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Abstract: Humans have relied on forest resources for their basic needs, including fuel, food, and
shelter. The high demand for these resources has led to the implementation of forest protection and
management measures, including the establishment of by-laws. These regulations aim to control
community access and use of forest products, which significantly affect the availability of
Non-Timber Forest Products (NTFPs) and, in turn, food security in the study area. Our study em-
ploys a combination of probability and non-probability household sampling methods and a
cross-sectional survey to collect data from respondents in Mnenia and Kolo villages. Our findings
reveal that 74% of respondents in the study area experience food shortages. To address food secu-
rity, 81% resort to selling household assets, 63% rely on food aid from institutions and government,
and 36.31% supplement their food supply by consuming edible NTFPs. The NTFPs available for
gathering in the area encompass dead wood, wild vegetables, fruits, mushrooms, and medicinal
plants, which are essential to the local communities. However, the perception of the people re-
garding forest management and food security indicates that 85.2% of respondents favor reducing
the strictness of forest access, while 74.07% advocate for an increase in NTFP collection, recognizing
potential side effects on forest management. In light of these findings, it is imperative to strike a
balance between by-laws and the sustainable management of forest resources to strengthen the re-
gion's forest management and food security.
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1. Introduction

Forests are home to all living things, including people entirely or partly dependent
on forests for their livelihood[1]. Forests and forest products like Non-Timber Forest
Products (NTFPs) have played a vital role in sustaining the livelihoods of poor, for-
est-dependent communities for centuries. The terms non-timber forest products (NTFPs)
and non-wood forest products (NWFPs) are used interchangeably. They are products of
biological materials other than wood, extracted from forest ecosystems, utilized within
the household, marketed, or have social, cultural, or religious significance [2-4]. NTFPs
may be collected in the wild or in trees outside forests or produced in forest plantations
and agroforestry schemes. These NTFPs include food additives (edible nuts, mushrooms,
honey, birds, fruits, herbs, fish, spices, eggs, and aromatic plants, condiments, and game);
fibers (used in construction, clothing, furniture, or utensils); resins and gums; and animal
and plant products (used for medicinal, cosmetic or cultural purposes [2, 4-6].

Kondoa district is a semi-arid area prone to drought, where most Tanzanian rural
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residents depend on natural resources for livelihoods[7, 8]. The intensity of droughts
significantly affects agricultural productivity, water supply, food security, and human
welfare [7]. Agriculture in the central zone of Tanzania has experienced a major setback
due to climate change. NTFPs and crops have been affected by climate change in the
study area. Non-timber forest products' access by-laws have affected the food security
availability within the household. This research study aimed to explore the roles of
NTEFPs in rural livelihood and food security at Mnenia and Kolo village in Kondoa dis-
trict, Tanzania.

2. Methods
2.1. Study area

The study was conducted in 2017 in two villages within the Kondoa district found in
the Dodoma Region in central Tanzania (Figure 1). The District is between latitude 4° 12*
and 5° 38" South and Longitude 35° 6' and 36° 2" East of Greenwich [7, 9]. Kondoa District
shares borders with Babati in the North, Kiteto District in the East, Manyoni District in
the South West, Singida District in the West, and Hanang District in the North West
[9]. The District was considered because it is endowed with a Natural Forest and is among
the districts where REDD (Reducing Emissions from Deforestation and Forest Degrada-
tion) pilot projects were implemented in the country. Thus, the contribution of NTFP to
food security could be easily assessed. The District has a total area of 13,210 square kil-
ometers, of which 50.5% is suitable for agriculture, 25.5% is under natural pasture, 16% is
forest reserve, and the remaining 8% comprises urban areas and water swamps| [10].

District showing the study area.

Figure A1. Map of Kondoa.

2.2. Data Collection and analysis

A cross-sectional survey was undertaken on 135 respondents from two villages of
Kolo and Mnenia. It involves collecting data simultaneously without repetition from the
target population. The study used probability and non-probability sampling to sample
households who were the unit of analysis and groups of respondents, such as govern-
ment officials, respectively

Table A1l. Respondents and Informants of the Study.

Category of respondent Head of FGD DFO VEO VNRCM Total

Name of Village Household
Kolo 65 10 1 5 81
Mnenia 75 10 1 5 86

Total 135 20 1 2 10 167
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Table Al. Respondents and Informants of the Study Source: Field Survey 2017.
Note: FGD- focused group discussion, DFO- District Forest Officer, VEO- Village Executive Officer,
and VNRCM- Village Natural Resource Committee Management.

The two villages, namely Kolo and Mnenia of Kolo ward, were selected purposively
because it was among the 18 villages of the REDD+ project in the Kondoa district. The
study applied a cross-sectional survey to collect data using a questionnaire survey. The
fieldwork was done to collect qualitative and quantitative data from both primary and
secondary sources. Probability sampling was used to get samples from the head of
household (HH), and purpose sampling was to get information to leaders who related to
forest management of the Kolo and Mnenia villages, like District Forest Officer (DFO),
Village Executive Officer (VEO), and Village Natural Resources Committee Member
(VNRCM). Probability and non-probability sampling were used, where simple random
sampling was applied to the head of households, and purposive sampling was applied to
VEO, DFO, and VNRCM due to their roles as a leader to ensure by-laws are followed.
Other methods, such as observation and focused group discussion (FGD), were also
used. Collected data were coded into Statistical Packages for Social Science (SPSS) IBM
version 18.0 for analysis. Among the variables that will be discussed are illegal entry and
awareness of punishment, types of NTFPs permitted to be extracted and restricted hu-
man activities, local perception on improving management by-laws and satisfactions of
by-laws, and strategies employed to enhance household food security. Its results will be
presented in the different statistical models..

3. Results and Discussion
3.1. Household Food security status

Household food insecurity in the study area is an issue. The findings from Table A2
show that 74% of respondents in the study area have a food shortage. This is headed by
Kolo village with 44% and followed by Mnenia, which has 30%. This was known as the
lean seasons and crop failure.

Table A2. Household Food shortages (N=135).

Total
Village YES NO o Total
% %  Frequen- o
Frequency Frequency oy Yo
Kolo 60 44 16 12 75 56.3
Mnenia 41 30 18 13 59 43.7
Total 101 74 34 25 135 100

Source: Field survey 2017.

To improve the household food security status, the communities of Kolo and Mnenia
villages employed different strategies. The findings from Table A3 revealed that 81.5% of
the respondents managed to enhance food security by selling household assets. Also,
63%, 36.31%, and 25.97% were enhanced through food aid from an institution, eating
edible NTFPs, and selling NTFPs, respectively. Other strategies were 15.57% food aid
from the government, 11.85% to skip meals, 8.89% migration to other areas with food,
and 5.92% assistance from relatives.

Table A3. Strategies employed in Enhancing Household Food Security (N=135).

Vil- Food aid Eat Food . Assistance
lage/Frequency Sell from Edible Sell Aid from Skip Migration From
HH assets Institution NTFPs NTEPs Gov't Meals relatives
Kolo  Frequency 54 36 20 19 9 10 4 3
% 40 26.7 14.81 14.07 6.67 741 2.96 2.22
Mnenia Frequency 56 49 29 16 12 6 8 5
% 41 30 18 13 59 43.7

Total Frequency 110 85 49 35 21 16 12 8
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% 81.5 63 36.31 25.97 15.5 11.85 8.89 5.92
Based on Multiple Responses Analysis:  Source: Field survey 2017.

3.2. Present NTFPs access by-laws

The findings from Table A4 revealed the respondent's demonstration of the present
NTEFP access by-law in which the local community around the Mnenia and Kolo hill for-
est reserve was allowed to gather. Most respondents reported that 75.57% were dead-
wood, 64.5% were wild vegetables, 54.82 were wild fruits, 40.74% were mushrooms, and
17.41% were medicinal plants.

Table A4. Types of NTEPs Permitted to be extracted from Mnenia and Kolo forest Reserve

(N=135).
Village/Frequency Dead wood  Wild Vegetables Wild fruits Mushrooms
Kolo  Frequency 50 54 34 22
% 37.04 32.6 25.19 16.3
Mnenia Frequency 52 43 40 33
% 38.53 31.9 29.63 24.44
Total Frequency 102 97 74 55
% 75.57 64.5 54.82 40.74

Based on Multiple Responses Analysis:  Source: Field survey 2017.

Apart from the availability of the by-laws, which allowed the community to harvest
some of the NTEPs, different human activities were restricted to be applied in the area.
Figure A2 shows that 64% and 42% of farming activities of Kolo and Mnenia villages,
respectively, followed by 32% and 28% of charcoal making in the same villages. Also,
Mnenia village had 14% and 4% of grazing and mining, respectively, followed by Kolo
village, which had 11% and 2% for grazing and mining, respectively.

100%
80%
60%
40%
20%

0%

farming charcoal grazing mining

EMnenia B Kolo

Figure A2. Restricted human activities in Kolo hill Forest Reserve Source: Field Survey 2007.

3.3. Awareness on punishment for illegal entry into Kolo Hill forest reserve

The study scrutinized the awareness of punishment for illegal entry into the Kolo
Hill forest reserve. Based on multiple response analysis, the results in Table A5 show that
85.19% of the respondents are aware of fines, 77.06% of imprisonment, 69.63% of pun-
ishments, and 28.2% of fines, imprisonments, and punishments.

Table A5. Awareness on punishments for illegal entry into Kolo Hill Forest Reserve (N=135).

Village/Frequency Fines Imprisonment Punishment Both
Kolo  Frequency 60 56 52 14
% 4444 41.5 38.52 10.4
Mnenia Frequency 55 48 42 24
% 40.57 35.56 3111 17.8
Total Frequency 102 97 74 55
%o 85.19 77.06 69.06 28.20

Based on Multiple Responses Analysis: Source: Field Survey 2017.
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The survey conducted in Kolo and Mnenia villages showed the respondents' satis-
faction with the Kolo Hills forest reserve management by-laws. The results of Figure A3
were that 72% and 78% of the respondents in Kolo and Mnenia villages were dissatisfied,
respectively. Also, 22% of Kolo and 14% of Mnenia were satisfied with the Kolo hill forest
reserve management by-laws. Most of the people in Kolo and Mnenia were dissatisfied
with the management by-laws

50 = Dissatisfied
10 = Satified

|Kelo —Mnenia

Figure A3. Satisfaction with the Kolo Hills Forest Reserve Management By-laws.Source: Field
Survey 2007.

3.4. Perception on improving the Mnenia and Kolo hill forest reserve Management by law and
food security

According to the results from Table A6, the perception of respondents to improve
the Mnenia and Kolo hill forest and food security was 85.2% said to reduce strictness,
followed by a 74.07% increase in the quantity of NTFPs, 63.7% increase in the days of
entering the forest reserve, 44.44% reduce the NTFPs collection fees, and 28.15% reduce
fines.

Table A6. Local Perceptions of Improving Mnenia and Kolo Hills Forest Reserve Management
By-laws (N=135).

Response Kolo Village Mnenia Village Total %
Frequency % Frequency % Frequency

Reduce strictness 60 44.44 55 40.74 139 85.2

Increase quantity of NTFPs 53 39.26 47 34.81 100 74.07

Increase the days of entering 44 32.60 42 31.11 86 63.7

The Forest Reserve

Fees 24 17.8 36 26.7 60 44.44

Reduce fines 16 11.9 22 16.3 38 28.15

Based on Multiple Responses Analysis: Source: Field Survey 2017.

4. Discussion

Kondoa district relies on semi-arid areas with scattered, short rainfall and a pro-
longed dry season [11]. The extreme weather condition of having low rainfall in the study
area has severely affected crop farmers [8] to experience food insecurity. The study in
Table A3 has confirmed that 74% of respondents have a food shortage. This has been
confirmed by the study done [12] in Mnenia village; 70.7% of the respondents worried
about sufficient food, and 55.2% ate fewer meals. Also, [12] insisted that crop failure is
due to weather conditions, which are common and widespread throughout the study
area. Generally, the results recommended that the study area has food insecurity, a
life-threatening problem. In a similar work conducted in Ethiopia by [14] on NTFPs and
food security, Out of 160 sample households, 84 households identified as food insecure.
[13] on NTEPs and food security, Out of 160 sample households, 84 households identified
as food insecure.

Besides having food insecurity in the area, different strategies were adopted to in-
crease household food security in the study area. Among the leading strategies were
selling assets (81.5%), food aid from an institution (63%), government (25.97%), eating
edible NTFPs (36.31%), and selling NTFPs (15.57%). The mentioned strategies differed
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from the FGD in Kolo and Mnenia, which confesses that most of their food and income
during lean seasons and crop failure is from the NTFPs. Apart from other strategies, the
NTFPs substantially contributed to food security in the study area. The same study by
[14] in Kilolo district, Tanzania, found that 80% of local communities living adjacent to
Mgori Forest Reserve obtained honey, vegetables, and wild fruits from the forest. This
helped to improve their food security and nutritional needs. Also, [15] in his study indi-
cated that the households get food aid through wild collection and consumption, which
provides some form of food supplements during a severe food shortage. Similarly, the
household survey in Kenya showed a strong relationship between self-reported food in-
security and increased wild edible products (WEP) consumption from personal farms,
neighbors' farms, and overall [16]. Moreover, a study by [2] [2] revealed that 44% of re-
spondents were food secure within their household due to gathering NTFPs. The same to
[13, 17] shows that the NTFPs are the second contributor to household food security as
they supply various products from the forest as an alternative source.

The introduction of by-laws in forest Management in Tanzania first focused the local
communities on understanding and fully exercising their rights and duties [18]. It aimed
to improve the conservation and management of forests to ensure forest benefits are
shared among all participants [19]. To achieve this, people are made aware of a man-
agement plan, and by law, the forest will be protected [20]. During the survey, it was ob-
served that 75.57% and 64.5% of respondents, respectively, reported accessing and har-
vesting dead wood and wild vegetables, which the by-laws allowed them at Kolo Hill
forest reserves. The local communities' awareness of the forest management by-laws and
rights shapes their attitude towards them, making enforcement of the by-laws relatively
smooth. Furthermore, it was found during the household survey that all the respondents
were aware that by-laws regulated access to forest reserves and appropriation of NTFPs.
The reason for this could be the enforcement of the by-laws, which prohibited communi-
ties' access to natural forests and wildlife resources around the catchment areas. Instead,
they were encouraged to plant trees and establish woodlots to obtain forest products[21].
This was done to ensure the safety of the forest resources, and penalties have been set
aside for those who violate the by-laws [22]. Although stakeholders at all levels typically
identify environmental goals — such as conservation, reduction of degradation, and sus-
tainable use of forest resources — as critical objectives of the new forest laws, far fewer
individuals, and villagers in particular, mentioned socio-economic goals in general and
poverty reduction in particular [23].

Rules and regulations were set to prevent the area from destruction. In the study
area, people knew of all types of punishment for illegal entry to the forest reserve. This
was the same as the study by [24] which showed that 72.4% of respondents were satisfied
with the rules and regulations. However, these observations contradict the results ob-
tained during PRA exercises. The discussions showed that people would like to be more
satisfied with the rules and regulations governing the reserved area. The above contra-
diction happened because the process of imparting environmental education varies from
one place to another.

5. Conclusions

Our study area of Kondoa district is characterized by a decrease and unpredictable
rainfall, temperature increase, prolonged dry season, drought, and reduction of agricul-
tural products, which have been the main effects of climatic changes. This has resulted in
the area being affected much by food insecurity. The management of forests involved
by-laws that allowed the community to harvest some NTFPs and restricted some activi-
ties within the forest, like charcoal burning and farming activities. The local community
has enhanced food security by selling their assets, food aids from an institution govern-
ment, and eating and selling edible NTFPs. In household food security enhancement, it is
vigorous to embrace agroforestry to aim at sustainable agriculture. Understandably, local
communities are the managers and decision-makers on how to use natural resources.
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Similarly, people's perceptions should be assimilated with the by-laws to sustain natural
resources and food security in the area. Additionally, we should emphasize in-
come-generating, non-farm, and off-farm activities to reduce the forest dependency in the
study area
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