent
posted:

I normally use my mobile phone
to get information about avail-
ability of agricultural inputs from
local vendors and information
about the price of my tomato
produce. I can also use my
mobile phone to send short
messages and photographs of
affected tomato plants for more
understanding of the problem.

—Tomato grower, Image ward,
March 2022

Results of this study indicate that
experienced fellow farmers (60.7%)
were a source of climate change
adaptation information for small-
holder tomato growers. The findings
corroborate a study conducted in
Tanzania (Mkonda, 2022) that shows
farmers’ communication with one
another to be a significant mode of
acquiring climate change knowledge.
Their information-seeking behavior

is attributed to the fact that some
rural farmers have neither ICT tools
nor access to extension services, thus
consulting with more experienced
fellow farmers helps them to acquire
needed information.

In addition, interpersonal commu-
nications may be preferred because
these sources are considered to be
trustworthy in developing countries,
are accessible, and have no cost
attached. Interviews with tomato
growers yielded responses like: “I like
to seek information from my fellow
tomato growers because I feel free
to do so [without shy even] by us-
ing our own local dialect language
for more understanding” (Tomato
Grower, Kipera Village, Mlali ward,
March 2022).

Another respondent was quoted as
saying:

I like seeking information from
my fellow tomato growers in this
village because it is the cheapest
method of gathering informa-
tion, as it doesn’t cost me even a
single penny to get information
from this source. I share many
things with my fellow farmers,
and thus they cannot charge me
anything just for asking them
questions for the things that
I need clarifications.

Tomato Grower, Image ward,
March 2022

The study shows that slightly more
than half (55.2%) of smallholder
tomato growers cited television as an
important communication channel.
Kirui et al. (2014) found that televi-
sion is preferred because it involves
visual communication of location-
specific information. Information
that meets the needs of a targeted
user community has a better chance

that people will actually pay attention
to it and make use of it (Moore,
2011).

Inadequately Used Sources
of Climate Change Information

The findings shown in Table 9 indi-
cate various sources of information
that were not fully exploited by
smallholder tomato growers, for
example agricultural exhibitions
(79.2%), the Mkulima library
(63.9%); extension agents (61.7%);
newspapers (61.7%), community
groups/meetings (53%), researchers
(48.6%), workshops and seminars
(47%). Every year, the Tanzanian
Ministry of Agriculture administers
agricultural exhibitions in various
parts of the United Republic of
Tanzania (URT) for the sole purpose
of enabling all agricultural stake-
holders to have an opportunity to
see and learn about modern agri-
cultural practices, among other
things. The event, commonly known
as Nane Nane agricultural exhibi-
tions, are conducted in different
regions of Tanzania, such as Mor-
ogogo, Dodoma, Southern High-
lands for Iringa, Njombe and Mbeya
regions; and Northern Zone for Ar-
usha, Kilimanjaro, Manyara, and
Tanga regions.

Despite the importance of such
exhibitions, the majority of small-
holder tomato growers in the study
areas indicated that they do not
attend them.One smallholder farmer
interviewee responded as follows:

Agricultural exhibitions for
Northern Highland Regions are
conducted in Mbeya region. We
would like to attend but the
location in which the exhibitions
take place is very far from Iringa
region and one needs money for
transport fare, food, and accom-
modation for the completely
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scheduled period of the event.
Thus only sponsored farmers can
attend.

—Respondent from Image ward,
March 2022

Respondents from Kipera Village,
Morogoro, stated that “Nane Nane
agricultural exhibitions take place in
MorogoroMunicipality, a little bit far
from here. Transport fare to attend
the event is affordable, but time
constraint is amajor hindrance.”This
response is an indication that small-
holder tomato growers are willing to
attend such event but they have both
financial and time constraints.

Another source of information
available to the smallholder tomato
growers but not frequently used is
the library. The Iringa region is
endowed with Regional Public
Library Services as well as Ilula
Orphanage Programme Information
Centre (IOPIC), and the Ilula tele-
center, which has information about
climate change.

However, study results indicate that
most smallholder tomato growers in
the evaluated communities do not
utilize the available Public Library
Services and information centers
because these services are not avail-
able in their vicinity. To use this
library, farmers would have to travel
fromMvomero District toMorogoro
CBA; Image ward farmers must tra-
vel more than 60 kilometers, from
Kilolo District to Iringa CBA, to
access the Iringa Regional Public
Library Services. The cost and the
time needed to go to the nearest
library are barriers to acquiring the
information services provided by the
public libraries in both wards.

Additionally most people in these
rural areas have poor reading skills
and don’t perceive of libraries as a

viable means of getting information.
Reading skills need to be cultivated to
make reading a daily activity that can
enhance lifelong learning. Such skills
include learning how to think criti-
cally to solve problems (Wema,
2018). On the other hand, small-
holder tomato growers explained
that they did not use the IOPIC and
Ilula telecentre because they were not
aware of what these centers could
offer them. An interview with an
elderly and experienced tomato
grower in Image ward captured the
following comment:

Smallholder tomato growers do
not have a tendency of visiting
the available information centers
because of the perception that the
IOPIC have nothing to offer to
the tomato growing business but
it rather deals with orphanage
issues. With regards to Ilula tel-
ecentre, the reality is that I have
never visited the center and
therefore I don’t know anything
about it.

—Smallholder tomato grower,
Image ward, March 2022

The role of agricultural extension
centers has been acknowledged by
authors like Anaeto et al., 2012,
who conclude that a nation cannot
achieve real growth in the agricul-
tural sector if there are no effective
agricultural extension services. Stu-
dies by Cyprian et al. (2014) and
Debela et al. (2015) acknowledge that
access to climate change information
from government extension workers
raises awareness of climate change
and facilitates local-level adaptation.
Opiyo et al. (2016) report that access
to government extension centers
significantly increases the likelihood
that households perceive that climate
change is real, and it influences their
choice of adaptation strategies in
Kenya.

In this study, however, results indi-
cate that smallholder farmers did not
adequately use extension agents
(61.7%) as one of the sources of
information about climate change
adaptation; in fact, they indicated
that they experienced limited con-
tacts with extension agents, pointing
to an inadequate number of exten-
sion workers in Tanzania. These
findings are similar to that of Antwi-
Agyei et al. (2021) who conclude that
an inadequate number of extension
agents in the rural areas makes it
difficult to deliver information to
smallholder farmers in a timely
manner.

Mutayoba and Ngaruko (2018)
report that tomato farmers receive
weak extension support services in
Tanzania. The extension officers are
notmotivated to perform their duties
well because they lack a reliable
means of transport to reach the
farmers and have limited financial
support for conducting demonstra-
tions and field experiments on new
technologies.

Newspapers are important sources
of information for raising people’s
awareness and influencing behav-
ioral changes about climate change
(Falaki & Adegbija, 2013; Chand,
2017; Harris, 2017; Schmidt et al.,
2013; Shrestha 2004). This study
found that smallholder tomato
growers do not use newspapers to
acquire climate change adaptation
information, partly because there is
poor newspaper circulation in the
rural areas.

In addition, there are no newspaper
vending centers in the study areas,
making access more cumbersome.
Cost is yet another reason for news-
papers not being circulated in the
study areas. Lunyelele et al. (2016)
conclude that lack of access to
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newspapers is a direct result of the
cost, another barrier for low-income
farmers’ access to climate change
adaptation information (Siyao& Sife,
2020). These findings comport with
Yohanna et al. (2014)who report that
most of the relevant climate change
information in newspapers might
not reach the intended audience
because of the cost.

Seminars and training workshops
are another important source of
information for farmers’ adaptation
training to mitigate climate change.
Such activities can strengthen the
concerted efforts and actions of
individuals and government support
through awareness creation (Nor
Diana, 2021). Nevertheless, the
findings of this study indicate that
smallholder tomato growers do not
generally obtain information from
seminars and training workshops.
In an interview with a smallholder
tomato grower in Image ward, the
farmer said, “I don’t remember the
last time when I attended a training
seminar or a workshop which was
conducted in our village” (March
2022). This response indicates that
the professionals who are equipped
to train farmers in climate change
adaptation-related practices do not
visit rural farmers. Ajuang et al.
(2016) states that creating awareness
of climate change and its impacts
among smallholder farmers would
prepare them to effectively cope or
adapt to the adverse impacts.

Conclusion and
Recommendations

Based on the findings of this study,
demographic characteristics of
smallholder tomato growers are
major factors that influence the
acquisition and uptake of climate
change information and adaptation
methods for mitigation. Barriers

for obtaining such information in-
clude: lack of resources for obtaining
information, for example libraries
and information centers; inadequate
income to enable purchasing mate-
rials that would provide up-to-date
information; an inadequate number
of extension workers; and the unre-
liability of climate change informa-
tion. Thus immediate efforts should
be aimed at ensuring that all of these
barriers are removed to help mini-
mize or eliminate these problems.

This study recommends that the
government employ an adequate
number of extension workers and
provide the resources necessary to
facilitate their role. These actions
will contribute to increased crop
productivity of smallholder tomato
growers. An increase in productivity
will in turn lead to more income for
the tomato growers, enabling these
farmers to purchase better commu-
nication tools to access the needed
information for climate change ad-
aptation.

The government of Tanzania should
establish community information
centers, establish public libraries at
district levels, and telecentres to
provide climate change information;
sponsor training, workshops, and
seminars through government de-
partments and nongovernmental
organizations aimed at smallholder
tomato growers’ capacity building
for access and uptake of climate
change adaptation information. In
addition, researchers, extension
agents, and meteorologists should
work in tandem with smallholder
farmers, including tomato growers,
for making climate change adapta-
tion information easily accessible
and usable.

There are also steps that could be
taken by the smallholder tomato
growers: They can establish their

own associations which could facili-
tate interaction among farmers to
disseminate information about cli-
mate change adaptation, promote
information campaigns about adap-
tation processes in their areas and
invite farmers to participate.
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