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EXECUTIVE SUMMARY

Background

The HASHI programme was launched in 1986 with the god to address the severe and darming
land degradation problems in Shinyanga Region. Severad programmes were caried out in earlier
years with smilar or rdaed gods but the problem prevailed. Thus HASHI progranme, building
on the locd dgtuation and efforts by ealier programmes in Shinyanga region, has made big
drides in fadliteting redtoration of large aress of Miombo and Acacia woodlands on individud
famer's land and on commund lands. However, it has remaned less clear as to the red and
tangible benefits these restored woodlands have provided in terms of household economies and
drategies. A variety of important goods and services have been identified but these were yet to
be quartified in tems of ther economic contribution or how they reduce household Iabour
demand. Smilarly, equity condderations were yet to be andysed as to how having such forests
reduces the length of time women have to spend collecting forest products.  The MN RT through
its FBD in collaboration with the IUCN-EARO, commissoned a ten people Taskforce to study
the socid, economic and environmenta impacts of forest landscgpe restoration in Shinyanga
Region, Tanzania The specific objectives of the study were to: (i) cary out a detaled and
deidicdly robus andyss of the contribution of the restored woodlands to household and
village economies, (i) cary out an andyss of the impact of such restoration on household
labour budgets, and equity; (iii) cary out an andyss of the biodiversty that has been restored;
(iv) cary out an andyds of the socid and inditutiond aspects that have influenced the
restoration of the woodlands (v) demondrate the importance of forest restoration and tree naturd
resources to the economies of locd people and importance of environmenta goods and services
in poverty reduction drategies @ a nationd level (vi) provide a drong, robust and empirica case
sudy of Tanzenia a& a dat of mangreaming the environment in naiond economic and
development planning by integration in the PRSP process and contributing to the MDGs.

M ethodology

The study was scheduled to take place from 12" July 2004 to 12" January 2005. Daa collection
took place from 18" dly-2d" August 2004. A totd of 230 houssholds in 12 sampled villages
were surveyed. The activities undertaken included: (i) a rgpid appraisd (pilot sudy) of the
redoration effort to define in detal the paameters of the detaled assessment; (i)
implementation of the detalled assessment by a team with economic, socid and biodiversty
skills. Emphass of the dudy was collection of high qudity information, which is robust and
daidicdly drong. This information was collected by a combination of methods comprisng of
flora and fauna inventories, checklists, market surveys, expert evduaions, PRA, Case Sudies,
time lines inteviews with dakeholdes from nationd to village levds and detaled
questionnaires with villagers and households practicing Ngitili and review of archive materid
and literature.



Main findings

The main sudy findings are asfollows.
Biodiversity

Horabiodiveraty

A totd of 152 different trees, shrub and climber species were found in the surveyed Nagitili
forests of Shinyanga Region. No new species was found. There are variaions in species
compogtion between the didricts, but two mgor vegetation types were disinguished.namdly:
Bushland (Acacia, Dalbergia, and Combretum bushlands) in Shinyanga Urban, Meatu, Bariadi
and Maswa districts (eesten dde of the region); and regrowth miombo woodland in Kahama,
Shinyanga Rurd and Bukombe didricts (western dde of the region). Generdly the regowth
miombo vegetation had higher docking, basd aes, volume production, and tree gpecies
diversty compared to the bushland. The digtribution of number of sems per hectare follows the
usud expected reversed Jshaped trend with noticesble high number of trees of bdow 10 cm
Dbh. The dominance of young trees is likdy an indicaion of the regeneration that occurred
during dosure of highly degraded Ngitili to dlow restoration in Ngitili where controlled grazing
was practised.

Regeneration in Ngitili was largely through coppice regrowth and root suckers rather than
through seeds. The two most regenerding species Dichrostachys cinerea and Omorcapum
trichocarpum are indicators of degraded areass. Regenerants are generdly few. Grass and herb
cover is dso gengdly low and is dominated by grass species which are dso indicators of
degraded dtes. The dominant tree species in terms of volume per ha in the surveyed Ngitili are
Acacia tortilis Acacia tanganyikensis, Acacia senegd, Acacia mellifera, Acacia kirkii, Acacia
seyal var. fisula, Acacia drepanol obium Acacia sieberiana, and Acacia polyacantha. Other nor+
Acacia species are Commiphora africana, Dal ber gia melanoxyl on, Combretum zeyheri, Cordia
sinensis, Pterocarpus angolensis, Diplorhynchus condylocarpon and Albizia harveyi. Individud
Ngitili are wdl defined and of better qudity in terms of wood stocking and tree species diversty
compared to commund Ngitili. They are dso in many cases permanent.

No rdaionship was found between gspecies dominance in terms of volume production per
hectare and extent of regeneration. This could be due b grazing pressure on pdatable species, as
wel as limited adaptability to degradation by some of the species. The generd patern in the
digribution of both basa area and volume in the Ngitili is not as expected for naturd forests of
mixed age and species. The digtribution shows that smdl trees of 1 to 20 cm Dbh contribute to
more volume and basd area per hectare. This is explained by presence of many trees of this size
compared to very few large trees due to the fact that most of them are coppices and suckers
aigng dte exploitaion. The volume and basd aea production found in the Ngitili in
Shinyanga (6623 — 27022 m® ha?) is much lower then found in other miombo forests and
bushlands in Tanzania ranging from 39 — 76 nt ha* for miombo and 17 — 25 nt ha® for bushland
respectivdy due to over-exploitation of trees for firewood, poles and charcod, leaving behind
amal trees.

In didricts such as Kahama, Bukombe and Bariadi, the commund Ngitili are not a common
feature. However, in Shinyanga rurd didrict the gStuaion is different as commund Ngitili are
common. Srong ties to traditiond norms on management of Ngitili among the communities in
Shinyanga rurd digtrict may explan this compared to other didricts Stocking in terms  of
volume per hectare reveded no sgnificant difference between HASHI and Non-HASHI villages.
Smilarly, biodiveraty interms of H' and C reveded no sgnificant difference between the two.
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The observed Smilarity between the Ngitili in HASHI and Non-HASHI Vvillages is a great
achievement since HASHI dedt with the mogt affected villages. It is likdy that there was
sillover effect regarding Ngitili establishment and management from HASHI to Non HASHI
villages. There is no consgtence of the species harvested in the different forests in the surveyed
digicts. However, only trees of < 20 cm Dbh are havesed in Shinyanga Urban, Shinyanga
Rurd, Maswa and Megtu didricts. In Kahama, Bukombe and Bariadi didtricts trees of up to 50
cm Dbh are harvested.

Fauna biodiversty

A tota of 145 bird species were recorded from the region. Two didricts (Maswa and Mesatu)
have higher bird species than the rest of the digtricts. Many bird species have emerged &fter the
introduction of the Ngitili. Birds mostly seed and insect eaters have eedly recolonised habitats
that were destroyed. There are 41 bird species with redricted ranges in Tanzania and seven of
these species are found in the Shinyanga Region and its immediate environs. Bird species with
redricted range in Shinyanga and its environs are Grey-breasted Spur fowl, Fischers Love Bird,
Usambiro Barbet, Grey-chrested Helmet-Shrike, Rufous tailed Weaver and Steeky seed eater.
Tanzania has 77 Important Bird Aress (IBAs) used for shetering populations of birds that are
endemic, threatened, redricted, or for large number congregetions during certan periods.
Shinyanga Region has sx IBAs namdy: (i) Lake Eyad, (i) Lake Kitangiri, (iii) Muyowos-
Kigozi Game Resarve, (iv) Ngorongoro Consarvation Area, (v) Serengeti National Park (vi)
Wembere Flood Plan. The Fischera Love Bird, black-headed Apdis, Welled Crane and Waitled
Crane have a very redtricted range mainly in Meatu and Shinyanga didtricts. That restricted range
threstens the long-term survivd of the species due to live bird trade (export), habitat destruction
and bird pest control measures such as chemicd praying.

Shinyanga Region has a fair representation of shrubland and woodland mammals that are mostly
found in the protected aress. While some have dissppeared others have emerged. The Naitili of
Shinyanga mainly have smdl-bodied mammas or smdl to medium szed mammas. Larger
mammads like eephant, buffado, zebra tha require larger home ranges have disappeared in dl
digtricts except in protected aress. All the didricts that share boundaries with wildlife protected
aeas enjoy economic benefits from tourism. Kahama, Bukombe, Meatu and Baiadi get
proportions of 25% of revenue accrued from tourig hunting. Mestu and Bariadi further enjoy
financid or materid support from Ngorongoro Consarvation Area Authority and  Serengeti
Nationd Park for some development services such as congruction of schools, hedth centres and
roads. It is only Maswa, Shinyanga Rurd and Shinyanga Urban didricts that do not enjoy these
wildlife benefits They do, however, have limited benefits from resdent hunting of smdl and
medium szed mammas. Ther ae no daborate draegies to consarve the wildlife that is
emerging in the Ngitili.

The Shannon Index of biodiversty showed that Maswa was more diverse than the other districts
in terms of bird species and Meatu had higher mamma diversty than the rest of the didricts
The same pattern obtains for Maswa in terms of species bird richness and Kahama leads for
mammas richness. There are higher chances of encountering birds in Maswa and Kahama than
in the rest of didricts and Mesatu offers higher chances encountering mammas than in the rest of
the didricts in the Region. Maswa and Kahama are closdy smilar in terms of bird species and
Meatu and Bukombe are leest smilar in terms of bird species and ther associaed habitats.
Maswva and Kahama didricts look more smilar and Meatu and Bukombe didricts are the leest
gmilar in terms of bird species diversty. Ngitilis have restored the hitherto degraded landscape
of Shinyangaregion particularly in Shinyanga Rurd, Maswa and Mesatu districts.
Xii



There are not dear indication that the redtoretion is sustainable and worries linger on when it is
obsarved that both humen and livestock populations are rgpidly increesng with a surging
demand for biodiversty resources from the recovering landscape. A condderdble variety of
anima species have emerged or re-emerged in the restored woodlands as a consequence of the
hebitat provided by Ngitili. There are greater chances of finding animas in commund than
individuad Nagitili because the later are more intensvely used than the former. Despite the
growing number of animas as a consequence of Ngitili, tourism potentid is Hill low. Damege
caused by animds from Ngitili is substantid sometimes compromising the value of benefits from
Ngitili. Besdes providing habitet for animds, Ngitili has opened doors for breeding ground of
some seasond bird species.

Economics

The vaues of economic contribution of goods and services from Ngitili to household economies
in Shinyanga Region show that the vaues are higher for Kahama and Bukombe Didricts relative
to the other didricts in Shinyanga Region. The cause of this is the sock of trees that is reaivdy
higher in these didricts due to better dimate. The vaues for Bariadi didrict are dso high due to
the higher level of Ngitili awareness The retrospective cost benefit andyss caried out a 10
percent discount rate usng vaue of benefits from the time before woodlands restoration and the
present Stuation shows a podtive present vadue for the entire Shinyanga Region. The vaues of
benefits from Ngitili manifest a multiplier effect generated through improvement of security for
socid sarvices and improvement of sudainable land use management resulting from increased
cgpacity of household to purchese fam inputs. The totd monthly vaue of benefits from Ngitili
per person in Shinyanga Region is esimated & Tsh. 14,046 (USD 14.0). This is higher than the
nationa average consumption per person of Tsh. 8500 (USD 8.5) per month in the rurd aress of
Tanzania This portrays Ngitili as potentidly a dgnificant income source to supplement income
from agriculture in Shinyanga region.

To a large extent the impact of the HASHI project in Shinyanga region has been pogtive. In five
out of seven didricts of Shinyanga region (71%), vaues of benefits from Ngitili were higher in
the HASHI areas of concentration than in areas outsde HASHI concentration except in Bariadi
and Shinyanga Rurd didricts. The high levd of Ngitili avareness and the HASHI support have
caused this dtuation. The vaue of the contribution of benefits from individud Ngitili is higher
than from the communa Ngitili because more goods and sarvices are consumed from individud
than from commund Ngitili (i.e Apparently there is a higher propengty to consume goods and
svices from individud than communa Ngitili). Products used for condruction of houses,
charcod and wild foods have higher value redive to other products from Ngitili in Kahama and
Bukombe didricts due to abundance of wood relaive to other digricts Smilarly wood works
have higher vdue in these digricts than in others The vaues of other products are influenced by
factors of locality but they seem to be comparable across the region. Whereas the vaues of the
benefits accruing from Ngitili to a large extent are influenced by factors such as age of the
Ngitili, Sze, education of Ngitili owner, housshold Sze of the Ngitili owner and gender of the
owner, the most sgnificant factors affecting the vaue of benefits from Ngitili are the age of the
Ngitili and gze of the Ngitili. High direct vaues to the household and village economies from
Ngitili expressed by goups of species, come from fue wood, fodder, timber and woodcraft and
medicind use. The low direct vdues to the household and village economies from Ngitili
expressed by groups of species, come from wild foodstuffs (eg. bush meet, fruits vegeables),
thatch-grass, fencing materid, shade and shdter. Households could benefit more by
concentrating production of goods and savices from Ngitili that yidd high direct vaues to
household and village economiesin order to maximize benefits and vaues.
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Ngitili restoration has congderably reduced effort for collecting various forest products in al
digricts of Shinyanga Region. Sgnificant gains in reduced effort to collect various products
have been made in the collection of fud wood, thaich grass, poles fodder and water. Collection
of fue wood, water and fodder are often chores for femaes hence reduced time and workload is
a great reief for women. The monetary vaue per household per day for the reduced effort in
collecting various Ngitili products in Shinyanga Region was found to be: USD 0.70 for firewood
collection, USD 0.50 for collecting poles, USD 0.80 for collecting fodder, USD 0.55 for thaich
materias collection, USD 0.30 for collecting withies, USD 0.30 and USD 0.34 for domestic and
livestock use of water respectively. The percentages of households whose economic well being
a the family levdl has increesed and improved as a consequence of vaues of benefits from
Ngitili are as high as 64%. Vaues of benefits from Ngitili are widey used in sipport of school
fees and other school contributions (USD 2290 per household per year), divergficaion of
nutrition options (eg. fruits, vegetables, mushroom, edible insects wild mest etc); provison of
forage for livestock and as a source of herbd medicine and hedth improvement (USD 8.90 per
household per year), thetch grass and fud wood. The role of Ngitili in providing safety net
functions a criticd times was redized and gopreciated by people in the study area The item
identified to serve as numeraire in Shinyanga Region is one unit of livestock in form of cattle
There is a criticd link between catle (numeraire), livestock forage (fodder) and vaues from
Ngitili. Therefore a unit of catle is a numeraire identified for vauing different products from
Naitili.

Market opportunities identified in Shinyanga Region include access to locd markets and
cusomers, diverse variey of tradable products from Ngitili; freedom to make land management
decisons. Maket condraints indude treditiond free grazing; land scarcity; highly degraded
land and forests, widespread illiteracy and poverty; harsh and dry westher condition; destructive
animds, fire and sabotage; unwise and irreponsble use of commund resources, gender
imbdance in land and tree tenure and ownership; lack of or narrow market for some products;
converson of Ngitili to fams free exploitation of Ngitili by locd herbdids, and ineffectud
village environmenta committees. Market prospects indude growing market opportunities due
to expandon of towns and infradructure; increesing diversty and vaue of Ngitili  products;
intendfication of Ngitili management; increesng awareness on naurd forest consarvaion,
edablishment and regidration of more Ngitili, improvement and divergfication of peopl€s
livelihoods and rise in incomes

Social-Cultural and I nstitutional

People's undersanding of Ngitili and the meanings given to the concept extend beyond Ngitili as
amply the means through which people get ther needs of fodder and wood products, to
encompass the need to maintain the diversfied liveihood needs of the people. Ngitili reference
to a geographicd space as a specific natura resource management regime has made more sense
to those individuds and communities who have been adle to use Ngitili in mantaning ther
multiple sources of sustenance, that include socid esteem, income generdion, solution for labour
dhortage, and other socio-culturd needs for ther households and beyond. Ngitili is dso
understood as a longterm invesment that provides space for baancing immediate household
needs with such invesments and adso serves as reserve land for expanson of crop cultivation in
future. New ways of usng Ngitili as a resource have emerged as people integrate traditions with
modern outlooks for ther own bendfit. At a gened levd, commund and individudly owned
Ngitili ae found in dl villages, the use of diffeent tems such as mpaga, or pori
notwithstanding. Despite the ‘commund’ nature of some Nagitili, the process of its establishment
such as choice of area to edtablish the Ngitili was done arbitrdily by Village governments, or by
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a few representatives. In some cases Ngitili were established to meet nationa requirements such
a protection of water supply sources. In many cases, especidly where an organizaiond
hierarchy for naturd resource management is dready in place, establishment of Vvillage or
communa Ngitili was done through an open sysem of decison making through the Village
As=mbly. The choice of species for protection and regeneration has a long history but was a
function of factors such as HASHI's programmes, indigenous knowledge, individud preferences
and liveihood demands. People have the freedom to dispose off, exchange or sdl Ngitili rights
However, this freedom is only possble for individudly managed Ngitili that are located in aress
that are not cojoined with other peopl€'s areas. There are redtrictions when one wants to break
off from commundly owned Ngitili. Restored Ngitili have endbled some households to escgpe
the drudgery of laborious tasks in order to buy food and other basic needs. Ownership and tenure
rights give people the right of access abet according to the rules and regulaions guiding such
access. The paterns of ownership and access to Ngitili have evolved from rigid patriarchd
influences of the Wasukuma. In this regard, men own and control land and Ngitili. Women often
require mens s consent on decisons regarding the harvesting of resources from Ngjtili.

Men, normdly bendfit from timber harvests which women do not have control over. Women
gan from esser avalability of fud wood and NTFP's. Gender divisons dso remain rigid in the
divison of labour, maeking some individuds unable to benefit from the added opportunity of
getting adequate fodder or adequate supply of grass for thatching. There are strong indications of
the influence of socio-economic differentiation among or within . communities and the bendfits
that individuds have ganed through Ngitili. Successes redised from Ngitili are in some ways
dso widening socio-economic differentiation, as the mogt innovative households and individuds
take advantage of the dtuation to capitaise on resource accumulaion and, secure access to
Ngitili products. The differences in ownership of catle and land ownership are the most obvious
indicators regarding differences in benefiting from Ngitili restoraetion and management. Those
with bigger portions of land usudly rent some of the area for which they are pad catle in
exchange. Resourcdess people are therefore unable to own Ngitili especidly in areas where one
has to purchase land.

Socio-economic  differentiation has brought the increesng tendency of some of the wel-off
people buying land from less economicdly endowed households, and therefore extending the
imbaance in land holdings and ownership of Ngitili in future. The incentives that people have
for Ngitili management indude ther ability to mantain therr liveihood choices opportunity for
divergficaion, income generation, safety net functions in times of crises, and assured access to
the products of communaly managed Ngitili. Peopl€s gppreciation of an improved environment
and aeshetic, soiritud, culturd and medicind vdues was quite obvious Ngitili hes d
improved the naturd resource base to some usr groups such as traditiond heders thus
enhancing ther dready favourable postion in the loca community. In dmog dl villages, it wes
obsarved that there is a rich mixture of traditiond and modern inditutions in managing Nitili.
There is however no common pattern or system of management. Each community has its own
rues and regulations for improved management of Ngitili. At individud levd, practices guiding
Ngitili management are handled by the individud, except in cases of hard core encroachers
where the issue is taken forward to Hamlet or Village authorities. At the commund leve,
Sungusungu who report to the Council of Elders enforce regulations. This Council, in
collaboration with Hamlet leaders usudly inditute the appropriate sanctions to the culprit. The
exiging inditutional arangements indicate a srong dependence on traditional bodies to enforce
the rules and regulations as far as Ngitili management is concerned. This dtuaion is because
these traditiond inditutions, such as the Council of Elders cut across dl hierarchies established
by government and can sympathise with people of many categoriesin their communities.
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Recommendations
Thefollowing measures at differert levels of society and adminigtration are recommended:

Strict  obsarvation of by-laws is necessay to ensure that Ngitili ae properly managed
(intendfication of management for both individud and commund Ngitili). In dense Nagtili,
gopropriate tree management regimes (cutting frequency and pruning intendty) to promote
fodder production should be studied.

Further gudies are dill needed on seasondity of biodivergty and on insects and other smdler
animds in the sudy area Applicaiion of sadlite imagery and other remote-sensed daa is 4ill
needed to track changes in the dudy aea over time. The sudtainability of Ngitili restoration and
management is dependent on addressng severd socio-culturd and  inditutiond  aspects  thet
thresten the erosion of the natura resource base and hence Ngitili. Key among these are
populdion growth rae vis-a-vis avalable land holdings land scarcity and weskneses in conflict
resolution mechanisms. The sudanability of Ngitili restoration therefore rests on the nature of
the inditutions currently entrusted with the management respongbility, and the degree to which
they can kegp on winning community trust in this misson. An important aspect here is enabling
people to hold on to land resources so that they cauld mantan Ngitili and enjoy its products
The benefits of woodland restoration (Ngitili) through naturd regeneration in Shinyanga Region
are obvious. There is need to scde up this gpproach by disseminaion to other places with smilar
or related problems.

Capture and use of lessons of experience from development initigtives other than those with
which HASHI have worked in Shinyanga Region. Diversfication of market for products from
Ngitili through amdl-scde processing to diversfy and add vadue to products from Ngitili.
Invesment in locd Ngitili-rdated economic ventures by active involvement in  enterprise
development leading to improvement and enhancement of <kills in busness management. Wise
ue of both individud and commund Ngitili by indituting finenda ingruments that result in
equiteble sharing of the costs and benefits of damage of Ngitili by fire or unauthorized ddiberate
human action. Promotion of safety net functions of Ngitili for coping with household and village
contingencies. Improvement of traditiond uses of Ngitili while promoting nornHreditiona uses of
Nagitili.

Promotion of household's access to markets localy and beyond by timely provison of rdevant
market information in order to maximize benefits from Ngitili. Documentation, repackaging and
diseminaion for use by locd people of rdevant Ngitili-rdated innovative research
achievements. Remova of bariers to Ngitili establishment, development and management.
These barires include perverse legd incentives such as punitive laws and regulaions and
centraized issuance of logging permits presently needed for one to harvest protected tree species
in own Ngitili. Promotion of management and use of high vaue broad groups of species and
benefits from Nagitili with maximum multiplier effect. Capitdization on exiging locd and forma
inditutions to promote Ngitili. Carrying out further research on mechanisms for vauing products
whose vauation is dill undear with conventiond methods especidly for non-market goods and
savices. Carying out ressarch in adding vaue to products from Ngitili and other forest
resources.
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1. INTRODUCTION
11 Study background

1.1.1 Environmental management and problemsin Tanzania

Tanzania is endowed with about 33.5 million hectares of forests and woodlands that congtitute about
38 percent of the totd manland area (MNRT, 1998). Extensve woodlands and unique forest
ecosysems available in this huge forest resources endowment are potentidly a very useful frontier for
economic development of the country. Based on MNRT (1998), aout 13 million hectares have been
gazzetted as forest reserves incuding 83,000 hectares of indudrid plantations. Water catchment
forests cover about 1.6 million hectares. The area under private and community foredry is estimated
to be 70,000-150,000 hectares induding community woodlots such as Ngitili, mosly of svdl Szes
(<10 ha). About 600,000 hectares are owned and managed by Loca Governments. The 1999 Land
and Village Land Acts cover 19 million hectares of forest (MNRT, 2001).

Despite this huge naturd resource base, pressure on naturad resources has progressvely escdated and
ecologicad degradation has become evident especidly in aid and semi-aid aess in the country
(Macarenhas, 1991). Thus Tanzania is facing serious enviromenta degradetion problems of which
the rgpidy advancing deforestation, land and forest degradetion, dedining hydrologicad bdance and
aratic rafdl are among the mogt criticd manifestations (MNRT, 2001). Deforestation is estimated at
a rae of between 130,000 and 500,000 hectares per annum (MNRT, 1998). The modt plausble
average figure is 91,000 hectares per year. Other problems include water pollution, fragmentation of
habitats, biodiversty loss and soil eroson (NEAP, 1994; NCSSD, 1994). The underlying causes
indude unsudainable land uses such as dhifting cultivation, repid population growth, impact of
modern sector which has brought commercidization of agriculture and natura resources, government
and market falures and more so because of the reationship between enviromenta degradation and
poverty in atempts to saisfy basc needs (Ahlback 1986, 19838, 1992; Monda, 1996; MNRT, 2001).
The catle have been usudly blamed in the past — but the reasons are actudly more ingdious —
commerdidization of agriculture which leed to expandon of cultivaion (especidly cash crops of
cotton, tobacco [though not so much now] and rice) which reduces the lands available for livestock to
graze and then the livestock are blamed. Also there is a generd lack of recognition of the importance
of the environment and naturd resources base as the primary building block in any efforts to reduce
poverty in the context of the the Poverty Reduction Stratergy Paper (PRSP) and the Millenium
Development Gods (MDGs).

Efforts to surmount these problems have involved the promotion of village and community forestry
amed a producing sufficient quantities of forest products and services to meet loca demands while
promoting foreds contribution to globd enviromenta conservaion (MNRT, 2001). During the
1970's the World Bank financed an integated deveopment project in Shinyanga region that
encouraged people to grow trees. Measurable success was seen in schools and missons. However,
ovedl results were disoroportionate with the inputs (MNRT, 1996). The Minidry of Naturd
Resources and Touism (MNRT) through the Forestry and Beekeeping Divison (FBD) has for many
decades dedt with soil conservation problems in many pats of Tanzenia, giving priority to arees
where land and environmentd degradation has reached adarming proportions such as Dodoma and
Shinyanga regions. The Hifadhi Ardhi Dodoma (HADO) and Hifadhi Ardhi Shinyanga (HASHI)
projects in Dodoma and Shinyanga regions respectivey are cases in point (MNRT, 1996). Presently,
the Vice-Presdent's Office of the United Republic of Tanzania in collaboraion with the Nationd
Enviroment Management Council (NEMC), are charged with the responghility to coordinate nationd
enviromental conservation efforts in the country. They are dso responsble for coordination of efforts
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to implement the PRSP and achievement of MDGs. Ngitili restoration by touching on the main pillars
of sudanable devedopment — Socid, Economic and Environment- can potentidly contribute
significantly towards achievement of PRSP and MDGs.

Dexpite thee efforts, environmentad degradation has continued a a fast rate Visble outcomes of
environmentd degradation have rased the awareness of politicd decison mekers and the rurd
populaion on the importance of fores cover and trees to livelihoods of the society. In consequence, in
the recent years, the government has redized that a more comprehensive gpproach is essentid to bring
about Sugtaingble Forest Management (SFM) in the country (MNRT, 1998). This approach takes into
account broad and crosssectord linkages between the forestry and other sectors. The National Forest
Programme (NFP) tha is consgdered to be an instrument for implementing the National Forest Policy
goproved in 1998 and the rdaed Legidation promulgetes this pertinent gpproach for SFM in the
cauntry (MNRT, 2001). Through implementation of the NFP, it is possble to convert the raised
awareness on the impending environmenta degradation problem facing the country into effective
action of required scde to ensure tha the contribution of the foredry sector in the economy is
increesed and SFM achieved. At the locd levd, initigtives such as Ngitili restoration have been
emerged to restore forests lost due to degradation and deforestetion.

Among the key issues which have to be tackled are (i) how to manage the land and woodland
resources for sustainable development paricularly in the densdy populated aress and aid and semk
aid zones (i) how to effectivdly involve locd people in various fores-based activities such as tree
growing, harveding, processng, maketing, wildife management and beekesping in order to
contribute to rurd development while digributing the accrued benefits between partcipants in an
equitable way. The woodlands redtoration approaches, that build on the treditiond natural resource
management sysems such as Ngitili that is practiced in Shinyanga region, are one possble practica
and cogt-effective strategy to tackle such questions.

The Nationd Forest Policy upon which the NFP is based takes into account macroeconomic and other
sectord policies (mainly Land and Environment Policies) ranging from environmenta conservation to
sudainable deveopment of the land based resources (MNRT, 1998). It reflects the mandated
responghbility and coordinates multi-sectordly, the sustaineble management and utilization of the land
and naturd resources in Tanzania One key relevant macroeconomic policy is the Poverty Reduction
Srategy that focuses on improving income and human development by tackling the condraints
manifesting poverty that include poor governance, illiteracy, poor hedth, poor infrestucture and food
insecurity. In light of the drategies for implementing the Poverty Reduction Strategy, the forest sector
has a great role to play as regards environmenta conservation, agriculturd production and supply of
water in addition to direct benefits reaed to contribution to the nationd economy and employment

opportunities

1.1.2 Land and forest management practicesin semi- arid areas

According to (URT, 1991) Tanzaria is a vast country with an area of 945,000 km?  and with atropicd
cimate. It has a diverse ecology with different physiographic zones and a complex topography. As a
consequence of its vesness and physcd diverdty, manland Tanzania can be divided into ten
ecological zones that require specific action to combat effects of environmental degradation (MNRT,
1989). Borrowing from that classfication, the semi-arid aress that are of relevance to the present study
fdl under the following desgnated zones. (i) Zone Il- an aea of high populaion with extensve
agriculture for cotton accomplished with overgrazing. Mwanza, Mara and some pats of Shinyanga
beong to this zone. (i) Zone IlI- an area characterized by overgrazing and migratory pastoraigts. The
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Maesa Steppe, pats of Dodoma and Singida regions belong to this zone. (iii) Zone VII- degraded
lands of Dodoma under HADO and parts of Shinyanga under HASHI belong to this zone.

Higoricdly, land and forest degradation on a massve scde took place in these arid and semi-arid
aress that in the padt, were extensvely forested with woodlands and bushes (MNRT, 1996). The zones
mentioned above are among the aress that suffered most with apparent consequences such as low and
decreasing soil fetility, scarcity of water, deforestation and the related scarcity of forest products and
svere land degradation. In many of these aress, land was extensvely burned and forests and trees
clered for the eradication of tse-tse fly and quedea queea birds (Otysna 1993; MNRT, 1996).
Smilaly forests and trees were cleared to release land for agriculture and for grazing, consequently
converting them to margind lands. Cotton growing and tobbacco for foreign markets dso contributed
ggnificantly to the problem. The increese of cotton production after World War |l in Shinyanga
region was achieved by extensve land use that led to demand for more arable land. Whereas before,
adble land was divided only between food crops cultivation and pastures to the detriment of pastures;
with expanson of cotton growing, it became necessry to share the land between food crops, cash
crops and pastures. In consequence, the pressure on arable land increased and this led to further large-
sde ddforegation and ghrinking in grazing land with attendant land degradation (MNRT, 1996).
High invesment was unavoidable to reclam or recover such highly degraded areas. Much of these
affected aress were utilized in an unsustainable way hence disrupting soil fertility and water supply in
the surrounding arees (MNRT, 1989). It is the lack of planned and orderly trandfer of suitable land to
agriculture thet led to this problem because a few years after clearing and cultivation, unsuitable aress
for agriculture were denuded and made difficult to recover for forestry or productive pastures (MNRT,
1996).

The sami aid aress ae ds characterised by huge livestock populations.  According to Ministry of
Agriculture and Cooperatives and Nationd Bureau of Statistics (2001), the catle population in the
cauntry was esimated in 1998/99 a 164 million and that of goats and sheegp a 11.6 and 3.5 million
respectively. The average annud growth rates were 0.7% and 1.0% respectively. The carrying
cgpacity of potentid grazing land was conservetively assumed to be 20 million anima stock units. At
thexe docking levels, the concentration of livetock on tsetse free areas with watering facilities
resulted in a serious oversocking and environmenta degradation we ae witnessng today. In such
aeas as Sukumdand and the Maasa seppe, land degradation and declining productivity have become
problems of nationd scde (NCSSD, 1994; NEAP, 1994). In Shinyanga region for instance, the region
has been turned into one of the most deforested regions in the country (Lesch and Mearns, 1988).
Land degradation and soil eroson are rampant and not new phenomenon in the region. Impoverished
vegetation cover is typicd in most places. The continued use of land husbandry practices that are
ingppropriate plus the effect of the burgeoning humen and livestock populaions, have continued to
acceerate land and forest degradation (Msangi, 1995).

Past efforts to destock in the semi-arid aress of the country have remained unsuccessful because vigble
options for savings, invesment and food security have not been made avalable to catle owners most
of whom, ae 4ill lagdy shrouded in traditions and socid daus that have encouraged them to
increase stock (Regiond Government of Shinyanga, 1998). Pressure on common grazing land has had
only patid ggnificant impact on the behaviour of individuds (NEAP, 1994). The reaulting pressure
on grazing has in recent years kept herders in congtant search for pasiure and weter. The problem has
now extended to mogs of the manland especidly to the southern highlands (Mwayos, 1990). This
newly emerged nomadic pestordism can only have a limited future due to acceerating pressure and
resulting conflict on land between farmers and herders.  Across the country generdly, burning of
forests and woodlands for padure ill continues and will possbly continue in the short and medium
tem until the time when droughts will bring uncompromisng massve animd destocking.
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Furthermore, the current tendencies in agriculture and livesock production plus the pressure on the
woodlands suggest that the current enviromenta degradation is accelerating. The Tanzania Observer
Newspaper of October 24, 2004 (Issue No. 473) reported that, the Usangu wetland which is the mgjor
upland catchment basin for the waters d the Rufiji River has become a desert due to human activities
manly pagordism, agriculture, fishing and indiscriminaie tree felling that have raveged the aea In
the patched desart, large herds of hundreds of caitle, sheep, donkeys, goats and dogs roam on the area
in search of the remaining few grass and water from streamlets and wild animas. There are hardly any
trees ganding in the patches of desarts as herd boys, manly from Sukumaand, have cut them down
for catle “bomas’ and dreams taming. In light of this problem, crosscutting strategic measures and
inditutional framework addressng dl the sakeholders are necessaay to come up with longterm
sugtainable solutions (MNRT, 2001; URT, 2002).

This entire problem is somewhat a quesion of changing dtitudes and life dyles in addition to
changing production technology (NCSSD, 1994; NEAP, 1994). Zero grazing, fodder production,
dermacation of designated grazing lands and pasture management have emerged in some aress and
have made modest progress in Shinyanga region where, traditiond systems of naturd resource
management and utilization have been developed to restore woodlands for household and communa
use (Otysna, 1993). The devdopment of agroforestry technologies in form of fodder banks, improved
fdlows and other consarvation practices, have effectivdy utilized the exiding traditiond knowledge
and practice to dicit famers adoption and participation (Msangi, 1995). The inhabitants of Shinyanga
region, have over the years developed severd naturd resource management drategies to cope with
the harsh environment that have prevaled in the region. The factors that have led to the development
of such drategies incdude shortage of fodder during the dry season, severe droughts, seasondity of
fodder avalability, diseases and severe land pressure (Barrow, 1991). One of the most developed
traditiond management drategies is fodder resarvation for dry seeson grazing of livesock using
fodder resarves traditiondly known as “Ngitili”. According to Msangi  (1995), Ngitili is a naturdly
reserved rangeland for grazing of livestock during the most critica periods of the dry season.

1.1.3 Livelihoods and natural resour ces management in Shinyanga Region

According to the Regiond Government of Shinyanga (1998), the people in Shinyanga Region ean
ther living through a diverse range of adtivities Over 90 percent of the region’s populdion live in the
rural areas and practice agro-pastoradism. Subsistence faming for food and cash crops as wel as
livestock keeping is among mgor livelihood draegies of the people The average land aea per
household is three hectares and soil infertility has been increesing resulting in low crops yidds. Very
few people apply cattle manure dthough it is aundant. tton and tobacco are the main cash crops
while sorghum and maize are the daple crops. In addition, such crops as paddy rice, sweet potatoes,
cassava, beans, finger millets and groundnuts are cultivated. Livestock keeping is very important for
the people. Other activities for the people in the region indude mining, casud labour, petty trading,
beekeeping, lumbering and charcod making and forma employment for government staff working in
villages Casud labour is particulaly important to the poorest people both in urban and rurd arees
These are the people who ether have no productive assets or that their assets are inadequate. In the
urban aess, the dominant forms of livdihood ae forma employment and casud labour. Formd
employment is a more guaranteed source of income than other sources. Comparable Studies in
Morogoro region (Monda et al., 1997, 2000) showed that rurd households derived more than 50% of
their cash income from sde of forest products, such as charcod, honey, wild fruits and fuedwood. The
same dudies further showed that in peri-urban aress, households derived up to 70% of ther cash
income from the woodlands. However, not many households had the capacity to capture the fores-
relared economic opportunities due to lack of capitd.



The Regiond Government of Shinyanga (1998) further shows that livelihood dtrategies of the people
in Shinyanga region are srongly interlinked with the naturd resource base endowment of the Region.
The type and extent of economic activities as wdl as livdihood drategies are thus dependent on
climate and the exigting natura resource base. In the western part of Shinyanga Region where there is
extendve foret coverage and rains are relativdy Sable, crop production is a more important activity
then keeping livesock.  In the more dry esstern part of the region, livestock keeping is an important
activity on top of faming. Liveihoods in Shinyanga region have aso been influenced by gender,
norms and cusoms, individuad wedth and access to resources. The acivities that earn most income are
those in which the income accrues to men. This is due to gender differences and imbdance in the
ownership and control of resources.

The higoricd impact of livdihoods on the naurd resource base in the region especidly before
HASHI was launched in 1986 is generdly negetive. This is demondrated by the apparent higoricd
and present day land and forest degradation and its consequences in the region. Unsustainable crop
production have over the years destroyed most forms of naturd vegetation and particullaly trees in
order to creste space for subsistance agriculture and for cash crop production of cotton and tobacco for
foreign markets. The remova of animd dung for use as household fued has deprived the soil of the
muchneeded manure for nutrients on cropland. The environmenta impact of grazing large herds of
livestock on forests and land over the years is gpparent across the region. Mining industry has dso had
its tol. Smdl-scde mining has affected foreds and other types of vegetdion culminating in
widespread abandoned pits. Large areas of forest and other vegetation have been cleared for large-
scde mining involving the contruction of ming’s camps, building huts and providing pit props and
fuel wood. Replacement of the vegetation destroyed in the course of mining has been rare.

The programme to restore woodlands in the region initisted by HASHI was a culminaion of many
programmes that have been implemented in the region to rehabilitate the land and forests in order to
improve livdihoods. Results of a sudy in Morogoro region (Monda et al. 1997) indicaied thet
improving the living conditions of the rurd people (reducing poverty), is the key issue to dleviae
land use problems that accelerate land and forest degradation. Despite the contribution of Ngitili to
livdihoods, rardly is this contribution acknowledged in quantitative terms by the Didrict and Regiond
Govenments.

1.1.4 Context of the study

The HASHI progranme was launched in 1986 with the god to address severe land degradation
problems in Shinyanga Region. Before it, there were severd programmes carried out with smilar
purpose but the outcomes were generdly not as expected. It is clear that through HASHI programme,
buldng on the loca conditions and efforts by earlier programmes in Shinyanga region, large aress of
Miombo and Acacia woodlands have been restored on individud farmer's land and on commund
lands. However, it has remained less clear as to the red and tangible benefits these restored woodlands
have provided in terms of household economies and drategies. A range of important goods and
savices have been identified but these were not yet quantified in terms of their economic contribution,
or how they reduce household labour demand. Equity condderations have not yet been andysed as to
how having such forests reduces the length of time women have to spend collecting forest products.

The household and village levd andyss caried out in the present sudy demondtrates the importance
of foret and woodland restoration as well as the importace of tree based naturd resources to the
economies of locad people It is a strong robust and empiricd case study for Tanzania (and other
countries) & an importat time when Tanzania has darted the process of mandreaming the
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environment in naiond economic and devdopment planning, and is working on ensuring that the
environment is responsbly integrated in the Poverty Reduction Strategy Peaper (PRSP) process. The
andyss ds0 demondraes one way by which Tanzania is contributing to the Globd Millennium
Development Godls.

The MNRT through its FBD in collaboration with the Internationa Union for Conservation of Nature
Eastern Africa Regional Office (IUCN-EARO), commissoned a dudy titled: a sudy on the sodid,
economic and environmental impacts of forest landscgpe redtoration in Shinyanga Region, Tanzania
The study was scheduled to take place from 121" July 2004 to 12" January 2005 by a ten people
Taskforce, Data collection took place from 18" dy-29" August 2004.

The study explored the impact of the HASHI project activities and documented best natural resources
management practices, and lessons of experience for other parts of Tanzania with Smilar conditions,
Furthermore, the study assessed how forest and land restoration have improved the livelihoods of the
people and contributed to poverty reduction.

1.2 Objectives and terms of reference

The man objective of the sudy was to determine the socid, environmental and economic contribution
of the resored woodlands in improving peoples livdihoods in Shinyanga Region. The more specific
objectives were to: (i) cary out a detaled and datidticdly robust andyss of the contribution of the
resored woodlands to household and village economies, (i) cary out an andyss of the impact of
such restoration on household labour budgets, and equity; (i) cary out an andyss of the
biodiversty that has been restored; (iv) cary out an andyds of the socid and inditutiond aspects that
have influenced the restoration of the woodlands (v) demondrate the importance of forest restoration
and tree naturd resources to the economies of locd people and importance of environmental goods
and sarvices in poverty reduction drategies a a nationd levd (vi) provide a srong, robust and
empiricd case sudy of Tanzania & a dat of mangdreaming the environment in nationd economic
and devdopment planning by integration in the PRSP process and contributing to the Millennium
Development Gods.

The hypotheses teted were: (i) Community based woodland restoration has contributed significantly
to the socio-economic and ecologicd vaues of Shinyanga Region; and (i) Traditiond inditutions are
very important in the pranotion of sustainable woodland management in Shinyanga Region.

1.2.1 Termsof reference and scope of work

The detalled Terms of Reference (TOR) for the study are presented as Annex 1. The activities
underteken in this sudy followed the following broad plan: (i) a rgpid goprasd (pilot study) of the
reoration effort to define in detall the parameters for detailled assessment; (ii) implementation of the
detalled assessment by a team with economic, socid and biodiversty sills, (iii) presentation of the
assessment a a high level meeting in Dar es Sdaam; and (iv) publication of the findings by the FBD
of the MNRT and the IUCN-EARO. Emphasis of the study was collection of high quadlity informeation,
which is robust and ddidicdly srong. Management of the study was the task implemented by the
Steering Group condtituted by the FBD of the MNRT and IUCN-EARO.

1.2.2 Composition of the Task force

The Task force was condituted by two categories of members Senior Task force members and
fieldwork Task force members.
(8) The Senior Task force members comprised of:
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(i) Dr. Gedd C. Monda Asxocige Professor of Forest economics,  Sokoine
Universty of Agriculture (SUA), Morogoro. Inchrage, Economics Section and Task force
Leader.

(ii) Dr. Shabani A. O. Chamshama, Professor of Forest Biology, SUA, Morogoro. Incharge, Flora
Biodiversity Section and Assistant Task force Leader.

(iif) Dr. Rose Mwaipopo, Senior Lecturer in Sociology, Universty of Dar es Sdaam. Incharge,
SocialCulturd and Ingtitutions Section.

(iv) Mr. Deogratius M. Gamaessa, Principd, College of African Wildlife Mweka, Moshi. Incharge,
Fauna Biodiversity Section.

(b) The Fieldwork Task force members comprised of:

0) Mr. C.K. Ruffo - Retired Forester, TTSA. Biodiversty Section

(i) Mr. JL. Tangwa - Forest Officer, FBD. Biodiversity Section

(i)  Ms. A.B. Akida - Forest Officer, FBD. Economics Section

(iv)  Mr.L.P. Lusambo - Assistant Lecturer, SUA. Economics Section.

(V) Mr. ET. Minja- Forest Officer, HASHI. SocialCulturd and Ingtitutions Section.

(vi)  Mr. JJamhuri - Didrict Personnd Officer, Bukombe. Socia-Culturd and Ingitutions
Section.

1.2.3 Limitations of the study

A wide range of benefits had been identified from restored woodlands (Ngitili) in Shinyanga Region.
However, quattification and vaduing of dl these benefits from a scraich in terms of economic
contribution would require a smilar range of sudies of different scades and duration. Such dudies are
beyond the scope of thiswork.

The collection of information for various sections of the dudy involved the gpplication of severd
methods in order to capture as much rdlevant informetion as possble  Despite this gpproach, some
gaps in the avalale information became evident. This data paucity in certan aspects was filled
through expert evauations, literature, estimates and consultation with experienced people.

The economic contribution caculated in this report is based on the TEV approach. However,
vauaion of intangible benefits and non-market goods is sometimes associated with uncertainty that
canot be ruled out completely. Responses to questionnare and interviews relied on memory of
higoricd events by the respondents in an environment where record keeping is nornrexistent.
Sometimes people were interviewed on matters they consder to be confidential or of serious concern
to them or ther households. This has sometimes been a cause of discrepancies in the TEV sudies of
this nature. Weak governance in some Didricts Wards and Villages as wedl as some traditiond
customs and norms hindered data acquisition in some places.

Sampling intensities usad for various sections of the study such as the flora inventory, fauna study and
the socid-culturd and economic surveys were efficient but not necessxily sufficient to yidd true
representetive samples of the populations under study. Pilot survey experience and results showed that
in some didricts village and group Ngitili were many and large to the extent that assessment of them
al was not practica given the resources and time a the disposa of the Tasforce. Similary the timing
of the sudy and its durdion had some implications on the seasondity of biodiveraty especidly the
avaladlity of some plants and animds Satdlite imagery and other remotesensed data (eerid
photogrgphy) for certan sdected aeas and villages in the dudy area that could have facilitated
tracking of changes over time was not gpplied due to the inadequacy of time and funds. These
limitations notwithgtanding, it is our bdief and conviction that the information and figures caculaed
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in this sudy can be safdy perceived as belonging to the correct order of magnitude.

1.2.4.0rganization of thereport

The report is organised in four man Chepters. These are Introduction; Study Methodology; Main
Findings and Conclusons and Recommendations. Except for the Introduction Chapter and the
Recommendations Section, the other remaining Chapters are divided into three man sections of the
sudy namely: biodiversity; economics, and socid-culturd and indtitutional aspects.

The Introduction Chapter gives the background of the dudy, its objectives scope of work,
compaodgtion of the sudy Taskforce and limitations of the dudy. It dso provides a review of naurd
resources management and conservetion in reation to livdihoods and poverty reduction in semi-arid
aess and Shinyanga Region. The Sudy Methodology Chapter describes the study area and methods
and ingruments used to collect information and data in the sudy area It describes the preiminary
assessment of Ngitili through a pilot sudy followed by the man detaled assessment of Ngitili.
Furthermore it provides a description of data andysis and tools of andyss used. The Man Findings
Chapter presents the outcome of the data and information anaysis in the form that answers the TOR.
Findly the Conclusons and recommendetions are presented in the last chapter expressed in response
to the TOR. References and Annexes are tregted in the usuad manner to enhance the descriptions
presented in the chapters.

By organizing the report in this manner, the Taskforce hopes that different stakeholders might find it
more user-friendly in addressing ther interests and concerns.



2: STUDY METHODOLOGY
2.1 Study Area

2.1.1 Biophysical characteristics

Shinyanga R?)ion is dtuated in northwestern part of Tanzania, South of Lake Victoria a about
latitude 2 - South and longjtude 31 - 3F° East. Mwanza, Kagera and Mara regions to the
North, Arusha Region to the East, Singida and Tabora regions to the South and Kigoma Region
to the West border the region. The Region has eght adminidrative didricts (Shinyanga Rurd,
Shinyanga Urban, Maswa, Meatu, Kahama, Bukombe, Bariadi and Kishgpu). In the present
dudy, Kishapu didrict formed in 2003 was taken as pat of Shinyanga Rurd didrict  (Figure
2.1). Shinyanga Region covers an area of 50,764 km? of which 31,140 kn? is arable land, 12,079
km? grazeble land and 7,544 km? forest reserves (HASHI, 2002).

Altitude varies between 1000 mad in the southeest to 1500 m ad in the north-east. The region is
characterised by smdl hills separated by mbuga plains and gentle dopes. Ecologicdly the
region fdls under the unimodd plaeau. Mean annud ranfal is aout 700 mm and it ranges
from 600 mm in the east to 1200 mm in the west (HASHI, 2002). Rains begin in November and
end in April/May. Ranfdl is poorly didributed with high vaiability within and between
seasons. Monthly temperatures vary between 27.6°C to 30.2C maximum and 15°C and 18.3C
minimum. Hathout (1972) in HASHI-ICRAF (1997), described the soils of Shinyanga region.
On hilltops, soils ae moderatdy wdl draned greyish brown and sandy (ferric acrisols and
oxiols). Moderady deep wel drained, greyish brown sand loams (ferric luvisols) occur on the
dopes On the low-lying bottom lands, ae the poorly draned black days (cambisols and
vertisols). Vertic soils are very extensive covering 47% of dl soil typesin the region.

Naturd vegetation was origindly woodland and bushland with species such as Acacia,
Brachystegia, Albizia, Commiphora and Dalbergia (HASHI-ICRAF, 1997). However, during the
1920s and 1930s, large aress of land were cleared of bush and trees as part of a tse tse fly and
quelea quelea bird eradication programme (HASHI-ICRAF, 1997). Since then, deforestation and
bush clearing have continued. As a result, many aress turned tree less except for a few acacia and
baobab trees. The vegetation has gradudly reverted to an open bush savanna Thus, except for
Bukombe and Kahama didtricts, the region has avery low forest cover (Kadle, et al., 2003).

2.1.2 Social -cultural characteristics

Shinyanga Region is dominated by WaSukuma, an agropastord community. Lesser populated
groups include WaSumbwa, and minorities from neighbouring Mara and Kagera Regions. The
region is expeiencing a farly high populaion growth that hes increesed from 1,772549 people
in 1988 to 2805580 people in 2002 a a growth rate of 29% per annum (Nationa Populaion
Census, 2002). People practice mixed faming whereby cultivation is the mgor liveihood
activity, followed by livestock keeping. Mgor cash crops are cotton and tobacco. Other crops
such as paddy, cassava and maize serve both purposes of food and cash income.
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Figure 21: The Mg of Africa and Tanzania insst showing the didricts of Shinyanga
Region (Adapted from HASHI, 2002).

Livestock keeping is very prominent and according to Naiond edimates (2002) Shinyanga
region possesss the largest number of cattle heed among dl regions in Tanzania It is etimated
that between 20-30% of the livetsock populaion in the country is found in Shinyanga (Machanya
et d, 2003:4). Cdtle ae ‘the traditiond symbol of wedth and Satus, are assets that can be
converted to money, food and farm implements, used for bride price, and source of family wedth
and income (Shinyanga, 1998). Livestok wedth is thus a centrd component in mantaning
people s lifestyles. A smdl percentage of people dso practice artisand and smal scae mining.

Despite having much production potentid, according to the HBS (2000/01) Shinyanga region
was condgently identified as poorer than the national aerage in terms of income poverty. Rurd
households mention thet they frequently experience household food insecurity, influenced by the
long dry spells experienced in the past two yearsl.

2.1.3 Ingtitutions and or ganizations

The wedth in indigenous institutions and practices related to natural resource management in
Shinyanga has been well documented (Mlenge, 2002). The drength of these inditutions is ill
goparent today dthough policy influences and changing socio-economic redity have influenced
the evolvement of inditutiond arangements. Currently, modst traditiond systems of resource
management try to synchronize with modern chadlenges and demands on natura resources in
order to maintain a hedlthy resource base.

! Household food security is referred to as having enough grain reserves to last for the whole year. “uhakika
wa chakula ni ulime na kupata vyskula vya kutosha kukufikisha msmu unaofuata wa mavuno” (Ngaganulwa,
27/07/04)
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HASHI is the most important inditution in this regard, and is presently working with 426
communities in the region to promote woodland retoration and evinronmental conservation.
HASHI was established in 1986 to address land degradation problems in Shinyanga region. In
order to achieve its god, community empowerment was imperdive in implementaiion of its
functions and activities. Severd techniques were employed to ensure that communities were
empowered to effectivdly paticipate in restoration and management processes. One of the
strategies was to edtablish Village Environmenta Committees (VECs) that have since acted as
the ‘formd’ loca dructutres entrusted with environmental conservetion. In addition to these
formad sructures, resource management is dso organized by informd traditiond sructures such
& Baaza la Wazee, that has dgnificant clout in ingtitution and enforcement of loca rules and
regulations regarding Ngitili managemen.

2.1.4 Land use, ownwer ship and tenurerights

The Tanzania Land Law and Policy recognizes customary land tenure arrangements. Thus land
use paterns in the region are strongly influenced by Sukuma cultures and traditions. These have
edablished rights of access to resources, land use prectices such as bush fdlow, and the
predominance of livestock keeping (Shinyanga, 1998). Women, who may not automaticaly have
ownership rights to the land, do a lesst have full control of low-income crops while men control
cash crops such as cotton, despite the shared labour between the couples (op. cit, 2003:43).
Traditiond land use paterns are, however, increasingly chdlenged by pressure on land because
of increesed livestock populations, and population increeses leading to increased fragmentation.
Decreasing soil fetility is making faming unproductive but the farmers are not used to goply
manure despite its avalability (Machanya, et d, 2003).

2.1.5 Economic activities

The types of economic activities carried out in Shinyanga region are dependent on climate and
the exiging naurd resource base. Livestock keesping is second to crop husbandry, the
predominant economic activity in the region such that more than 90 percent of the region's
populaion live in the rurd aeass and practice agro-pagtordism. Gender, norms, customs,
individuad wedlth and access to resources have to a large extent influenced economic activities in
the region. The activities that earn most income are those in which the income accrues to men.
This is due to gender differences and traditiond imbaance in the ownership and control of
resources.

Based on the Regiond Government of Shinyanga (1998), the people in Shinyanga region earn
ther living through a diverse range of activities Subsstence farming for food and cash crops as
wdl as livetock keesping rank high as man occupaions in the region. Cotton and tobacco are
the main cash crops while sorghum and maze are the daple crops. In addition, such crops as
paddy rice, sweet potatoes, cassava, beans, finger millets and groundnuts are cultivated on
varying scaes. Other activities for the people in the region incdude: mining, casud labour, petty
trading, beekesping, lumbering and charcod meking and formd employment for government
gaff working in villages

2.1.6 Demogr aphic factors

Shinyanga region features as one of the highly populated regions in the country. The combined
effect of this high human population and that of livesock has been criticd in influencing the
gopaent darming degradation in the region. The high populaetion on the other hand hes
potentidly offered the market for goods and services produced in the region. The mgor setbacks
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inherent in the population are the looming poverty, high illiteracy particulary among women, and
poor access to hedth services (Regiond Government of Shinyanga, 1998).

2.1.7 Stakeholdersin the study area

Regtoration of the degraded landscgpe in Shinyanga has been made possble by participation of
both locd and internationd stekeholders.  Since 1986, HASHI project that can be termed as the
man cadys in the process, has been working in collaboraion with these dakeholders in
implementing functions and activities related to naurd resource management from problem
andysds through implementation.

Each of thee dakeholders (Table 21) is credited for ether individud or collaborative
contribution towards solving land use problems and enhancing landscape regtoration mainly
through woodland consarvation tha have in turn devated peopleés ailities to sudtainable
livelihoods

Table 2.1 Stakeholdersin the study area

Category Stakeholder Stakeand role

Primary -The people (individuds | -Key players, managersand users

local communities)

-Village governments and | -Upholding rules and regulations regarding Ngitili

inditutions restoration and management
HASHI -Hag bearer in woodland restoration and management in
SHinyanga
Secondary SUA, TAFORI, NASCO, | -Research and scientific assessment of Ngitili to find out

options for optimizing contributions of Ngitili to people's
livelihoods

WVT, YADEC, TASAF | -Training and Capadity Building

TaTEDO, FTPP, TTSA | -Research and capacity building

Didrict Councilsin Shinyangi -Integration of afforestation and woodland restoration in
annud Digrict Development Plans

Shinyanga Regiond secretar| -Planning and mohilization of resources

MNRT -Alanning and mohilization of resources
Internetional ICRAF -Scientific assessment of process
Toten Eco-museum, { -Promotion of indigenous knowledge and practice in
ALIN natural
resource management.

OXFAM, UNDP* IFAD*| -Donor

NORAD -Donor

IUCN -Donor

Key: * phase of support has been completed




2.2 Data collection

2.2.1 Pilot study methodology
2.2.1.1 Plan and main outcomes

The activities undertaken in this udy followed the following broad plan:

(i) A repid appraisa (pilot study) of the restoration effort to define in detail the parameters of the
detailed assessment, to test the instruments and solve problems encountered.

(i) Implementation of the detailled assessment by a team with economic, socid and biodiversty
«ills

The purpose of the pilot sudy was to test the methodology, identify the problems and solve them
before embarking on the main detaled assessment of Ngitili in Shinyanga Region. The PRilot
Sudy in form of a rapid gpprasd of the retoration effort was a requirement in the ToR. It took
place for one week from 19th — 24th July 2004 and to that effect, dl the team members traveled
to Shinyanga on 18th July 2004. The Task force met on the 19th July 2004 a the Natura Forest
Resources and Agroforestry Centre (NAFRAC) in Shinyanga to discuss and harmonize the
working indruments, paid courtesy cdls to the redevant offices, and got a briefing on NAFRAC
activities. The medting was ds0 usad to plan logidicd matters and to prere the itinerary for the
pilot Sudy.

NAFRAC provided the Task force with didrict and village registers for Shinyanga Region thet
were used to randomly sdect villages for the pilot study. The villages sdected for the pilot study
were Seseko and lwelyangula in Seseko and Kitangili Wards respectively in Shinyanga (Urban)
Digrict. The itinerary for the pilot study is atached to this report as Annex 2. On Saturday 24th
July 2004, the Task force convened a meeting to discuss lessons leant, establish the way
forward and prepare an itinerary for the main detalled data collection phase of the study. The
pilot study report was prepared during this meeting (Annex 3). The daa from the pilot sudy was
induded in the main dudy. The rexults of the pilot sudy show that methodologies for dl
componentysections of the study were agppropricte and worked in keeping with the dudy
objectives. There were a number of issues that emerged from the pilot study with a direct bearing
on the sutability and peformance of the study instruments used by different sections of the
study. These were as follows:

) Communities in different areas undersood the term Ngitili differently, consequently
the methodology usad to collect data had to be fine-tuned to reflect the Ngitili context
adopted by HASHI.

(i) Extended protocols fulfilled by Village Governments to vistors in the villages were
perceived by villagers as an important and inevitable activity hence interfering with
thework plan of the Task force.

(i)  Some data types required a combination of methods to cgpture. This aspect was
incorporated during fine-tuning of the methodology.

(iv) In some aess, individud Ngitili were difficult to find while village or group Ngitili
were found to be many and large. In consequence, the procedure for sampling was
reviewed to cater for thisredlity.

(V) It was found that the seasondity of biodiversity (flora and faunad) and its impact on
livdihood could to alarge extent, not be covered due to the timing of the Study.

(vi)  There were some overlgps in the information collected by different sections of the
Task force. Such overlgps were reconciled to avoid duplication of effort and to
increase efficiency.

(vii)  Application of sadlite imagery and other remote sensed data was found to be useful
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as an added advantage to study vegetation cover change over the years and aress of
Ngitili. However, it became cdear that it was not feesble given the prevaling
Stugtion for the sudy.

(viii) It was redized that the present study when completed, among other things is a
complement of other related dudies on Ngitili dready undertaken in Shinyanga
region; it is dso a basdine on biodiversty from Ngitili ard forms a benchmark for
biodiversity aspectsfrom Ngitili in the region.

(ixX) It became evident tha the 5% sampling intendty for study villages proposed in the
TOR was too high and not practicd. Moreover, It became evident that the time
dlocated for the man detaled assessment of Ngitili was inadequate given the
ambitious nature of the sudy. Thus a definite recommendation to extend the time
was agreed and effected.

2.2.1.2 Outcomes specific to sections
2.2.1.2.1 Biodiversity component of the study

The methodology was tested by collecting data in a pilot sudy and found to be appropriatey
working. The TOR requires that individud Ngitili be sampled a& 5% sampling intensty wheress
totd enumeraion be gpplied for village and group Ngitili. Rlot survey experience and
information showed that some village and group Ngitili are many and large in some villages,
thus the assessment of al of them is not practica given the resources and time a our disposd.
Therefore, 5% sampling intendty was adso applied to this category of Ngitili. Table 2.2 indicates
the villages covered during pilot study, types and number of each Ngitili category and sample
plots

Table 2.2: Number of sample plotsin village/sub-village and individual Ngitili

Village Name No. of village subv| No. No. of sample | No. of plots
Ngitili individud | for village Ngitili | individud Ngitii
Nagitili
Seseko 4 0 7 0
Iwdyangula 0 3 0 3

Furthermore the pilot study dso showed that fauna biodiversty has a good amount of deta some
of which need to be collected usng rdaively sophidicaed methods which teke time to
accomplish.

2.2.1.2.2 Economic component of the study

A combination of methods was used tha included dtructured quedionnare, interviews, fied
observation, market survey, individuad and group focused discussons and expet evauations
(Annex 3). The dructured questionnaire was adminigered in each of the sample villages A
village regiger in each village was used to determine households to be sampled a 5% sampling
intengty. In Sessko village, 15 households out of 312 were sampled wheress in lwdyangula
village 5 households out of 100 were sampled. Different user groups in the village and key
pasons were inteviewed. These incduded village dders, influentid people in the village,
herbalists, pottery mekers, wild fruit and vegetable gatherers, herders, loca petty traders, people
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who are involved in charcod production, and loca atisans - carpentry and wood crafting among
others. Data on quantities of goods and services from Ngitili and their prices and cods were
collected through a combination of maket survey, fidd obsavation and teking measurements
complemented by interviews. Daa on equity issues with respect to benefits from Ngitili were
aso collected.

The problems encountered include the following: (i) definiion of Ngitili - it was understood
differently by most respondents as compared to HASHI's definition. (i) most respondents do not
have references of their incomes and cogts with reference to benefits from Nagitili (iii) due to lack
of direct rdationships between daly households expenditurelincome and Ngitili, it was raher
had for the respondents to give recdl-daa on houschold income and expenditure(iv) dow
underganding of some questions when semi- lliterste or illiterate respondents were
encountered.(v) household heads for some sdected households wee not present.(vi) it took time
to convince respondents to give data on therr incomes, and (vii) lack of measurements it was
sometimes difficult to get conversions of products from Nagitili into monetary terms.

The following were some of the solutions to the problems encountered: (i) review and
improvement of the questionnaire to accommodate changes to reflect the redity on the ground.
(i) prolonged discussons with respondents so as to harmonise the process eg. to define Ngitili
into different context as undersood by respondents. (jii) taking meesurements and recording of
quantities of products consumed for subsistence in the household. (iv) use of proxy vaues and
surrogate prices for non-market goods and services. (v) market survey on the “market day” for
goods and savices maketed only occasondly. and (vi) inviting both husband and wife to
interviews in sample households in order to get correct information on matters influenced by
gender roles and/or sex.

2.2.1.2.3 Social and institutions aspects of the study

These components of the sudy employed quditative data collection techniques with the am of
collecting in-depth and descriptive detail on key issues rdated to peoples livdihoods and Ngitili
resoration (Table 2.3). The process documerted peopl€s naraives on ther experiences,
expectations, chdlenges and actud achievements with regard to Ngitili redtoration as wel as
changes in ther livdihood daus owing to the process Identification of respondents took into
congderdtion project rdevant and village relevant categorization for purposes of achieving an
gopropriate and representetive sample.
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Table 2.3: Summary of the data collection process

No.| Technigue Category Objectives
1 FGD Village To edtablish village basc oveview or
representatives informetion relaed to Ngitili retoretion,
types ad number of Nagitili,
responghilities, challenges
FGD Village Mapping key naturad resources and Ngitili
representatives a thevillage
2 Timdine Key informants To lean a&out changes in inditutiona
-elders arangements  reponsble  for  Ngitili
-tradiitiond leaders management over time
-women
3. | Inditutiond ~ Selected key | To edablish reationships and importance
andysis informants of inditutions rdaed to  Nagitili
management and peopl€e' s livelihoods
4. | Case Purposvely sdected| To explore individud involvement and
Sudies households asessment  of  benefits  from  Nagitili
(successful,  not-so- | restoration
successul, non- | To examine livdihood changes, ad
Ngitili household) chdlenges due to Ngitli redtoraion
Key informants | programme
(locd people,
officas heads of
inditutions, socid
caegories)

2.2.1.2.4 Main detailed data collection Scenario.

Filot study results indicated that the 5% sampling intensty for study villages proposed in the
TOR was too high and not precticd. Furthermore, the time dlocated for the main detailed data
asessment of Ngitili was inadequate. Based on the facts gathered from the pilot study,
implementation of the scenario dipulated by the TOR would have required 16 weeks to
accomplish the fiddwork. The extra time over and above that dlocated for the fiddwork was 12
weeks with an enormous cost implication. Therefore, the Task force recommended purpossful
sampling that covered dl didricts in the region by taking two villages from each didrict (one
from HASHI-supported villages and ancther one from villages not supported by HASHI). The
detaled account of the sdected and implemented man dealed data collection scenaio is
presented in the pilot sudy report in Annex 3.

In brief, random dratified sampling was used to sdect villages that were studied thoroughly and
in more detall. HASHI project staff provided didrict registers of dl the villages in each didtrict
with whom, HASHI has worked with and those that HASHI has not worked with. In order to
caer for intra and inter digrict variaion, the sample was drdified by didrict. Some digdricts
such as Bukome and Kahama have a much richer existing forest cover while some didtricts are
rurd or peri-urban based. Within each didrict one village with which HASHI has worked with
and one village with which HASHI has not worked, were randomly sdlected. This implies that
two villages in each didrict were sampled. Then within each of the randomly sdected villages,
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the god was to have dl communa Ngitili assessed since they were few. Individud Ngitili were
randomly sdected & 5% sampling intengty. This dlowed collection of high qudity data very
caefully. The avalable overdl funding and the time required per village influenced the actud
number of villages sampled.  Within each village an assessment was made of dl the different
types of Ngitili  (village, group and individud/household /family) following generd guiddines
dipulated in the TOR. The instruments used for man data collection are presented in relevant
sections that follow. The itinerary for the main detalled sudy is shown in Annex 4. The lig of
people met and villages sampled are shown in Annexes 5 and 6 respectively.

2.2.2. Biodiver sity data collection and analysis
2.2.2.1.Florainventory
Sampling design and plots layout

Sampling intengty adopted in this sudy was 5%. Synnot (1979) recommended that a sampling
intensty of 0.5% to 0.7% for naturd tropica forest inventory is sufficient. Plots were lad out
sysematicaly in each forest. Systemaic layout of plots has the advantage of uniform coverage
of the forest area. The procedure for layout of transects and plots was as follows Within each
forest, transects were established perpendicular to the longest Sde of the stratum: (i) the number
of transects were decided on the basis of reasonable sporead of the plots over the whole area and
amed a intervas between transects being greater than between plots. (ii) for better layout of
transects, the firg was edtablished a haf distance from the boundary.(iii) transects were drawn
pardle to one ancther to the far sde of the forest. (iv) the bearing on these transects was dso
noted. (v) then the totd transect length was determined. (vi) the interval between plots was
theresfter obtained by dividing the totd transect length by the number of plots (vii) the plots
were then dlocated sysemaicdly dong the totd length; and (viii)the firgt plot was established
a hdf distance for them to be spaced out in a good way.

These procedures were done before the actud fiddwork in the survey planning sesson. After
planning actud fiddwork followed. Table 2.3 shows the types of sampled Ngitili, their sze and
number of sample plots. A total of 158 temporary sample plots were established.

Plot shapeand size

The common gructure in most natura forests with variation in the digribution of age, sze and
species is the reversed Jshegped didribution of number of dems per hectare characterised by
many smdl trees with the number decreasing with increesng tree sizes (Philip, 1983). The
naturd restored Ngitili in Shinyanga region were expected to have such dructure and in order to
measure approximately the same number of trees for each Sze class circular concentric plots
with radius depending on the breast height diameter (Dbh) of the trees were established and
measurements teken as follows (i) within 2 m radius identification of herbs and grasses was

done as well as count of trees (regenerants) less than 1 cm Dbh; (i) within 5 m radius al trees
with Dbh 3 1 cm were recorded;(iii) within 10 m radius. dl trees with Dbh 3 10 cm were
recorded; and (iv) within 15 m radius dl trees with Dbh 3 20 cm were recorded. The
ingtruments used are shown in Annex 3.
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Smila shape and dze of plots was used in the nationd inventory in Tanzenia (Haule and
Munyuku, 1994) and in severd other amdl-scde naturd forest inventories (Nduwamungu, 1996,
Mdimbwi and Mugasha, 2000). Species name and Dbh of al measured trees were recorded in
each plot. Locd tree identifiers were used to identify tree species for later trandation into
botanical names using the botanist who was one of the members of the task force. The number of
gems was determined from the Dbh taly. The totd height of the closest tree ("sample tree") to
the plot centre was aso measured and recorded. Annex 7 shows the field form that was used to
record this data Tree callipers were used to measue tree Dbh while total tree heights were
measured using hypsometers. All cut sumps in a plot were dso measured for sump diameter a
0.3 m from the ground.

Floradataanalysis
Development of tree species list

Before the computation of various stand parameters, a tree species list was prepared. Botanica
names for trees and shrubs lig for dl forests were lised. The lis was arranged dphabeticdly and
each tree given a code number to work with in the subsequent caculations.

Development of height/diameter equation

The surveyed Ngitili forests were earlier classfied in this report into bushlands and regrowth
miombo woodlands. Using the sample trees whose heights were measured, height diameter

equations were developed separately for the two forest types as shown in Table 24. The
equations were used to estimate the heights of trees that were measured for Dbh only.
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Table 2.4: Surveyed Ngitili in Shinyanga Region

District Naitili N¢Village HASHI/Non HASHI  |Area, ha |No. of plots |Ngitili type
ShinyangaUrban (1 Seseko HASHI 3 2 Communal
2 Seseko 3 2 Communal
3 Seseko 3 2 Communal
4 Seseko 1.5 1 Communa
5 Iwedyangula [Non HASHI 2 1 Individud
6 Iwdyangula 2 2 Individud
ShinyangaRurd |7 Usanda HASHI 13 9 Communa
8 Usanda 8.6 6 Individud
9 Chembdi  |[Non HASHI 16 11 Communal
Meatu 10 Mwambegw{HASHI 27 19 Communa
1 Mwambegw. 3 2 Individud
2 Chambada |Non HASHI 3 2 Individud
13 Chambda 3 2 Individud
14 Chambala 4 3 Communal
Maswa 15 Mwashegesh|HA SHI 10 7 Communal
16 Mwashegesh 4 3 Individud
17 Mwashegesh 6 4 Individud
18 Nyashimba (Non HASHI 8 6 Individud
19 Nyashimba 12 3 Individud
Bariadi 20 Mbiti HASHI 17 12 Individud
21 Mbiti 12 3 Individud
2 MwamnemhgNon HASHI 4 3 Individud
23 Mwamnemhé 4 3 Individud
24 Mwamnemhé 7 5 Individud
5 Mwamnemhé 2 1 Individud
Kahama ) Wendde HASHI 7 5 Individud
2l Wendde 2.3 2 Individud
28 Busindi Non HASHI 7 5 Individud
2 Busindi 8 6 Individud
Bukombe ) Businda HASHI 12 3 Individud
3 Businda 4 3 Individud
K Bulega Non HASHI 7 Individud
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Table 2.5 Height diameter equationsfor different types of woodlandsin Ngitili

Vegetation type Equation R? SE Number
Obsarvaions

Bushlands Ht = 1.8248 x (Dbh) >~ 0.65 125 100
Regrowth Miombo Ht = 1.717145 x Dbh” >~ 071 [143 A
Where:

Ht = totd tree height in metres,

Dbh = treediameter a breast height;

R?> = thecoefficient of determination;

SE = thedandard eror of estimete.

Forest stands density, basal area and volume

From the tree measurements the basc stand parameters were caculated, and these were; stand
density in terms of number of stems per ha (N), basal area (G, nt hal) and volume (V, nt ha?).
A single tree volume equation was used to caculate the volume of each tree. The equation was:

Vi = fgih;

Where: Vi =thevolume of thei™ tree (m°);
hi =thetota height of thei™ tree (m);
g = thetreebasd area (m?); ax
f =formfactor (in this case the form factor used was 0.5).

This equation was adopted after existing volume equations for the miombo woodlands (Maimbwi
et. al.,, 1994, Chamshama et al., 2004) were found to overesimae volume per hectare. This was
due to differences between the miombo woodlands in which those equations were congructed
and the woodlands in Shinyanga region.

The volume of haveded trees in a plot were edimaed usng the eguation developed by
Chamshama et al. (2004):

Vi = 0.000047 x (D) 2.56

Where: Vi = the volume of thei™" tree (m9):
D = the sump diameter a 0.3 m from the ground; and
256 = regresson coefficient.

Plant biodiversity

Pant divergty was examined usng Index of dominance (C) and ShamonWiener index of
diversity (H).

Index of dominance (C)

The index of dominance is a measure of the didribution of individuads among the species in a
community. This index is dso cdled Smpson's index of diversty and is equd to the probability
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of picking two organisms a random that are of different species (Krebs, 1989). The greeter the
vadue of dominance index, the lower is the species diverdty in the community and vice versa
Thisindex is cdculated as described by Misra (1989).

C =&(n/Ny

Where Cisthelndex of Dominance;
ni isthe number of individuas of speciesi in the sample;

N is the totd number of individuds (of al spedes) in the sample and A is the
summation sign.

Shannon-Wiener index of diversty (H')

The mogt widdy used index of diversity, which combines species richness and evenness and dso
not affected by sample sze, is the Shannon-Wiener index of diversty. Krebs (1989), explained
Shannon-Wiener index of divergty as a measure of information content of a sample and snce
information content is a measure of uncertainty, the larger the vaue of H', the greater the
uncertainty. The index increases with the number of species in the community but in practice, for
biologicd communities H' does not exceed 5.0 (Krebs, 1989). The index is cdculaed as follows
(Kent and Coker, 1992):

H =8 l(Pi|OgaPi)
1=

Where: H  isthe Shannon index of diversty;
s isthe number of species,
Pi istheproportion of individuds or the dbundance of speciesi in the sample;
log, isthelogarithm to base a (any base of logarithm may be taken).

These diversty indices were cdculated separaidy for each didtrict. The separate andyss will
alow comparison of tree species abundancein the didtricts.

2.2.2.2 Study methodology — fauna section

There are saverd methods that can be used to collect fauna biodiversty data Sample szes and
sampling intensties influence the data andyss and the subsequent results In this sudy, due to
limitations of resources and time, the liged methods were used for the purpose of generating data
that would give results on birds and mammads species lig, reative abundance, richness, diverdty
and smilarity a both regiond and didrict levels. Data was not collected on other fauna — reptiles
and insects among others. The sdection of these methods was influenced by a one-week pilat
dudy conducted in two villages in Shinyanga Urban Didrict. The timing of the pilot Study,
which was conducted in the pesk of the dry season, was not suitable for collecting data on
invertebrates like butterflies, insects, frogs which would otherwise be abundant in the wet
Season.

2.2.2.2.1 Interviews

FHeld based interviews were conducted to collect wildlife biodiversty data by accessng locd
people's indigenous knowledge and skills One or two locd community guides, from the village
or ward, accompanied the task force. Before the exercise started the task force leader briefed the
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guides on the purpose of the survey and its bendfits to the community. Using their locd
knowledge, the guides identified, in ther locd vernacular or Kiswehili, birds and mammas that
were Sghted or inferred by indices.

The socid and economic survey team was asked to collect, on behdf of the fauna biodiversty
team, the following information:

a.  Wild animas and birds than were commonly found in the Ngitili

b. Wild animas and birds that were consdered to have disgppeared and those that hed
emerged after the establishment of Ngitili

c. Wild animdsand birdsthat destroyed crops, or prey on livestock

d. Vduesof wild animas

2.2.2.2.2 Transect survey (Observations)

In each sample Ngitili transects were st a intervas of 100 m gpart. The survey team waked
dong transect following a pre-determined compass bearing and recorded observations and
gghting of birds and mammas Also presence of birds or mammas was recorded through
inferred obsarved indices like dung, foot-prints, cdlaw marks, animd parts nests, egg shels and
feathers.

Sear chin

On each g'][ran@ect, the survey team demarcated a 15m-radius sample plot after every 100 m. In
this plot, the team searched and recorded sghted dung and nests according to species. The team
pad atention on tal trees where smdl and poorly condructed nests like those of African
mourning dove or Namegqua dove, could be essly missed. Ground nests were hard to find but
were searched.

Calls

On each sample plot, the survey team stood quiet for about five minutes, lisened and recorded
bird and mammal cdls.

2.2.2.2.3. Capture

Trapping

Twenty medium Sherman trgps (23 cmx9.5 cmx8 cm) were placed on a transect line & 20m
intervals. A mixture of peanut butter and maize flour were used as bait. All trgps were checked
twice a day a dawn and dusk. Traps in exposed areas were closed during the day to prevent them
fram exposure of high temperatures that would jeopardize the wefare of the animas. Trapped
mammals were identified, recorded, marked and released in the wild.

Mist netting
Points were established a 200 m intervd dong a transect line. Migt netting for birds was done

by putting up nets around different habitat types in the sdected areas. Nets were opened at dawn
closed at dusk and moved the next day to anew habitat type. Nets were checked every after one-

hour interval and birds were released soon after they were identified.
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2.2.2.2.4. Field identification procedures

The survey team dways caried the following fidd guide-books African Mammads (Jonathan
Kingdon) and Birds of Southern Africa and a par of binoculars which aded fidd identification
of birds and mammas The community loca guides provided names in venarcular or Kiswahili.
The survey team showed the guides coloured illugrations or birds or mammas from the guide-
books and were asked to identify the bird or mamma that matched with the loca name.

2.2.2.2.5. Data analysis

The following parameters were established from the data obtained from the different surveys. In
this sudy sampling units were didtricts and the region was the study area. Data was andysed a
both sample and study area levels.

Total species list

Totd gpecies lig was compiled for each of the sample units (didricts) and the species rddive
abundance was ca culated therefrom.

Relative abundance

Thisisthe average number of individuas per sampling unit:

]
E X
iml

H

f =
where: x; = the number of individuds in sampling unit i and n = the number of sampling units
(Anon, 1998)

Species richness
It isthe average number of species per unit sampling unit:
]
P
i-1

J_-'?=_
M

where: yi = the number of species in sampling unit i and n = the number of sampling units.
(Anon, 1998).
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Similarity indices

This is cdculaed for different sample units. Similarity index was used to compare two sample
units with differences in the number of species they possessed, eg. one with x number of species
and the other with y number of species, and with z species occurring in both communities. The
index of amilarity isgiven by:

S=2z/x+y

Where:

S = dmilarity index

Z = Species occurring in both communities

X = Number of peciesin community A

Y = Number of speciesin community B

Using the above relation, smilarities between different sample units were obtained.

Species diver sity

Rdative Family Diversty = Number of speciesin family x X 100

Total number of al species

A  Shanmonwiener index of diversty, H’, (Shannon-wiener, 1949) was dso cdculated for
animds at each stb habitat. The formulafor caculaing the diversity is H = - & pilog g

i=1
S= Number of species
pi= The proportion of the tot number of individuds represented by the i species

In this study species richness was given by the totd number of species occurring in an sample
unit and locd diversty/dpha diversty i.e number of species weghted by ther rdaive
abundances, usudly expressed as the ShannonWiener function, was used, dso, Smpson index
of divesty and this is because species divergty conddes both the species richness and
evenness.

Shannon Index (H) is used to quantify species diversity for comparison. H is given by,
S

H =-S (P)(log:P)

i=1
Where:
H= Shannon index,
S= Number of species,
Log>= Naturd log,
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Pi=Proportion of individuals of the total sample belonging to the " species.

Simpson index of diversty (D) is given by:
S
D = 1-S (F)?
i=1
where:
D = Smpson’sindex of divergty.
P = Proportion of individuds of species| in the community.

2.2.3 Economic data collection and analysis

Data were collected through sructured questionnaire surveys in sample villages, checkligs and
interviews with key dakeholders In addition market surveys, expert evauations, participant
obsarvations, spontaneous exchange and informa discussons were adso used. In rare cases
literature figures were used (Annex 8).

Household and village quedtionnaires were used to edimae the household use of goods and
savices in terms of quantities consumed and sold, prices and sources of collection. They were
ds used to collect information on the time spent to collect and harvest different forest products
to fom the bads for cdculaing the reduction in effort for collecting products from Nagitili.
Checkligs guided interviews with key dakeholders in villages and didricts to get informetion
and to crosscheck household and village informetion on goods and sarvices from Ngitili and
quantities and prices used. Market surveys, expert evduaions and paticipant observation were
used to obtain economic and other data Generdly, the indruments used were talored to address
individua economic aspects dipulaed in the TOR. A totd of 124 households were surveyed in
the dudy area. The didribution of this sample Sze in different didricts was as follows Bariadi:
21; Bukombe 14; Kahama 21; Maswva 16; Meatu: 18; Shinyanga (Rurd): 11; and Shinyanga
(Urban): 23.

In order to cdculae the vaue of the benefits from actud harves and use of benefits from
Ngitili, information on the quantity of goods and sarvices consumed or sold was gathered
covering a soecified period of time (one year, month, week or day). The data collected were
compiled, coded, entered into the computer and andysed using computer packages mainly the
Statistical Package for Socid Sciences (SPSS) and Excd. These were gpplied to compute the
required economic informetion as well as desriptive and inferential datistics used to test the
robustness of the data.

Based on the TOR, the andyds focused on detemination of the vadue of the economic
contribution  of benefits from Ngitili and improvement of people€s livdihoods that Nagitili
provide under the current use and management regimes.  This is cdculated as the Totd
EconomicVdue (TEV) of benefits obtained in the period of one year. Prices of timber products
were obtaned from maket prices. Actud timber harvest levels were edimated from
questionnaire, checklists and edtimates. Prices of Non-timber Forest Products (NTFPs) were
obtained in a variety of ways depending on the type and nature of the product. Current use
estimates of NTFPs were based on the market surveys questionnaire and checkligs. Benefits
from wildlife were mainly bush meet. Current use estimates and prices of bush meat were based
on quesionnaire and checkligs Vaues of waer were cdculated through estimates of direct
domedtic and livesock use by communities who benefit from Ngitili. Biodiversty vaue was

25



ca culated based on the flora and faunaiinventory prices of different products.

Key assumptions and condderations in the cdculations of the economic contribution of Ngjtili
are as follows: (i) a discount rate of 10 percent recommended by the World Bank is chosen. (i)
the exchange rate used throughout is USD 1 = Tsh 1,000. (iii) vaues for benefits and codsts are
annud vaues for actud harvest levels. In the converson to present vadues an infinite time
horizon is adopted except where a terminating annua series with a time horizon, n, is indicated.
(iv) the Present Vdue (PV) of an infinite annua series is caculated usng the capitdization
formula for terminating annua series, as time horizon approaches infinity such that: PV = afr,
where, PV= Present Vaue, a = is the annua value, r = discount rate. (v) PV in this case is smply
the annud vaue divided by the discount raie; and when the discount rate is 10 percent, the PV is
cdculated by multiplying the annua vdue by 10; and (vi) for the terminating annud series, the
converson is done according to the capitaization formula,

PV =a] (1) "-1 }
r(1+n)"

Where, PV is the present vaue, a is the annud vaue, r is the discount rate and n is the time
horizon in years (MNRT, 2003). The vaue of the potentid economic contribution of the
remaining stocks of flora and fauna from Ngitili was not caculated because collected flora and
fauna inventory data do not provide posshility to edimate quantity of various potentid goods
and sarvices that can be derived from these Ngitili stocks.

2.2.4 Social -cultural and institutions data collection and analysis

These components of the study employed quditative data collection techniques with the am of
collecting in-depth and descriptive detall on the key issues rdated to peopl€s livdihoods and
Ngitili retoration. The process documented peopl€s naratives on ther experiences, targets,
chdlenges and actud achievements with regard to Nagitili restoration and the changes in ther
livlihood daus tha they have redised in the process The identification of respondents took
into condderation project relevant and village relevant categorization for purposes of achieving
an gppropriate and representative sample. The main data collection techniques used were: PRA,
semidructured interviews, cases study gpproach and Focused Group Discusson (FGD). The
detalled account of the data collection methodology for this section is shown in Annex 9.
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3. STUDY FINDINGS

3.1 Biodiversity
3.1.1 Flora biodiversity findings

3.1.1.1 Tree species composition

A totd of 152 different tree, shrub and climber species were found in the surveyed Ngitili forests
of Shinyanga region. The checklis showing these species is shown in Annex 10. Although there
are vaiations in species compostion between the didricts two mgor vegetation types were
eadly diginguished. These were bushland (Acacia, Dalbergia, and Combretum bushlands) in
Shinyanga Urban, Meatu, Bariadi and Maswa didricts (eestern side of the region); and regrowth
miombo woodland in Kahama, Shinyanga Rurd and Bukombe didricts (western sde of the
region). These dosarvations are inline with those of Otsyina (1993).

3.1.1.2 Stocking

The average numbers of stems per hectare for each didtrict are shown in Table 3.1. The digtribution
of number of stems per hectare follows the usud expected reversed J-shaped trend (Figure 3.1)
with noticegble high number of trees of bdow 10 cm Dbh. The dominance of young trees is
likdy an indication of the regeneration that occurred during closure of highly degraded Ngitili to
dlow redoration or regenerdtion in Ngitili where controlled grazing was practised. This
digribution is dso influenced by harvesing pressure of larger trees for firewood, charcod, poles
as observed during fidd work.

Miombo species regenerate largely through coppice regrowth and root suckers rather than
through seeds as seeds have low dispersability, there is no long-lived seed store and there is low

aurviva of seedlings early in life (Chidumayo et al., 1996). A smilar Stuation was obsarved in
the Ngitili during fidd work. High regenerdtion may aise from disurbances such as harvesiing

and grazing ard miombo woodlandsbushlands are remakably reslient to these disturbances,
because the trees produce profuse coppice shoots and root suckers (Chidumayo et al., 1996).

Table 3.1 Stand parameters by district for the surveyed Ngitili in Shinyanga Region

Shannon-Wiener indlndex of dominancs
District N G \Y diversity (H") C)
Kahama 6553 5.762 19,604 3.669 0.041
Shinyanga Rurdl 3232 3.842 10077 3510 0.042
Bukombe 2508 5.859 2702 3176 0.075
Bariadi 2958 3.866 9.176 2.841 0.108
Maswa 2602 4555 10292 2544 0.106
Meatu 1964 5.806 14176 2.202 0.164
Shinyanga Urban 4253 3.39% 6.623 1.874 0.292
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Figure 3.1: Forest stocking digtribution for the surveyed Naitili per district in Shinyanga Region.
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On the other hand, heavy browsng and late fires are derimentd to tree regeneration
(Chidumayo et al., 1996). While overgrazing has been observed as a mgor problem in some of
the Ngitili thus negatively affecting regeneration, forest fires are not very common.

The ten most regenerating tree species are shown in Table 3.2 while Appendix 11 shows a list of
al regenerdting tree species and number of regenerants per hectare. The tota regeneration is
1294 sph from 74 species. Chamshama et al., (2004) found regeneration ranging from 10337 to
16919 sph in miombo forests of Morogoro.

It is noteworthy that the two most regenerating species Dichrostachys cinerea and Omorcapum
trichocarpum are indicators of degraded areas, an indication of the extent of degradation of the
Ngitili, which could explan the low regeneration found. The Sudy has not shown ay
relationship between species dominance in terms of volume production per hectare and extent of
regenerdtion. This could be due to grazing pressure on pdaable species, as wel as limited
adaptability to degradetion by some of the species. Reduction of grazing pressure and restriction
of use of the Ngitili are among management practices to promote regeneration.

Table 3.2. Ten most regener ating trees species in Ngitili in Shinyanga region

Species SPH
Dichrostachys cinerea 233
Omorcapum trichcarpum 101
Commiphora africana 71
Maerua parvifolia 71
Margartaria discoidea 51
Acacia drepanal obium 46
Catunaregum spinosa 36
Combretum mole 30
Mayternus senegalensis 30
Combretum zeyheri 30

3.1.1.3 Basal area and wood volume

The average volume and basd area for each surveyed didrict ae given in Table 3.1. The
digribution of both basd aea and volume in these Ngitili forests is shown in Fgure 3.2. The
genad patern is not expected for naturd forests of mixed age and species. The digtribution
shows that smal trees of 1 to 20 cm Dbh contribute to more volume and basd area per hectare.
This is explained by presence of many trees of his Sze compared to very few large trees due to
the fact that most of them are coppices and suckers arising after exploitation.

The volume and basd area production found in the Ngitili in Shinyanga (6.623 — 27.022 nt ha)
is much lower than found in other miombo forests and bushlands in Tanzania ranging from 39 —
76 m® ha' for miombo and 17 — 25 m® ha* for bushland respectively (Maimbwi et al., 1994;
Chamshama et al., 2004). This is manly due to exploitaion of trees for firewood, poles and
charcod, activities that were evident at the time of data collection leaving behind small trees.

29



Kahama district Shinyanga rural district

10 1 5
oG oG
8 4 4 4
> [5RY] > Bv
= 6 1 < 39
g g
E’- 4 4 g 24
o [
2 14
0 0 =
1-10  101-20 20.1-30 301-40 70.1-80 101-20 201-30 301-40 70.1-80
Dbh Classes (cm) Dbh Classes (cm)
Bukombe district Bariadi district
12 - .
oG 5 OoG
107 4 mv
> =Y
O 8+ 3
& c 34
S 64 g
g <3
< 4 o 29
L T
2'_EI A .| g |
0. o M
101-20 20.1-30 30.1-40 40.1-50 101-20 20.1-30 30.1-40 40.1-50
Dbh Classes (cm) Dbh Classes (cm)
Maswa district Meatu district
7 1 8
6 oG oG
> 51 av %6 mv
c o
o 41 [
3 24
g 31 g
L 24 [T 2
o] -
0 - = 0 r —
101-20 20.1-30 30.1-40 40.1-50 101 20 20.1-30 30.1-40 40.1-50
Dbh Classes (cm) Dbh Classes (cm)

Shinyanga urban district

oG
=Y

Frequency
o N W M~ 01 O

ol

1-10 101-20 20.1-30 30.1-40 40.1-50

Figure3.2 Volume and basd aea per hectare didribution for the surveyed Ngitili forests of
Shinyanga region.

However some trees are left un-harvested in some didricts that have reatively little pressure for
those products such as Bukombe and Kahama didricts. In other gtudions the Ngitili were
edtablished afew years ago, and are thus still composed of smal trees.
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3.1.1.4 Dominance

Figure 3.3 shows the dominant tree species in terms of volume per ha in the surveyed Ngitili in
eech didrict. With exception of regrowth miombo woodlands of Shinyanga rurd, and Bukombe
digricts, the Ngitili in the rest of didtricts are dominated by acacia species. The spedfic dominant
species ae; Acacia tortilis, A. tanganyikensis, A. senegal, A. mellifera, A. kirkii, A. seyal var.
fistula, A. drepanolobium, A. sieberiana, ad A. polyacantha. Other non-Acacia species are
Commiphora africana, Dalbergia melanoxylon, Combretum zeyheri, Cordia sinensis,
Pterocar pus angolensis, Diplorhynchus condylocarpon and Albizia harveyi. These Acaciasare
pioneer species i.e. gecies that are fird to colonize degraded areas. Their dominance suggests
that the woodlands are recovering.

However, it has been observed that the Acacia species such as Acacia polyacantha, A. nilotica
and A. tortilis area important browse species known in the region (Mlenge, 2002). It may be
possble therefore that the locd people managing the Ngitili are doing some management
practices to promote regeneration of these species. This may be the case dnce the primary
objective of Ngitili management is the provison of fodder during dry seasons.

3.1.1.5 Plant Diversity
Index of Dominance (C)

In this sudy the C vdues for each didrict are given in Table 3.1. There is rdative high diveraty
of tree species especidly for Kahama (0.041), Shinyanga Rurd (0.042) and Bukombe didricts
(0.075) compared to other didricts. At Mkindo forest reserve in Morogoro rurd ddtrict, the C
vadue was 0.085 for the miombo woodland (Mdimbwi and Mugasha, 2001). The C vdues of
0.092 and 0.065 were observed in public lands and reserved forest respectivdy for the miombo
woodland a Kitulangdo near Morogoro (Zahabu, 2001). The C vdues for Ngitili forests of
Kahama, Shinyanga Rurd and Bukombe didricts therefore indicate high species richness
compared to other forests of Smilar vegetation types in Morogoro.

Shannon-Wiener Index of Diversity (H")

The Shannon-Wiener Index of Diversty (H') vaues cdculaied usng naurd logarithms for each
digrict are shown in Table 3.1. This vaue dso shows tha tree species diversty in Ngitili forests
of eyecidly Kahama (3.669), Shinyanga Rurd (351) and Bukombe didricts (3.176) is high
compared to others. The H' vaues observed & Mkindo in Morogoro was 3.162 and n ancther
Sudy, H' vaues were observed to be 2.90 and 3.13 in public land and reserved forest for miombo
woodland a Kitulangdo aea (Zahabu, 2001). This further suggests that the Ngitili forests of
Kahama, Shinyanga Rura and Bukombe didricts have high species richness compared to other
Sudied forestsin Morogoro.
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3.1.1.6 Ground cover of the studied Ngitili in Shinyanga Region

Table 3.3 shows average percentage ground cover for the surveyed Ngitili in Shinyanga region.
Different species of grasses and herbs found in each of the surveyed didrict and their dominance
ae gven Table 34. Genadly, the average percentage ground cover figures are smdl as
expected for woodlands. This may be attributed by the fact that the survey was carried out a the
pesk of dry seeson and heavy grazing hed dreedy occurred. During dry season most woodland
trees shed off ther leaves and grasses and herbs get dried and the forest floor become open. In
the wet season the forest floor becomes fully occupied by grasses and herbs. On the other hand,
the observed ground floor Stuation could be ascribed to grazing pressure since Ngitili are
primarily used as grazing fidds.

Table 3.3: Average percentage ground cover for the surveyed Ngitili in Shinyangaregion.

District Kahama | Shiny. Ruri Bukombe | Bariadi Maswa | Meatu Shiny. Urly
Average | 38 16 14 25 0 7 15
Percentage

ground cov:

Table 34 shows a higher occurrence of Aristida, Eragrostis and Cynodon grasses. The
dominance of these grasses in Ngitili has dso been shown in other sudies in Shinyanga (Pgat,
1996; Rubanza, 1998). Aristida, Eragrostis and Chloris are conddered to be indicators of
overgrazed aeas when they predominate (Pgot, 1996). Mot of the herb species with high
occurrence in Ngitili have dso been documented in other dudies in Shinyanga (Pgot, 1996;
Rubanza, 1998).

Table 3.4. Occurrence of grasses and herbsin Ngitili in Shinyangaregion

Grass species Frequency | Herb species (contd) Frequency
Arigtida ) Sda 4
Eragrogtis 42 Ocimum suave 3
Cynodon K7 Hygrophylla 3
SHaria 0 Indigofera 2
Themeda 21 Barleria 2
Chloris 2 Aloe 2
Hyparrhenia 13 Sphaeranthus 2
Digitaria 12 Anisotes dumosus 2
Cymbopogon 6 Tephrosa 1
Soorobolus 6 Foermacoce 1
Panicum 4 Gierbera 1
Penisstum 4 Abutilon 1
Ryncheritrum 1 Sansavieria 1
Cisus 1
Herb species Cyperus 1
Leucas dricta 14 Triumfetta 1
Monechma debile 1 Hibiscus 1
Achyranthes aspera 9 Ipomoea kituiensis 1
Waltheria indica 7 Trichodesma zeylanicum 1
Leonatis nepetifolia 5 Sesamum angustifolium 1




3.1.1.7 Comparison between different types of studied Ngitili in Shinyangaregion

The Sukuma are agro pastord keeping cattle and a the same time grow food crops and cotton.
Ngitili is a cudomay land-use sysem being an endosure for management of naturd
regenerdion to enhance biodiversty and livdihood security in rurd communities This land use
developed due to acute animd feed shortages along way back since the chiefdom era

According to Mlenge (2002), individud/family and commund Ngitili evolved. All land that is
not under cultivetion and is suitable for dry season grazing forms the commund Nagitili that is
accessble to everybody. Family Ngitili on the other hand is made of arable land that isin falow.

This sudy reveded that individud Ngitili ae wel defined and of better qudity in terms of wood
gdocking and biodiversty compared to communa Ngitili (Table 3.5). Studies comparing wood
docking and biodiversty in individud and communad Ngitili ae lacking. Documented
superiority of individua compared to commund Ngitili has only been shown for fodder dry
maiter yield (Pgjot, 1996; Rubanza, 1998).

This sudy showed dso that individud Ngitili are in most cases permanent based on the
cusomary land tenure arrangements where land is inherited in accordance with lineage. Within a
clan there are strong tenure and security of rights that are recognized at village government leve.
The fact that individuad Ngitili are in most cases permanent is contrary to previous definition thet
they occur on fdlow land. In didricts such as Kahama, Bukombe and Bariadi commund Ngitili
ae not a common feature. However, in Shinyanga rurd didrict the Stuation is different as
commund Ngitili are common. Strong ties to traditionad norms on management of Ngitili among
the communities in Shinyanga rurd ddtrict may explain this compared to other didricts

Table 3.5. Stocking of different typesof studied Ngitili in Shinyanga Region

COMMUNAL INDIVIDUAL

District N 6 v H |C N |6 v w c
Kahama 6553 [5.762 [19604 3.669 0.041
Shinyanga Rurd 3057 [4.69 |12652 |3440 0046|3148 |0.987 |1.497 1977 0.221
Bukombe 2508 [5.859 [27.022 3176 0.075
Bariai 2958 [3.866 [9.176  2.841 0.108
Maswa 1314 [6156 [15768 |1785 |0245  |3032 [4.022 [8.466 2378 0.125
Meatu 1824 [6496 [16007 |1783 0253  |2480 [3.274 [7.463 1583 0.302
Shinyanga Urben 4782 [po42 |5.051 [1371 |oa45  |3020 [445 (10291 1.404 0.341

3.1.1.8 Comparison between the Ngitili in HASHI and non-HASHI areas of Shinyanga
Region

Table 36 shows tree dtocking and biodiversty in both HASHI and Non-HASHI managed
villages. A pared t-test was done to test if there were significant differences between the two in
terms of docking and biodiversty. The docking in terms of volume per hectare reveded no
sgnificant difference between HASHI and NonHASHI villages (tabulated toos, ¢ Was 1.96 >
cdculaed t of 0.75). Smilaly, biodiversty in teems of H' axd C reveded no dgnificant
difference between the two.

HASHI was edablished in 1986 with the objective to determine those arees most in need of
regoretion, go to villages and work with them to sat asde degraded land for restoration (Kade et
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al., 2003). With this background information in mind, the observed smilarity between the Nagitili
in HASHI and Non-HASHI villages is a great achievement since HASHI dedt with the most
affected villages and now are of smilar forest conditions. It is adso likdy that there was spillover
effect on Ngitili establishment and management from HASHI to Non HASHI villages. This can
explan why there is no red difference between HASHI and Non-HASHI areas. Mlenge (2002)
dso supports this by saying “HASHI support had a pogtive impact on the environment in
Shinyangaregion. There is noticesbly more vegetation than in 1986 when the project Sarted”

Table 3.6 Stocking comparison between HASHI and Non-HASHI Nagitili

HASHI NON-HASHI

District N G \Y H' C N G \Y H' C
Kahama 5281 (5897 [21.769 [2.877 |0.089 |7444 (5668 |[18.083 [3444 |0.045
Shinyanga Rurdl 3589 |5403 [14.859 [3248 [0.058 |2745 (1714 |3557 (2789 |0.089
Bukombe 2744 |4735 (18016 [2787 [0.108 1989 (8331 [46.835 [2.998 |0.072
Bariadi 2816 [3238 (715 [2280 (022 |3194 (4912 |12553 [2.834 |0.079
Maswa 1725 |5009 [12.312 [2.372 |0.115 |3480 (4011 (8271 1853 |0.081
Meatu 1626 6549 [16321 [1.483 |0.304 |2979 (3575 |[7.74 1907 |0.198
ShinyangaUrban  |4782 [2942 [5.051 [1.371 |0.445 |3020 |445 [10.291 [1.494 [0.341

3.1.1.9 Harvested tree speciesin the surveyed Ngitili of Shinyanga Region

Table 3.7 shows harvested tree species for each of the surveyed didricts of Shinyanga region. It
can be obsarved that there is no condstence of the species harvested in the different foreds.
However, from the andyzed data, it is clearly seen that only trees of < 20 cm Dbh are harvested
in Shinyanga Urban, Shinyanga Rurd, Maswva and Meatu didricts In Kahama, Bukombe and
Bariadi didricts trees of up to 50 cm Dbh are harvested. These observations correspond wel to
the availability of treesin these forests and explain the forests structures observed in Figure 3.2.

Table 3.7. Harvested tree speciesin the surveyedNgitili of Shinyanga region

BUKOMBE DISTRICT MASWA DISTRICT BARIADI DISTRICT
Brachystergia boehmii Acadiatortilis lAcacia polyacantha
Pterocarpus angolenss Terminalia suhlmanii lAcacia nilatica subsp. Indica
Julbernardia globiflora Acacia polyacantha Commiphora caerulea
Brachystegia spiciformis Acaciaseyal var. figula Ormocapum trichocarpum
Vitex doniana Ziziphus mucronata Dalbergia melanoxylon
Burkea africana Acaciamdlifera IAlbizia harveyi

Kigdia africana Diospyros fischeri Diospyros fischeri
Hymenocardiaacida Balanites aegiptiaca Lannea humilis

Albizia versicolor Acacia drepanolobium lAcacia drepanolobium
Combretum adenogonium Catunaregam spinosa

Combretum molle Commiphora africana SHINYANGA RURAL DISRICT
Annona senegalensis Cordia sirenss Brachystegia spiciformis
Psaudolachnostylis maprounefolia Grewia Smiles Cassipoureamoallis
Multidentia crassa Commiphora caerulea Ochna holtii

Hexal obus monopetalus var obovatus Lannea humilis Combretum molle

Xylopia antunesii Zanha africana
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Terminalia sericea MEATU DISTRICT Margaritaria discoidea
Albizia harveyi Acaciamdlifera Diplorhynchus condylocarpon
Parinari curatdlifolia Acaciatortilis IAlbizia tanganyikensis
Vitex mombassae Commiphora africana
Acacia Senegdl
KAHAMA DISTRICT Cordia sinends
Combretum zeyheri
Pterocarpus angolens's SHINYANGA URBANDISTRICT
Terminalia sericea Acaciaseberiana
Crossopteryx febrigua Ormocapumtrichocarpum
Combretum psdioides

3.1.1.10 Scale and extent of Ngitili within the studied area of Shinyanga Region

Idedlly edimetion of areas for the Ngitili occurring in each village of Shinyanga region weas
supposed to be done by means of ether satdlite imagery or aerid photo interpretation. Since the
time dlocated for this exercise was not enough to cary out that exercise literature search of
exiging information on extent and sizes of Ngitili was done.

The most popular approximation of Ngitili Szes was that by HASHI (2001). Table 3.8 shows the
recorded Ngitili in Shinyanga region between 1991 — 2002 (Kade et al., 2003). This data is from
172 surveyed villages out of the total 833 villagesin the region.

Table 3.8 Known extent of Ngitili in Shinyanga region

District Communal* Individual Total
Bariai 13,696 6,191 19,887
Kahama 7468 2941 10,409
Maswa 2632 4,336 6,968
Meatu 4535 9,620 14,155
Shy (R) 15,953 7,806 23,759
Shy (U) 1979 245 2,224
Bukombe 330 390 720
Total 46,593 34,206 78,122

Source: Kade et al., (2003)

*Communal Ngitili are composed of: Dagashida, Prisons, Religious institutions, Fork Development College, Traditional Healers
Associaion, Schools, Villages and Groups.

3.1.2 Fauna biodiversity findings

3.1.2.1 Wildlife (Birdsand Mammals)

3.1.2.1.1. Birds

A totd of 145 bird species were recorded from the region and the checkligt is shown in Appendix
12. Figure 34 shows the 27 most common bird species in the region. Figures 35 and 36  show

the two didricts (Maswa and Mestu) that have higher bird species than the rest of the didricts.
Appendices 12a — 12e are bird ligs for the five didricts of the region. Many bird species have
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emeged dter the introduction of the Ngitili as demondrated in gppendices 12f — 12). Birds,
mostly seed and insect edters eedly recolonise habitats that were destroyed. Tanzanids rich
biodiversty is inextricably linked to the diverse and varied landscape, cdimae and dtitude
habitats which, influences digtribution of resdent and migratory birds. Some birds are redricted
to paticular biomes and habitats. Such hebitats shelter species with redricted ranges less than
50,000 kn’. There are 41 bird species with restricted ranges in Tanzania and seven of these
gecies ae found in the Shinyanga region and its immediate environs. Bird species with
resricted range in Shinyanga and its environs are Grey-breasted Spur fowl, Fischers Love Bird,
Usambiro Barbet, Grey-chrested Helmet-Shrike, Rufous tailed Weaver and Steeky seed eater.

Birds dominate the land scape everywhere in Tanzania but rgpidly changing of the environment,
through dteration of habitatls some areas become redricted Stes for certain bird species. These
aress are cdled Important Bird Areas (IBAS). Tanzania has 77 IBAs, and Shinyanga has 7 IBAs
namey. Lake Eyad, Lake Kitangiri, Muyowos-Kigozi Game Resarve, Ngorongoro
Conservation Area, Serengeti Nationd Park, and Wembere Flood Plain.

IBAs are important for shdtering populaion of birds tha are endemic, threatened, restricted, or
for large number congregation during certain periods Tanzania has 31 threatened species and
Shinyanga environment has two species namdy, Watled Crane in the Muyowos- Madagaras
wetland and Black-Headed Apdisin Wembere Flood Plains.

3.1.2.1.2 Bird conservation

The Fischera Love Birds have a very redricted range maly in Meatu and Shinyanga digtricts.
That redricted range threatens the long-term survivl of the species for three main reasons (i)
Live Bird trade — it is highly going out for livebird export. Efforts are in place to reduce hunting
quotafor thisbird but an ided Stuation would probably be to introduce export monitoring

(i) Habitat dedruction. The hebitat of birds is progressvely being destroyed mainly by dearing
to open up farms and settlements; and (iii) Pest bird. The Fischers Love Bird is a notorius pest to
farms. It feeds on millet, rice and maize seeds. Farmers clear the birds habitat in a bid to control
its dedruction on their crops. They dso dedroy ther nests just before haiching. Occasondly the
birds suffer from chemicd sprays when the same habitat is occupied by qudea queea The two
threstened wetland bird species, the Welled Crane and Black-headed Apalis remain threstened.
The Muyowos-Madagaras wetland, the habitat for the Wattled Crane has been declared as
Ramsar Site that gives an improved daus of the Crane. The Wembere flood Plains have not
ataned any dgnificant consarvation daus, thus the Apdis remains sarioudy threatened.
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3.1.2.1.3 Mammals

Shinyanga region has a far representation of shrubland and woodland mammas which are
mogtly found in the protected aress. Figure 3.7 shows the most sighted mammas. Table 3.9
shows mammals tha are conddered to have disgppeared and are not likey to emerge under
current conditions. Annexes 13a — 13e show mammads that emerged after introduction of Ngitili
in the digtricts of Megtu, Bariadi and Kahama Where there are high human densties or massve
habitat destruction it is the smdl- bodied mammas that dissppear last and emerge soon after
habitat recovery. The Ngitilis of Shinyanga manly have smdl-bodied mammas or smdl to
medium szed mammas. The presence and didribution of mammds is influenced by habitat and
home range. Lager mammds like dephant, buffdo, zebra etc. reguire larger home ranges and
that's why they have dissppeared in dl didricts except in protected areas. Ngitilis ae generdly
gndl in dze They will only accommodate smal and medium szed mammas They have
limited potentid both for hunting or game viewing tourism. Such an opportunity can only be
created when severd and ecologicdly conserved Ngitilis will be linked together to form a large
ecologicd unit.

Table3.9: Mammalsthat are considered to have disappeared in Shinyanga Region
(except in National Parks and Game Reser ves)

Kiswahili Common name | Speciesname Family

1 | Nyati, mbogo | Buffdos Syncerus caffar Bovidae

2 | Tembo, Ndovy Elephants Loxodonta africana | Elephantidae
3 | Pundamilia | Common zebras Equus quagga Equidae

4. | Smba Lions Panthera leo Felidae

5 | Faru Black rhino Diceros bicorn Rhinocer otidag
6. | Nyumbu Wildebeest Connochaetes tauriny Bovidae

7. | Twiga Masai giraffe Giraffa camelopardal| Giraffidae

8 | Chui Leopard Panthera pardus Felidae

9 | Bawda pongo| Bushbuck Tragelaphus scriptus | Bovidae

10| Korongo Roan antdope Hippotragus equines | Bovidae

11| Twiga njong| Gerenuk Litocranius walleri Bovidae

12| Tandda Grester kudu Tragelaphus strepsice| Bovidae

13| Tandda ndogo| Lesser kudu Tragelaphusimberbis| Bovidae

3.1.2.1.4 Wildlife benefits

There are direct and indirect wildlife vaues that are enjoyed by people in Shinyanga region. It is
a policy decison by the Tanzania Wildlife Department that dl the digricts that share boundaries
with wildlife protected areas enjoy economic benefits from tourism. Kahama, Bukombe, Mestu
and Baiadi get proportions of 25% of revenue accrued from tourig hunting. This revenue
actudly gets to the rurd people indirectly through their Didrict Governments Meatu and Bariadi
further enjoy financid or materid support from Ngorongoro Consarvation Area Authority and
Serengeti Nationd Park for some development services such as condruction of schools, hedth
centres and roads. It is only Maswa, Shinyanga Rurd and Shinyanga Urban didricts that do not
enjoy thee wildlife benefits They do, however, have limited bendfits from resdent hunting of
smdl and medium szed mammas.



3.1.2.1.5 Widlife conser vation issues

There ae no daborate drategies to consarve the wildlife that is emerging in the Ngitilis.
Traditiondly the people of Shinyanga region have an dfinity for wildlife meet, s0 the emerging
wildlife is frequently hunted. NAFRAC dchould devdop the Ngitili Wildlife Consarvetion
Strategy (NWCS) that will conduct consevartion awareness activities and encourage community
and individud Ngitili owners to monitor wildife satus and reward communities that show
veifigble improved wildlife consarvation.  Nagitili is a farly sound conservaion draegy but is
focused on forests than wildlife. The proposed srategy could be focused on raisng awareness to
protect wildlife emerging in Ngitili.

3.1.2.1.6 Indicative parameters

Biodiverdty paameters like indices abundance, richness and gmilaity give a quick
interpretation of ecologicd and variables that influence the daius of the bodiversty. In the
present sudy the Shannon Index was used to determine how diverse were the sample units
(digricts). Results showed that Maswa was more diverse than al didricts in terms of bird species
and Meaiu had higher mammd diversty than the rest of the digricts (Table 3.9). The same
pattern obtains for Maswa in terms of species bird richness and Kahama leads for mammals
richness (Table 3.10). There are higher chances of encountering birds in Maswa and Kahama
than in the rest of didricts and Meatu offers higher chances encountering mammas in the rest of
the didricts in the region (Table 3.11). Maswa and Kahama are closdly amilar in terms of bird
gpecies and Meatu and Bukombe are least smilar in terms of bird species and their associated
habitats (Table 3.12)

Table 3.10: Indices of biodiversity by district in Shinyanga Region.

District Shannon-bir{ Simpson-bir¢ Shannon- Simpson-
mammals mammals

Maswa 344731 0.956 0.6365 0444

Kahama 3.17238 0935 1.16828 0.64

Bariadi 3.34338 0955

Mesatu 261469 0.89 2.10695 0.86

Bukombe 214211 0819

Shinyangaregion | 4.284 0978 2606 0.9

When using Shannon: - The higher the indices the more diverse the area is (Maswa in terms of
birds 344731 is more diverse than the res of other areas, Bukombe is the least 2.14211. For
Mammas Mestu is leading with 2.10695).

Table 3.11: Speciesrichness by district in Shinyanga Region

District Birds Mammals Reptiles
Maswa 10.6 04

Kahama 9.8 08 0.02
Bariadi 8.2 0.02

Mesatu 4.2 2.2 0.02
Bukombe 34 0.02
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The higher the vaue the more rich the area is (Maswa in terms of Birds 10.6 is richer than the
rest of other areas Bukombe is the least with 3.4. For Mammas Kahama is leading with 0.8. The
higher the vdue the higher the chance to encounter the animas. The higher the amilarity index
the more amilar the areas are. Thus Maswa and Kahama didricts look more smilar (0.196) and
Mesatu and Bukombe didtricts are the least Smilar in terms of bird species diversity (0.053).

Table 3.12: Relative fauna abundance by district in Shinyanga Region.

District Birds Mammals Reptiles
Maswa 134 0.6

Kahama 72.2 2 0.2
Bariadi vivi 0.2

Mesatu u 6 0.2
Bukombe 284 0.2

Table3.13: Similarity index by districtsin Shinyanga Region.

District Birds
M aswa-Kahama 019
Maswa-Bariadi 0.064
Maswa-Meatu 0.027
M aswa-Bukombe 0114
KahamaBaiadi 0133
Kahama-Meatu 0114
Kahama-Bukombe 0.091
Bariadi-Meatu 0.097
Bariadi-Bukombe 0172
Meatu-Bukombe 0.063
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3.2.Economics findings

3.2.1 Overall economic contribution of Ngitili to livelihoods

3.2.1.1 Values of forest goods and services from Ngitili

The current vaues (expressed as annud vadues of actud harvest) of economic contribution of
goods and savices from Ngitili to household economies in Shinyanga Region for both
households in HASHI aeas of concentration and households outsde HASHI aess of
concentration are presented in Table 3.14a and the present vaues of the same benefits are
presented in Table 3.14b. The vdues of these economic benefits are higher for Kahama and
Bukombe Didricts reldive to the other didricts in Shinyanga Region. The cause of this is the
dock of trees that is rddively higher in these didricts due to better dimate. The inventory
results for the flora study confirm that these didricts are better stocked with trees than other
digricts. The vaues for Bariadi didrict are dso high due to the higher level of Ngitili avareness.

Thee vaues of bendfits from Ngitili used to improve people€s livdihoods have a multiplier
effect generated through improvement of security for socid sarvices and improvement of
udanable land use management resulting from increased capacity of households to purchase
fam inputs In Tanzania, agriculture presently provides dightly over one hdf (51%) of totd
household income. Despite this apparent importance of agriculture especidly in rurd aress, some
40 percent of rurd household income is derived from sources outsde household's own fam
production (Household Budget Survey, 2002).

The cdculaed vadues of benefits from Ngitili to household and village economies shows that
Ngitili is potentidly a dgnificant income source to supplement income from agriculture to
diversfy peopleés livdihoods and drategies in Shinyanga region. The Household Budget Survey
(2002) gdates that poverty is gill a looming chalenge especidly in the rurd aress of the country.
The comparison of income poverty levels by region, identify Shinyanga region as one of the four
regions in the country that are condgtently identified as poorer than average. The other regions
ae Lindi, Mara, and Singida From Table 3.14a, the totd monthly vaue of benefits from Ngitili
per person in Shinyanga Region is edimated a TSh. 14,046 (USD 14.0). This is higher than the
nationa average consumption per person of Tsh. 8500 (USD 8.5) per month in the rurd aress of
Tanzania (Household Budget Survey, 2002). Consumption here refers to overdl consumption of
the household teking into account crops, livestock, naturd resources and business among others.
Table 315 presnts vaues of economic contribution of goods and services from  Ngitili
disaggregated between households in HASHI aeas of concentration and households outside
HASHI areas of concentration.

In five out of seven didtricts of Shinyanga region (71%), values were higher in the HASHI areas
of concentration than in aeas outdde HASHI concentration except in Bariadi Didrict and
Shinyanga Rurd digricts The high level of Ngitili awareness and the HASHI spport have
causd this dtuation. Therefore to a large extent the impact of the HASHI project in Shinyanga
region has been pogtive Interviews results in Bariadi Didrict showed that high Ngitili
awareness in that didrict was a consequence not only of HASHI, but dso of deiberate and
focussed politicd campaigns mounted during the late 1980s some years after HASHI had been
launched in 1986. Teble 3.16 presants the vaue of the economic contribution of goods and
sarvices from individud and communa Ngitili.  Interview results showed that households have a
higher propendty to consume goods and services from their own individud than communa
Ngitili partly because individud Ngitili are subject to less regulaion rdative to communa ones.
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Furthermore, commund Ngitili are sometimes closed down in order to ether enhance naurd
regenerdtion or as a way to defer benefits to meet future household or village contingencies.
Totd Ngitili coverage in Shinyanga region is 78122 hectares of which 46593 hectares are
commund Ngitili and 34,206 hectares are individud Ngitili (Kade, et al, 2003). This Ngitili
coverage was in onlyl72 villages The tota Ngitili coverage in 833 villages of Shinyanga region
is 377,756 hectares. Degpite the reldively larger area coverage by commund Ngitili, reaively
higher values of bendfits are accrued from individua than communa Nagitili.



Table 3.14a: Valuesof economic contribution of goodsand servicesfrom Ngitili to household economiesin Shinyanga Region. (Current vdue
means annual value of actual harvest levels. When thisis compounded or discounted at a discount rate it givesthe present value).

IAverage annual household value Average monthly value
Digtrict from Ngjitili Totd annual household velue person (from Ngitili) Total monthly value per person

Current value Present value Current vaue Present value Current values Current vaues

Present values Present values

Tsh. Usb Tsh. UsD Tsh Usb Tsh UsD Tsh USD [Tsh USD ([Tsh UsD Tsh Usbh
Shinyanga (U) |163,752 |163.752 |1637520 [1637.52 (727,424 [727.424 (7274240 (7274.24 (22743 2.3 (22743 [22.743 10,103 10.10 (101031 (101031
Shinyanga (R) |152,577 |152.577 |1525770 |1525.77 [399,665 [399.665 [3996650 (3996.65 [1,589.3 (1.6 (15893 |15.893 4,163 416 {41632 141632
Meatu 493,191 493.191 4931910 [4931.91 (1,202,142|1202.142 |12021420 (12021.42 |3,736.3 (3.7 [37363 |37.363 9,107 9.11 (91071  [91.071
Bariadi 900,522 [900.522 (9005220 (9005.22 |4,768,204/4768.204 (47682040 47682.04 [7,504.4 (7.5 [75044 [75.044 39,735 39.74 (397350 [397.35
Maswa 502,337 [502.337 [5023370 [5023.37 [965,818 [965.818 (9658180 [9658.18 [5,980.2 (6.0 [59802 [59.802 11,4977 11.50 |114978 (114.978
Kahama 719,956 [719.956 (7199560 (7199.56 |1,399,826|1399.826 (13998260/13998.26 [5,454.2 [5.5 [54542 [54.542 10,604 10.60 |106047 [106.047
Bukombe 1,190,768[1190.768 (11907680 |11907.68 [1,574,115(1574.115 |15741150 [15741.15 [9,923.1 [9.9 (99231 (99.231 13,117 1312 |131176 (131176




Table 3.14b: Present values (PV) of the economic contribution from Ngitili to household
economies in Shinyanga Region

Didtrict Current totd average Present vaue ( = Current vaue/0. 1)

annua  household vaue from

Nagitili (household + commund)

(Tsh) (USD) Tsh usb
Shinyanga (U) 206,356 206.356 2063560 206356
Shinyanga (R) 206832 206.832 2,068,320 206832
Mesatu 493761 493.761 4,937,610 493761
Bariadi 900,600 900.6 9,006,000 9,006
Maswa 50294 502.9% 5,029,940 502094
Kahama 7199%6 719.956 7,199,560 7,19956
Bukombe 1,190,768 1,190.768 11,907,630 11,907.68

Table3.15: Annual values of benefits from Ngitili per household disaggregated between
householdsin HASHI concentration ar eas and households outside HASH| concentration

aress.
/Areas outsde HASHI concentration areas

District HASHI concentration areas

Current value Present vaue Current vaue Present vaue

Tsh. USD Tsh. usD Tsh USD Tsh USD
Shinyanga(U) |129625.1 |129.6251 |1296251  1296.251 |40937.49 40.93749 409,375  1409.3749
Shinyanga(R) 66154.62 [66.15462 |661546.2 661.5462 |87184.62 87.18462 871,846  |871.8462
Meatu 203206.6 |203.2066 2032066 2032.066 (165269 165.269 (1,652,690 [1652.69
Bariadi 375212.6 |[375.2126 (3752126  3752.126 |576455.4 576.4554 5,764,554 [5764.554
Maswa 286524.8 [286.5248 |2865248  2865.248 [223260.6 223.2606 [2,232,606 [2232.606
Kahama 310432 310432 3104320 3104.32  [276906.2 276.9062 [2,769,062 |2769.062
Bukombe 1058429 |1058.429 |10584290 10584.29 |132303.6 132.3036 (1,323,036 |1323.036

Table 3.17 presnts the vaue of the economic contribution to households of different products

from Ngitili

in Shinyanga Region. The Present Vadues of this economic contribution to

households of different products from Ngitili a 10 percent discount rate is presented in Annexes
14a — 14g. There are many products obtained from Ngitili that incude timber and non-timber
products. Across Shinyanga region the vaues of benefits from Ngitili assessed for individud
products vary across didricts.  Products used for congdruction of houses, charcod and wild foods
and have higher vaue rdative to other products from Ngitili in Kahama and Bukombe didricts
due to abundance of wood relative to other digricts Similarly wood works have higher vaue in
these didricts than in others The vaues of other products are influenced by factors of locdity

but

they

seem

to

be

comparable

aCcross

the region.




Table3.16: Comparison of values of benefitsfrom Ngitili between individual and communal Nagitili in the sampled villages, Shinyanga Region.

Communal value per Village

Household Ngitili values per district

District Household value per Village Communal Ngitili values per district

Current value Present value Current value Present value Current values (000) Current values (000)

Present values (000) Present values (000)

Tsh. USD Tsh. USD Tsh USD Tsh USD Tsh USD Tsh USD Tsh USD Tsh USD
Shinyanga 140,827 (1408267200  [1,408,267.20  [36,639,246 36639.246  [366392460 [366392.46  [3098187.84 3098.18784
()] 140826720 30981878.4 30981.8784 806063.412 806.063412  [8060634.18060.634
Shinyanga (58283650  [68,284 (582836500 582,836.50 20,726,364 [20726.364 [207263640 [207263.64 |12181282.85 [12181.28285 (1218128285  [121812.8285  }4331810.076  |4331.81008 [43318101 [43318.10
R
Meatu 197276400 197,276 (1972764000 1,972,764.00 228,035 228.035 2280350 2280.35 14203900.8 14203.9008 142039008 142039.008 16418.52 16.41852 164185.2 [164.1852
Bariadi 579936168 (079,936 [5799361680 5,799,361.68 50,397 50.397 503970 503.97 71912084.83  [71912.08483  [719120848.3 [719120.8483  16249.228 6.240228 (6249228 (6249228
Maswa 045140456  [245,140 2451404560 2,451,404.56 320,601 320.601 3206010 3206.01 18875815.11  [18875.81511  [188758151.1 [188758.1511  [24686.277 04686277 [246862.77 [246.8627
Kahama 295181960 [295182 (2951819600 2,951,819.60 [0 0 0 0 63464121.4 63464.1214 634641214 634641.214 0 0 0 0
Bukombe (664448544 664,449 6644485440  16,644,485.44 [0 0 0 0 85049413.63  [85049.41363  [850494136.3  [850494.1363 |0 0 0 0

* Number of households per digtrict is drawn from National Population Census, (2002).
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Table 3.17: Values by district, of the economic contribution to household economies of different products from Ngitili in Shinyanga Region.
(Thevaluesin Tshs. can bederived using the following exchangerate: 1 USD = 1,000 Tshs).

Uses Digtrict

Shinyanga(U) Shinyanga (R Meatu

Percent of | Average Average Average Percent of Average Average Average Percent of Average Average Average

households | annua annual village annua households Annua annua annual households | annua annud village | annual

involved in th| household income districtincome involved inthe | household village districtincome | involved in household income district income

samplevillagg income (USD) (USD) samplevillages | income (USD) | income (Usb) the sample | income (USD) (USD)

(USD) (USD) villages (USD)

Timber 03] 2.04336 1757.2896 38660.3712 (0] 0.1020688 39.39856 8234.298371 | 06 21.20152 8480.608 610603.776
Fuelwood 74 7.846502 6747.99172 148455.8178 A 7.348954 2836.696 592869.515 73 83.80836 33523.344 2413680.768
Pdes 2 2.077416 178657776 39304.71072 18 0.1531032 59.09784 1235144756 | 22 12.62738 5050.952 363668.544
Withies 16 2.247696 1933.01856 42526.40832 18 1.224826 472.7828 98811.61272 | 38 1870722 748.2888 53876.7936
Water 7 3.480523 2993.24978 65851.49516 10 6.124128 2363.913 494057.9023 | 11 1.365627 546.2508 39330.0576
Honey 10 3.269376 2811.66336 61856.59392 18 2526203 975.1144 203798.9008 | 06 1.371863 548.7452 39509.6544
Wild animds 02] 3.269376 2811.66336 61856.59392 27 1.633101 630.377 1317487901 | 12 0.09353612 | 37.414448 2693.840256
Edible insects 13 0.34056 292.8816 6443.3952 17 0.6124128 236.3913 4940579023 | 05 0.07482889 | 29.931556 2155.072032
Medicina plants | 12 1.089792 937.22112 20618.86464 H 1.946962 751.5273 157069.2124 | 17 1122433 44897.320 3232607.040
Mushroom 17 6.21522 5345.0892 117591.9624 10 0.6124128 236.3913 4940579023 | 06 0.1870722 | 74.82888 5387679.36
Thatching materig 65 3.06504 2635.9344 57990.5568 3 0.4593096 177.2935 37054.34267 | 27 1.558935 623.574 44897.328
Fodder 2 6.13008 5271.8688 115981.1136 10 6.966196 2688.952 561990.8961 | 11 26.19011 10476.044 754275.168
Wild vegetables | 43 3.269376 2811.66336 61856.59392 9 0.0765516 29.54892 6175.723778 | 39 4489734 1795.8936 129304.3392
Charcod 13 98.08128 84349.9008 1855697.818 0 0 0 17 4489734 1795.8936 129304.3392
Pottery 03] 19.85465 17074.999 375649.978 0 0 0 06 13.4692 5387.680 387912.960
Cavings 4 1471219 1265.24834 27835.46348 0 0 0 0 0 0
Carpentry 8 122.7888 47396477 | 9905863.651 | 06 200.5414 80216.560 5775592.320
Materialsfor mat 10 3117871 1247.1484 89794.6848
Fruits 06 4489734 1795.8936 129304.3392
TOTAL 163.7515 140826.2608 3098177.737 152575 58893961 | 12308837.873 493.191 197276.371 14203898.704




Table 3.17 (Continued): Values by district, of the contribution to household economies of different products from Ngitili in Shinyanga

Region. (Thevaluesin Tshs. can be derived using the following exchangerate: 1 USD = 1,000 Tshs).

Uses District
Bariadi Masva K ahama
Percent of Average Average Average Percent of Average Average Average Percent of Average Average Average
households annua annual annual households annual hous| annua annua households annudl annual annua
involved household village income digtrict value involved vaue village vaue digtrict vaue involved household village district value
inthesample | vaue (USD) (USD) inthe samplel (USD) (USD) (USD) inthe vaue vdue (USD)
villages (USD) villages samplevillagg (USD) (USD)
Timber 19 481.5938 31014.64072 3845815.449 13 1.788684 872.877792 67211.58998 10 31.82829 13049.5989 | 2805663.764
Fuelwood 75 114.2691 73589.3004 9125073.250 | 67 105.8305 51645.284 3976686.868 57 10.18505 4175.8705 | 897812.1575
Poles 4 4.378126 2819.513144 349619.6299 | 37 1.49057 727.39816 56009.65832 62 3.315447 1359.33327 | 292256.6531
Withies 12 364.8.438 234.9594072 2913496649 | 25 1.341513 654.658344 50408.69249 43 0.5967805 | 244.680005 | 52606.20108
Water 18 26.26875 16917.075 2097717.300 | 12 13.60145 6637.5076 511088.0852 29 48.40553 19846.2673 | 4266947.470
Honey 06 729.6876 469.9188144 58269.93299 | 06 0.3726425 | 181.84954 14002.41458 24 102.1158 41867.478 | 9001507.770
Wildanimas | 07 72.96876 46.99188144 5826.993299 13 7.154736 3491.511168 268846.3599 0 0 0
Edible insects 0 0 0 i 0.8347192 | 407.3429696 31365.40866 24 1.591415 652.48015 | 140283.2323
Medicinal plant{ 06 204.3125 131577.250 16315579.000 | 12 111.7928 54554.8864 4200726.253 14 63.65659 26099.2019 | 5611328.409
Mushroom 0 0 0 0 0 0 38 1.989268 815.59988 | 175353.9742
Thatching mate| 25 3.648438 2349.594072 291349.6649 | 37 1.49057 727.39816 56009.65832 52 5.304716 2174.93356 | 467610.7154
Fodder 06 0.4378126 | 281.9513144 34961.96299 19 10.06135 4909.9388 378065.2876 05 84.87545 34798.9345 | 7481770.918
Wildvegetables| 13 3.064688 1973.659072 244733.7249 | 25 1.49057 727.39816 56009.65832 30 4.177464 1712.76024 | 368243.4516
Charcoa o7 236.4188 152253.7072 18879459.693 | 19 23.25289 11347.41032 873750.5946 10 254.6263 104396.783 | 22445308.345
Pottery 07 18.16922 11700.97768 1450921.232 | 06 2.794819 1363.871672 105018.1187 0 0 0
Carvings 06 230.4937 148437.9428 18406304.907 0 0 0 0 0 0
Carpentry 0 0 0 13 219.0393 106891.1784 8230620.737 09 107.0226 43879.266 | 9434042.190
Materials for m 0 0 0 0 0 0 0 0
Fruits 06 9.734033 6268.717252 777320.9392 245140.456 18875815.112 05 0.2652358 | 108.746678 | 23380.53577
TOTAL 900.5221 579936.1988 71912088.646 502.337 490280.9675 37751634.496 719.956 295181.933 | 63464115.785
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Table 3.17 (Continued): Values by district, of the contribution to household economies of
different products from Ngitili in Shinyanga Region. (Thevaluesin Tshs. can be derived

using the following exchange rate: 1 USD = 1,000 Tshs).

Uses Bukombe Didtrict

Percent of househol diAverage annual |Average Average

involved in the sampldhousehold value [annual villagdannual district valu

villages (UD) \Value (uD)

(usD)

Timber 50 71.74166 42184.09608  [5399564.298
Fuel wood 64 1309285 7698.5958 085420.2624
Poles 29 2869666 1687.363608 (215982.5418
\Withies 6 8.967707 5273011716 (674945.4996
\Water 21 34.041.42 20016.3549%  [2562093.435
Honey 14 2.391389 1406136732 (1799855017
\Wild animas 07 0.7174166 421.8400608  [53995.64298
Edible insects 6 04782777 281.2272876  [35997.09281
Mushroom 6 2.869666 1687363.608 (2159825418
Medicind plants |07 10.76125 6327.615 809934.720
Thatching materids|36 2.15225 1265523 161986.944
Fodder 07 1.147867 674945796  |86393.06189
\Vegetable 29 2.15225 1265523 161986.944
Fruits 43 2.869666 1687.363608  (215982.5418
Carpentry 14 1021.601 600701.388  |76839777.664
Pottery 07 129135 7593.133 971921.664
TOTAL 1190.768 7001714872  |89621950.356

The vaues of benefits from Ngitili are to a large extent influenced by sze and age of Ngitili. The
average household Ngitili 9zes and ages by didrict are shown in Table 3.18. These results show
that the rdaive szes of individud Ngitili vary from smdl to large. In Shinyanga (Urban) and
Shinyanga (Rurd), population pressure has limited Sze of Ngitili due to land scarcty. In
Bukombe and Kahama didricts, Sze of Ngitili is limited by presence of accessble naturd forests
that are used to meet the household demand for forest products. In Meatu, Maswa and Bariadi
digricts the sze of Ngitili is farly large because the huge livestock population in these didricts
have raised awareness for consarvation in order to meet grazing needs through Ngitili. Results
aso show that most Ngitili were established after HASHI has been launched in 1986.

Table 3.19 sumarises factors influencing vaues of goods and services from Ngitili. Study results
show that besdes age and Sze of the Ngitili, the benefits accruing from Ngitili to a large extent
are influenced by other factors such as education of Ngitili owner, houschold sze of the Ngitili
owner and gender of the owner. When these factors were individudly datigticaly tested through
ample linear regresson andyss, they were each found to dgnificantly influence the vaue of
benefits from Ngitili. However, a rdaively high degree of multicollinearity was found among
these factors because of the high correlation that exist between them. This necesstated a multiple
lineer regresson andyss of thee factors agangt the vaues that accrued from Ngitili in each
digrict. The results are as summarized in Table 3.19. These results show that the most sgnificant
factors affecting the vadue of benefits from Ngitili in the study area assuming comparable stocks
levels are: the age of the Ngitili and Sze of the Ngitili.
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More benefits are redized from large sze Ngitili than from smal ones if they are of amilar age
and docks In addition, rdativdy old Ngitili if propely mantaned, contain big dimenson trees
that yidd more products and hence more benefits. Data actudly demondrate this in Bukombe
and Kahama didricts where Ngitili are rdatively old. In addition, reaivey old Ngitili have more
animas provided they are properly managed. Fora and Fauna inventory data carried out in the

present sudy confirms this argument.

Table 3.18: Average size and age for household Ngitili in Shinyanga Region.

Aspect DISTRICT

Shinyanga(U) | Shinyanga(R) | Meatu | Maswa | Bariadi | Kahama | Bukombe
Rangeof szes | 0.1-0.6 04-4 0.8800 | 24-110| 04-480 | 04-40 04-9.6
(ha)
Averagesize 0.08 12 84 236 412 116 3.2
(ha)
Rangeof ages | 2-18 2-30 1-28 343 340 351 3-18
(years)
Average age 20 12 13 2 2 13 7
(vears)

Table 3.19: Factor sinfluencing values accrued from Ngitili in Shinyanga Region

District Factors affecting values | Satistically Level of significance
Naitili significant factor

Maswa Age of Ngitili, Gender, Ageof Ngitili 5%
Household Sze

Mestu Nagitili Sze, Age of Ngitili, None -
Household sze, Education

Bukombe Ngitili Sze, Household sze None -

Bariadi Ngitili Sze, Education Ngitili Sze 5%

Shinyanga (R) Ngitili 9ze, Education, None -
Household Sze

Shinyanga (U) Ngitili 5ze, Education leve None -

Kahama Ngitili sze, Age of Nagitili Ngitili Sze 5%
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3.2.2 Assessment by broad groups of species of the direct values to the household and

village economies

Table 320 shows by didrict, the most important products from Ngitili used by households to
improve ther livedihoods The lig covers products that generate Sgnificant direct vaues to
households and village economies. The number of products obtained from different Species
could not be assessed. Table 3.21 shows these direct vaues by broad groups of species from
Ngitili to the household and village economies in Shinyanga Region. The Present Vdues of

these direct values by groups of species from Nagitili & 10 percent discount rate are presented
in Annex 15. Reaults show that the high direct vadues to the household and village economies
from Nogitili expressed by groups of gspecies come from fud wood, fodder, timber and
woodcraft and medicind use. The low direct vaues to the household and village economies
from Ngitili expressed by groups of species, come from wild foodstuffs (eg. bush meat, fruit,
vegetable), thatch-grass, fencing materid, shade and sheter. Households could benefit more by
concentrating  production of goods and savices from Ngitili that yidd high direct vdues to
household and village economies in order to maximize benefits and vaues.

Basad on the study results the vaues of benefits from anima species found in Ngitili by broad
groups of anima species are presented in Table 3.22. The lig of the most destructive wild
animas and edimated costs they annualy cause to cropslivestock in Shinyanga Region is
presented in Table 3.22.

Table 3.20: Most important products from Ngitili by districtsin Shinyanga Region.

Didtrict Ngitili Product (9)

Shinyanga (U) Fuelwood, thatching materias, vegetables, water, fodder, poles
mushroom, charcod

Shinyanga (R) Fuel wood, thatiching materids, vegetables, water, fodder, poles,
mushroom, charcod

Meatu Fue wood, vegetable, withies, poles, wild animas, medicind plants,
fodder, materids for mats

Maswa Fud wood, poles, thatching grass, fodder, vegetables, charcod

Bariadi Fuelwood, poles, thatching materid, timber, water, withies, charcod,
cavings

Kahama Poles, fuedwood, thatching materids, vegetables, timber, withies,
water, honey, mushroom, charcod

Bukombe Timber, fuel wood, poles, withies, fruits, mushroom, vegetables
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Table 3.21:Direct values by broad groups of speciesfrom Ngitili to the household and village economiesin Shinyanga Region

Economic use | District
Shinyanga Urban Shinyanga Rurd Meatu
No. of spec| Quantity Average No. Species | Quantity Average No. Species | Quantity Average
annudly household ann annudly household annudly household
consumed vaue (Tsh) consumed annud vadue consumed annud vaue
(Tsh) (Tsh)
Medicind 6 80Kkg 1,089 11 75kg 1,946 10 20 kg 112,243
Nutritiond  (fr{ 7 95 kg 3,269 3 310 kg 76 19 92 kg 8,978
vegetable)
Fuel wood 13 576 headloads | 7,846 1 1440 heedloads | 7,348 20 6720 83,808
Timber & wood 7 Vaious 6,367 11 Vaious 1,479 10 various
Fodder 3 360 bundles 6,130 4 1092 bundles | 6,966 4 1,680 bundle | 26,190
Fencing 1 - 3 - 10 - -
Bush mest 11 30Kkg 3,269 17 42 kg 1,633 18 15kg 93
Thatchgrass | 2 98 bundles 3,065 2 120 bundle 469 2 7Shundles | 1,558
Shade, shdlter | 2 - - 6 - - 7 - -




Table 3.21(continued): Direct values by broad groups of species from Nagitili to the household and village economies in Shinyanga Region.

Economic use | District
Maswa Bariadi Kahama
No. Species | Quantity Average No. Species | Quantity Average No. Species | Quantity Average
annudly household annualy household annualy househol
consumed annua consumed annud consumed d anud
vaue (Tsh) vaue (Tsh) vaue
(Tsh)

Medicind 49 45 kg 111,792 35 24 kg 204,312 40 35 kg 63,656

Nutritional 5 56 kg 1,490 8 57 kg 12798 4 70 kg 4,442

(fruits&

vegetable)

Fuel wood 21 230 ox-carts | 105,830 20 223 ox-carts | 114,269 17 384 ox-carts | 10,185

Timber & |9 Various 4,619 13 various 52,901 15 various 35,739

woodcraft

Fodder 5 540 bundles | 10,061 2 24 bundles | 437 3 1600 84,875

bundles

Fencing 4 - - 5 - - 2 - -

Bush meat 17 100 kg 7,154 14 9kg 73 11

Thatchgrass | 2 85 bundes | 1,490 2 125 hundles | 3,648 2 130 bundles | 5,304

Shade, shelter | 11 - - 2 - - 7 - -




Table 3.21(Continued): Direct values by broad groups of species from Nagitili to the

household and village economies in Shinyanga Region.

Economic Use Bukombe

Number of SpeCIGS Quantity annually consumed Averagehousehold

annuad value (Tsh)

Medicind 15 15kg 10,761
Nutritiona (fruits& vegetablg 11 60 kg 5021
Fuel wood 7 547 heedloads 13,002
Timber & woodcraft 20 Vaious 83577
Fodder 1 48 bundles 1147
Fencing - - -
Bush meat 7 16 kg 717
Thatch grass 2 9 bundles 2152

Shade, shelter




Table: 3.22 List of the most destructive wild animals and estimated costs they annually cause to crops/livestock in Shinyanga Region.

District Animal Name Average annual cogd | Total cost of damage | Present value
household household (Current value)
L ocal name/crop destroyed English name Tsh uUsD Tsh USsSD Tsh USD
Shinyanga (U) | Msongwe (bird)-destroy rice Bird 22,000 2 32,500 82.5 325000 325
Nhulu (bird) —destroy millet Bird 10,500 105
Shinyanga (R) | Nungu nungu—destroy maize Porcupine 12,000 12 50,000 50 500000 500
Panya—destroy maize Rat 5,000 5
Kwale- destroy rice Bird 18,000 13
Swaoy cassava Antelope 15,000 15
Meatu Nungu nungu— destroy maize, potatoes Porcupine 17,500 175 107,500 1075 1075000 1,075
Ngli- destroy maize potatoes,millet Warthog 10,000 10
Monkeys- destroy cotton, maize, millet, potatoes Monkey 35,000 c3)
Hyena cattle, goats Hyena 24,000 24
Pigs- destroy maize, potatoes, millet Bush pig 21,000 21
Maswa Nungu nungu— destroy maize, potatoes Porcupine 4,000 4 89,500 895 895000 8%
Monkeys- destroy maize Monkey 8,500 85
Fungo- destroy maize, cotton Jackal 32,000 2
Hyena- destroy cattle, goats Hyena 45,000 45
Bariadi Nungu nungu- destroy mai ze, potatoes Porcupine 11,900 119 67,900 67.9 679000 679
Monkey - destroy maize, cotton Monkey 19,000 19
Funa- destroy groundnuts Moul 12,000 12
Hyena- cettle, goats Hyena 25,000 )
Kahama Monkey - destroy maize, cotton Monkey 13500 135 35,500 355 355000 355
Nungu nungu— destroy mai ze, potatoes Porcupine 7,000 7
(Hyena - destroy cattle, goats Hyena 15,000 15
Bukombe Hyena- destroy cassava Hyena 5,000 5 60,000 &0 600000 600
Kwelea kwelea—destroy rice Qudeaqudeabird 24,000 24
Monkeys- destroy cassava, maize Monkey 16,000 16
Kwale- destroy maize Guineafowl 8,500 85
Kanga - destroy maize Guineafowl 6,500 6.5
Average Annual cost per household in the Region 63,270 63.27 632700 633




3.2.3 Assessment of the contribution of Ngitili to a reduced effort to collect certain forest
products

Time spent in collecting and harvesting different products from Ngitili is basc in cdculaing
extraction cods dnce it is the main cogt involved & household level Table 3.23a shows that
Ngitili regtoration has condderably reduced effort for collecting various forest products in dl
digricts of Shinyanga Region. Significant gains in reduced effort to collect various products
have been made in the collection of ud wood, thatich grass, poles, fodder and water. Collection
of fud wood, water and fodder are often chores for females hence reduced time and workload is
a great rdief for women. Monetay vadue of the Reduced effort in collecting various forest
products from Ngitili in Shinyanga Region is shown in Table 3.23b. A survey by IUNC (2000)
showed that labour cost per day used for harvesting and trangporting fuewood by women
harvesting it free from naturd forests and sdling it on retail price was esmated & Tsh. 1000 per
day reaive to earnings of Tsh 18000 per month. This clearly shows the labour cogt is farly
sgnificant.

Table 3.23a: Reduced effort in hoursper day for collecting variousforest productsfrom
Nagitili in ShinyangaRegion

ASPECT
SHY (U)| SHY (R) | MEATU BARIADI MASWA KAHAMA BUKOMBE

Firewood collection 3 5 6 2 5 2 2
Polescollection 1 0 5 2 5 3 1
Collection of withies 0 0 4 1 5 2 1
Thatching materids 2 1 1 4 6 3 2
Domestic water 1 0 2 2 1 1 2
Fodder 2 4 6 3 5 4 4
Water for livestock use 0 0 2 4 1 2 3

Table 3.23b: Monetary value of the Reduced effort in collecting various forest products
from Ngitili in Shinyanga Region (The valuesin Tshs. can be derived
using the following exchange rate: 1 USD = 1,000 Tshs).

ASPECT Valuein USD
SHY (U)| SHY (R) [ MEATU BARIADI MASWA | KAHAMA BUKOMBE

Firewood collection 0.60 1.00 1.20 0.40 1.00 0.40 0.40
Polescollection 0.20 0.00 1.00 0.40 1.00 0.60 0.20
Collection of withies 0.00 0.00 0.80 0.20 1.00 0.40 0.20
Thatching materiels 0.40 0.20 0.20 0.80 120 0.60 0.40
Domestic water 0.20 0.00 0.40 0.40 0.20 0.20 0.40
Fodder 0.40 0.80 1.20 0.60 1.00 0.80 0.80
Water for livestock use 0.00 0.00 0.40 0.80 0.20 0.40 0.60
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The reduced effort for collecting various products hes rdeased labour as an asset that households
have conveniently utilized for peformance of other economic activities to improve ther
livelihoods. Interview results showed the following benefits and drategies as a consequence of
reduced effort for collection of forest products from Ngitili: (i) Women workload for domestic
chores especidly collecting forest products for household use has been sgnificantly reduced, (i)
Reduced time for collecting forest products has socidly reduced, the time women day outsde
ther homes consequently have reduced household conflicts between husband and  wife
emanating from jedousy, and (iii) Time for both men and women to look &fter their children and
attend to other socid and economic obligations for developmert has increased.

3.2.4 Assessment of the increased and improved economic well being at the household
level in terms of nutrition, health, housing and seasonal use of Ngitili

Sudy results show that, values of benefits from Ngitili are widdly used in support of school fees
and other school contributions, diverdfication of nutrition options (eg. fruits  vegeables,
mushroom, edible insects, wild meet etc); provison of forege for livetock and as a source of
herbd medicine and fud wood. Table 324 shows the percentages of households whose
economic wdl being at the family level has increased and improved as a consequence of values
of benefits from Nagitili.

The products from Ngitili mostly accessed and used by households to diversfy and improve her
livdihoods are fud wood, fodder, medicdne and wild food. The annud contribution of Ngitili to

the household educationd and hedth services amount to USD 22.90 and USD 8.90 respectively.
The sze, age and proliferaion of Ngitili in the didricts are among the determining factors on the
level of the vaue of benefits that can be regped from Ngitili.

Table3.24: Percentage contribution of the values of benefits from Ngitili in supporting
various servicesin a household in Shinyanga Region.

Aspect District
SHY SHY| Meatu | Baiadi Maswg Kahama | Bukombe
(&) (R)

1. Percentage of households which 10 28 (6l 33 3 3 44

use Ngitili in supporting school fees
and other school contributions

2. Percentage of households, which 16 14 (8 7 5 0 55
use Ngitili to diversify nutrition

options (eg. fruits, vegetables,
mushroom, edible insects, wild mest etc.)

3. Percentage of households that use 37 U |1 10 18 PA] 33
Ngitili as asource of forage for livestock.

4. Percentage of households which use 5 ¥ |16 8 13 14 6
Nagitili 