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TANZANIA BIOFUELS INDUSTRY ASSESSMENT

Executive Summary

1 Background

Biofuels remain a highly contentious issue in Tanzania. There has been a huge wave of
foreign investors into the country since 2005. Many of these investors are proposing that
they will be carrying out socially and environmentally responsible programme&syao

details surrounding how precisely they will achieve threggainunclear.

The overall aim of this study is to highlight, with concrete examples, the challenges
involved as largescale biofuel investments are carried out in Tanzania. Following a
previous WWF study into biofuels, this study aims to look at some of the major issues
involved with biofuels in Tanzania and assess how investors can develop their businesses
successfully, whilst simultaneously mitigating negative environmental impacts and
maximising gains for rural developmenand Tanzania in general

The aims of this consultancy therefore are to:
1 Assess the current status of all biofuel investments in Tanzania
1 Make a detailed assessment of the major investors

A method using the Intehmerican Development Bank (IDB) scorecard was used to
indicate the status of each investment in relation to the environment, food security and
land issues amongst many others, and was based on the sustainability criteria drawn up
by the Roundtable on SustainaBiefuels (RSB) version 0, drawn up in 2008.

2 Discussion

AlthoughvariousTanzanian law does cover some of the areas that biofuel companies and
investors are working in, there is currently no integrated policy framework surrounding
this. The draft guidelies set by the National Biofuels Task Force (NBTF) do not specify
how environmentally and socially sustainable biofuel investments should be carried out.
The resulting vacuum has caused an unclear investment climate and a great deal of
concern from many skaholders about the negative impact an unregulated biofuel
industry may have on rural development and the environment.

Currently a large amount of land is being set aside for investors for biofuel production. If
not properly monitored and regulated, thiivity could lead to a great number of rural
populations being displaced.

In terms of consultatias) the companies we approached were either in the process of
negotiating for land or had just finished negotiating with village administrations for land.
Many villagers we interviewed in Kilwa, Rufiji and Bagamoyo were pleased that
companies were already working or about to commence work in their regions, due to the
promise of jobs, infrastructure and health and educational benefits that their actigities a
expected to bring to the area. However many other stakeholders have commented that a
lot of village land is being sold off primarily due to a lack of other opportunities available

as well asalack of knowledge about land rights amongst local peopleyManzanians

fear that this change in land ownership could lead to the displacement of a large number
of rur al poor , whi ch coul d ha-seen peligcali ous
stability.

The majority of the companies interviewed have notcgenpleted their land acquisition
processes and therefore have not yet paid compensation to locals. All companies that are
buying village land will be given derivative title, which will be held by the Tanzanian
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l nvest ment Centr e. dI3sts DOsyears| Theadad wag lieingosbld off h e |
at a very low price. In Kilwa, district village land was being sold for around USD12 per

acre.In some areas where compensation has been paid out, the rates have been low. In
Kisarawe District, the compensatipackage was reported to be US$ 250 per household.

Tanzania is a country of high biodiversity with many endangered ecosystems. One of
these is East African Coastal Forest, which has many endemic species. The coast of
Tanzaniais seen as one of the key asefor the establishmerdf biofuel feedstock
plantations and the lack of current data on endangered and rare species could lead to a
great | oss of biodiversity if areasgoof hig
zoneso. Fi ve oruihvestors assessed ware alreadymmarking or were
planning to work in areas of high conservation value (HCV) which potentially have rare,
threatened or endangered species on their land. Although many of the companies stated
that they would make a concertedfort to help preserve HCV areas and minimise
environmental impact, only one company produced a clear plan and detailed study
surrounding this issue. Based on the precautionary principle, until more documentation is
made surrounding the biodiversity iaah area and management plans are written that
mitigate their environmental impact, the establishment of biofuel plantations remain a
threat to biodiversity. How indirect land use will affect biodiversigyai much larger
question that companies also néeedddress.

Biofuel development has a huge potential to improve local livelihoods. There are large
proposals for building infrastructure around the areas that-ta@e plantations will be
established and great opportunity for generating employmentoiipanies interviewed
stated that they had written contracts with and social security provisions for their
permanent employee§ome of these contracts need to be verified and approved by
relevant authorities. Workers rights and employment condition imyrpiantationseed

to be in line with national and international standards. There is a concern from some
stakeholders that in the absence of clear policies and weak enforcement of labour rights
in Tanzania, biofuel companies may have few reasons to bBpitleeir contractsSome

of the main issues linked with this are child labour, workers safety, the right to organise,
the payment of benefits and statutory wages.

The broad claims that the biofuel industry will be assisting with the alleviation of climate
change remain to be substantiated. Most of the companies interviewed had either not
carried out or not made public the actual (or predicted) greenhouse gas emission
reductions of their operatien

Finally the link between food security and biofuels ishhigcomplex and depends on
many different factors. Many people involved in the biofuel industry were fairly positive
that the increased agricultural activity around rural areas would in turn increase food
production, which is currently very low. Howeveightheory has not been examined in
detail, and many villagers that we spoke to indicated that they may stop cultivating food
crops in order to cultivate biofuel feedstock. Until more is known about the relationship
between biofuels and food security anddarction within Tanzania increases, the
potential consequences remain uncertain.

3 Recommendations
Having made a basic assessment of some of the largest biofuel investors in Tanzania, we
hereby make the following recommendations;

1 That a biofuels think tanks formed, consisting of a variety of stakeholders,
which would examine how to properly and thoroughly address the concerns
surrounding the biofuel industry in Tanzania.
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1 That the IDB Scorecard used in this study should be further developed in order to
establish quantitative and qualitative indicators that can be used to address major
social concerns particular to the Tanzanian context. This could aid the
documentation of problems associated with biofuel development, and move the
debate on from being bake o n -sfiahyedarevi dence.

1 That ecological research is carried out in all of the geographical areas that biofuel
investors are proposing to work, primarily consisting of GIS studies and remote
sensing that can identify areas of High Conservation Vabagailed follow up
field studies are needed in each are@his should result in demarcating areas
suitable for specific type of feedstock.

I That a Tanzanian version of the Roundtable for Sustainable Biofuels should be
formed that could involve all the rjo Tanzanian stakeholders, including NGOs,
biofuel investors and the government.
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Scope of Study

1 Background to the Study

The biduel industry in Tanzania is still in a nascent stage, with various companies, both
Tanzanian and international, active at various stages. Tanzania has been inundated by
foreign investors since 2006, most from the EU but also the United States and Astia. Mo
projects are still in the project planning stage and going through the land acquisition
process. This has taken over two years for many of the companies.

In order to set biofuel policy guidelines, the Tanzanian government set up a National
Biofuels Tak Force (NBTF). This involves at least eight different government ministries
and is spearheaded by the Ministry of Energy and Minerals (MEM). Draft guidelines
were brought out in September 2008.

Biofuels have become a highly controversial topic and mangdrdans are worried
about the amount of land being given away to foreign investors. At the same time the
government is seeking to attract more foreign investors to the country

A WWF biofuel stakehol deroés wor kshap was ca
which a list of principles were put forward for a framework for how socially and

environmentally responsible biofuel investments should be carried out in Tanzania.

Government ministries, NGOs and other concerned parties attended the woikshop.

addion, WWF also developed guidelines and criteria for biofuels investment in

Tanzania. This information is now available for use and contributes suggestions on the
guidelines and provides criteria that can improve the industry.

2 Aims and Objectives of the Sdy

The overall aim of this study is to highlight, with concrete examples, the challenges
involved as large scale biofuel investments are carried out in Tanzania. Following a
previous WWF study into biofuels, this study aims to look at some of the majesiss
involved with biofuels in Tanzania and assess how investors can develop their businesses
successfully whilst simultaneously mitigating negative environmental impacts and
maximising gains for rural developmefithe limitations of the study should be pi@d

out as it was carried out over a month and a half. More detailed assessments are now
needed and it is hope that this study will provide a basis for this much needed research.

The aims of this consultancy weeto:
1 Assess the current status of allfbiels investments in Tanzania
1 Make a detailed assessment of the major investors

1 Produce a report outlining the consultancy findings

3 Outline of Study Methods

The methodologies used in this study mainly consisted ofseudtured interviews with
the following stakeholders:

| Company directors: A questionnaire was sent out to company directors
and representatives, which covered principles and issues raised at the
WWEF stakeholders workshop.
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1 National, district and village government officials: Understandiireg
level of involvement by local community, benefit sharing and human
right issues.

1 Tanzanian NGOs

1 Local communities: Assessing their level of understanding on biofuel
issues and their expectations.

| Academics at universities in Tanzania

1 National, distrit and village government officials

In addition, the InteAmerican Development Bank (IDB) scorecard below was used to

indicate the status of each investment in relation to the environment, food security and

land issues amongst many others, and was basth suistainability criteria drawn up

by the Roundtable on Sustainable Biofuels (RS®meof the information about the

bi of uel industry so far hatougheseveral repprssed on 7
and records are available in the public domAitditionally companies and the

Tanzanian government could release more informatibe.IDB scorecard represents a

start of how quantitative and qualitative data can be used to assess biofuel operations.

As many biofuel investors in Tanzania are stillhat project planning stage, this coding
system indicates their status at the moneent a -sfhspdnabip is hoped that their
statuses will change as their projects grow and develop. The intention and aim of this
method is not to judge biofuel compamien a pass/ fail basis but to assess how they each
comply with each of the principles so as to identify problem areas within the
development of socially and environmentally sustainable biofuel investments.

Table 1: IDB Scorecard

Keys
Excellent
Good
Satisfactory

Partialli unsatisfactori

N/A

Source: Inter-American Development Bank W W F
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Industry Overview

1 Stakeholder Viewpoints

fiThe media the world over has started to opine abasitallrimportant subject,
predicting the demise of the already hungry continent. They argue that land that may be
used for biofuels agriculture will diminish food production.

| do not see it that way. Instead, | see it as a unique opportunity for tlrafrontinent

to cut a niche for itself as the feeder of other continents and the one to oil the cogwheels

of the world economies. | have in mind the vast unoccupied land in Tanzania which can

feed the whole of East Africa without necessarily causingtagli f we | | utili zecd

Bernadina Kayumbe, The Citizen (Dar es Salaam), published 280ctober 2008

i.. Overall my expectations for the future c
the presence of thiofuel) company here. If the company stiaksvhat they have

agreed in their discussions with us, the income of our village will grow and everyone will

benefit from their presenci

Mohamed Osman Makaui, Nyamage village, Rufiji Delta

ADi esel from Sugar cahkad Sugrcana fortaloegaimedas b el i e v
they grow it locally in my own village in Mbeya region, | used to chew Sugarcane and |

know they make sugar out ofiityou tell me they can also make fuel to run vehicles out

ofit-l donét believe i twotkingBvithtacdmpayahd|l®ped | am
one day they can prove it to me. o0

SEKAB employee, Bagamoyo

APeople are wal ki ng a r-shinmnbdt nobody Has abclpgastmot e b i
what this is all about . o

Researcher, Rufiji Delta

ABi of uel ®roarcoantrgamdtite huge capital and technical investment which
the multinationals are bringing to us is vital to rejuvenate our struggling agriculture
sector, but we need leadership, responsible leadership that is able to tell the investors
wheretogo and put their moneyé

€. . We cannot afford to repeat the serious n
few years ago and therefore central government officials and TIC must keep track of the

rapid developments taking place in the sector. Otheriivibe laxity which can be

noticed now is | eft unchecked, then seri ous
i nvasion. 0

This Day (Dar es Salaam), published Thursday #3November 2008
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2 Biofuel investors in Tanzania

2.1 Biofuel companies working in Tanzania

Many biofuel companies are currently working in Tanzania. Many investors are applying
for land, and their management capacity remains a large queéstiegral companies are
stating that they have already acquired land and have started plantations ttonatteac
investment, but the veracity of all these claims is uncertain.

2.2 Business models

The companies operating in Tanzania are all small players relative to those operating in
countries such as Brazil, Germany and the USA. Both BP and D1 @édkan lo&ing

to invest in Tanzanian biofuels, however at the time of writing both companies were
looking at neighbouring countries such as Mozambique as places with more investment
potential.

The companies listed below were found to be behind the main invastbaszaniaThe

project plans and business models vary a great deal between companies depending on the
feedstock and the region that they are working in. Each feedstock represents an
opportunity to establish different production and value chains. One ethissues for

the compani esd bus ipmdudssare udec mhese regresdniospin aff h e
business opportunities that can generate more revenue, create jobs and help further
diversify the energy sector in Tanzania. At the moment businesglsnade being

divided between companies that are setting up {acgée plantations to grow feedstock

and investors that rely on all production to be carried out bgmuyters.

The companies we looked at in detail included SEKAB, BioShape, SunBiofuels,
Diligent, Africa Biofuel and Emissions Reduction Company, PROKON, and CAMS
Agri-Energy Tanzania. In addition we collected information aboub-Erfergy and
African Green Qils, but neither of these companies are necessarily growing feedstock for
biofuels butmay do so in future depending on the market and the future Tanzanian tax on
biofuels.

An important point to make is that the companies had the choice to grow crops like
cotton, tobacco or sisal, none of which are food crops but still would not cometbheder
same scrutiny as biofuels, but they have selected biofuels despite the risks. On the other
hand it is likely that such investments would not receive the same level of government
support.It is the manner in which investors have come to Tanzania,endptotential

impact that has drawn a great deal of attenfReygardless however, this level of scrutiny
could represent a new step in evaluating agricultural projects for the future.

It is also important to situate the biofuel industry in Tanzaniainvitie context of the
energy sectoand the World economic crisi®ne assumptiomade by investoraas that
this industry is an alternative tol. This was more the case in July 2008 when crude oil
was worth 140USD per barrel. Howevemiards the end 2008 and early 2009, oil
prices have declined significantly and it is not clear homg these prices will remain
low. Will the companies continue to invest in this sector whiéprices have gone so
low? Similarlythe world economic crisis has causedddr& dry up, whichmay havea
negatve influence on biofuel companieshd financial status of the companies or how
they eyect to meet their production stswas beyond the scope of this consultanty
the companies are relying dmank loans, then thigurrent crisis may limit the
operations.
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In this report we have tried to highlight the main issues for these investors in order for
them to achieve responsible biofuel investments.

Table 2: Companies behind investments

Investor Company behind investor

Africa Biofuel and Emissior World Bank Funding of $200,000 USD (in ne

Reduction Company of more investment)

BioShape Kempen & Co (a merchant bank) and Ene
Energy

SEKAB SEKAB Group

SunBiofuels TEP Plc basd in London and two Tanzanie
investors

PROKON PROKON, Germany

Diligent Tanzania Ltd Diligent Energy Systems

CAMS Agri-Energy Tanzania Major European Biofuel manufacturing
Trading Co. in joint venture with CAMS Agri
Energy Tanzania

Inf Energy Capriorn LLC

Africa Green Qils Tree Farms from Norway

Source: Kilimanyika research W W F
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Legislative Issues

1 Integrating biofuel policy in Tanzania

Although the laws listed below do cover some of the areas that biofuel companies and
investors are workig in, the current lack of a cledgal andpolicy framework has
resulted in a climate of uncertainty.

For the development of a socially and environmentally sustainable biofuel industry to

occur in Tanzania, there is a need for an integrated policy fiwen Tianzanian
government. In order to develop this, the National Biofuel Taskforce (NBTF) was
established featuring people from the following ministries; The Ministry of Energy and

Mi nerals ( MEM), the Vice Presidenigtrpgad Of fic
Finance, the Ministry of Water and Irrigation, the Ministry of Natural Resources and
Tourism, and the Ministry of Agriculture, Food Security and Irrigation.

There have been many reasons why developing an integrated national biofuel policy has
been problematic and complicate@he NBTF is chronically underfunded when one
considers the level of policy integration needmadmost of the Task Foecmembers do
not have much fredime, as they are busy withein day jobs at their respective
Ministries The oveall energy policy in Tanzania is not clear dadks proper guidance
from the government, in the form of policy goats)d strategies defining the energy
sector and energy development. At the moments indt clear which energy type
Tanzaniais prioritizing for the transport sector between gas, oil @fbel. It is also ot
clear which transport systefanzanias promoting or will pronote in the short and long
term. Tanzania seemto be supporting all forms and types of energy from gas,
hydropower, coal, diesel powered generators, biomass and bibfutat, will be difficult

to develop allof these. Choices have to be madmutwhich form if energy usehould

be prioritised The bioenergy sector in Tanzania coldé betterguidedif these isaes
were resolvedCurrently, the NBTHas a great undertaking to show the way forward

The reshuffle of the Tanzanian cabinet, which happened not long after the formation of
the NBTF, meant that MEM took over leading the process, resulting in some people
feeling that the MEM have dominated the proceedings. However other parties have said
that the work of the NBTF would not have continued had it not been for MEM
spearheading the process and taking initiative.

All companies involved in the biofuel industaye keen to see guidelines in place so they
can develop their businesses. However many guestions are left unanswered and concerns
remain about how the industry will be effectively monitored and regulated.

2 Critique of the draft guidelines released by thNBTF
in September 2008

Although the NBTF guidelines outline that the biofuel industry will promote sustainable
development and improve the livelihoods of Tanzanians, they remmsipecificabout

how these goals wild.l be acehtionedvld dmesiithee t er m
document but there is no specification of how it will manifest. The docualsemstates

t h drt ordér to reduce the anticipated risks and capture the opportunities it will be
necessary to take into consideration issues of suidity in tandem with principles of

sustai nabl e howwever ad pangipies aré actually outlinedid some of their
suggestions are actually contrary to the stated goal of sustainable development (e.qg.
issues about land and impact on biodivejsity
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The document does however emphasise that

fiThe potential benefits of biofuels are immense, and they include among others, the
following:

1) Enhancing energy security, especially in the transport sector;

2) Creation of employment and diversification of rurabeomy;

3) Creation of market for agricultural energy crops;

4) Saving of foreign exchange equal to the value of imports substituted,;

5) Contribution to cleaner environment through reduction of green house gases
and other vehicular emissions;

6) Potential to haldeforestation and desertification, as they include drought
resistant crops like Jatropha curcas, Sisal, Cassava and Sweet Sorghum;

7) Renewability;
8) Replacing fossil fuels especially in vehicles;
9) Facilitates technology transfer;

10) Octane enhancement in pdtemgines and hence replacing (toxic) lead
through use of bioethanol; and

11)Enhancing food securitybo

However some of the experiences so far noted on the ground run contrary to the
perceived benefits. Halting deforestation is one example. Some comparhiéaraed for
causing deforestation and clearing of forest even in areas considered to be of high
biological value. In addition, non#f the risks associated with each of these benefits are
addressed. For example, how will issues of food security be enhaindegdhly
productive land is given over to largeale plantations growing feedstock for
agriculture?Some companies have attempted to invest in rich paddy cultivation areas in
the south of Tanzania, thus reducing the areas under food proditttenmay @ergy
security be enhanced? What kind of tax system will be put into place to promote
biofuels? How will deforestation be halted and greenhouse gas emissions be reduced if
there are no comprehensive guidelines that state how clearing land for cropstwill no
cause deforestation and the loss of standing carbon.

The document prdpaeriyimmemented Bofuel pragects viill bring about a

win-win situation to all involved parties0 However e x aemnkitpationh at t he
are remains unclear. €tsocial fuel seal is listed in the glossary. This is a progressive tax

system that has been developed in Brazil to give tax breaks to companies that buy from
smallscale farmers. However there is no further reference to this in the rest of the
document.

Furthermore the document does not include the issue of transparency in regards to the
process of decision making and granting of biofuel investmeaikscation of land,
benefits sharing and creation of linkages with local econdkhya minimum it should
include the aspect of availability of documents/minutes in regards to admission.

It is stated thafi Bi of uel s one stop centre i s respon:
and monitoring biofuels investments and development in the country. The biofuels one
stop centre is also the source of information on biofuels development in the coantry

It is not clear in the document of the roles/mandate between MEM, Biofuels One Stop &
Biofuels Steering Committee (BS@pd the Tanzania Investment Centre, which is d lega

body mandated to coordinate investment activities in Tanzania. Why create another
institution when there is already an institution responsible for investments in Tanzania?
Reading the document MEM/Biofuel One Stop can endorse certain aspects without the
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support of the BSC. Since the BSC consists of representatives from all the relevant
ministries, it should have the final say in the process of endorsing or not endorsing
investments. There seems to be no role of other stakeholders in the process déescribed,

there is no opportunity to receive relevant input from the outside prior to endorsing
investments.

3 Land Issues

3.1 Introduction

According to the Village Land Act of 1999, the term "land" refers to the surface of the
earth and the earth below the sudaand all substancesther than minerals and
petroleum forming part of or below the surface, things naturally growing on the land,
buildings and other structures permanently affixed to land.

Land is therefore grouped into three categories namely

1. Village Land- This land occurs in the village area managed by the village
council (the village must have to be registered and have certificate of customary
right of occupation).

2. General Land The land under the Central Government.

3. Reserve LandConservation @as such as national parks and game reserves.

The major land issues in Tanzania are:

1 Lack of adequate security of tenure for majority of rural and urban people. In
2007, 90% of people living inurban areas inpoorly serviced unplanned
settlements. Thisdds up to a total of 11.2 million Tanzanian, or 32% of the
country (TanzanianPr i me Mi ni st er O6-BIABITAT d2009-s s t o
http://www.unhabitat.org/content.asp?cid=4847&catid=5&typeid=6&sub
Menuld=0.

1 Conflicts of land use in rural areas especially leetmv farmers and livestock
keepers and persistentnth disputes as a result of rapid expansion of towns
encroaching on surrounding farming areas, tenure conflicts between customary
and granted land rights.

1 Land degradation and destruction of water sources.

1 Absence of adequate and coordinated land information.

1 Inadequate human, institutional and infrastructural capital.

Some of the major conflicts between biofuels and land have come from the
controversi al |l abelling oéndandi dDedj niidg
and fAmarginal o | and have been brought [
claiming that land is not available, when you consider traditional pastoralists who

roam across large areas of the country.

According to TIC, the ccupation of land by nortitizens is restricted to lands for
investment purposes under the Tanzania Investment Act, 1997. Under the Land Act,
1999 a foreign investor may occupy land through.

9 Derivative rights under section 20(2) of the Land Act, 1999

1 Application b the Commissioner for Lands for grant of right of occupancy

under section 25(1)(h) and (i) of the Land Act, 1999

1 Subleases from private sector

9 Licenses from the Government

1 Purchase from other holders of granted right of occupancy.
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3.2 The Land Act 1999

The Land Act provides the legal framework for two of the three categories, namely
General Land and Reserved Lafgeneral Land is a residual category. It includes all

land that is not Reserved Land or Village LaAd.ambiguity stems from the definition
ofGener al Land which is provided in the Lar
land which is not reserved land or village land armdudes unoccupied or unused village

landd The part of the definition in italics does not appear in the definition erfe@l

Land in the Village Land Act. There are no provisions in either Act that clarify to what
exactly the definition refers. There is little doubt that this definition is yet another
expression of the by now f ami Imivllagesooncer n
external investor¢Sundet 2005)Furthermore there is a lack of adequate provision for
conflict resolution.

A review by Sundet (2005) summarises the main concerns linked to the 1999 Land Act as

i ( T loweAcentralisation of the land adm#tration and the amassing of powers to

control in detail the ownership and utilisation of land. Powers which are either beyond

the capacity of the land administration to enforce in a professional and rational manner

or which merely lend themselves to alduge t he daunting chall enge
bringing about massive capacity building in the land administration. Not least, successful
implementation of the Policy and the Acts will depend on the establishment of
enforceable procedures to institute a satigfag degree of transparency and
accountability in this high margin busi ness

Under the Land Act, foreigimvestors acquire land by a granted right of occupancy or a
derivative right or by obtaining a sddase fromthe private sector.The Tanzanian
Invedment Centre (TIC) holds the certificate on behalf of the investor.

3.3 The Village Land Act 1999

TheVillage Land Actcreateda process of land registration specifically aimedil&gers
smallholdersA set procedure has to be followed in order to dq thisch often takes a
significant amount of time. 10 years latery little land has actually been mapped or
registered, and few peoglerural areas are aware that firecess exists.

The Act recognizes Arights ofrantedGes,pghtacy 0 wl
of occupancy allocated formally by the government), or customary (i.e., rights of
occupancy arising by operation of custom). The Act makes clear its intention to provide
recogni existng righitsoim andirecognised lostandingoccupation or use of

lando . Customary rights are to be protected
contemplates a process for the adjudication, recording, registering and issuing of titles for
customary rights. On village land, land allocatiomoi®oe governed by rules (or Hgws)

drawn up by the community itself. The ficomi
recognized under Tanzanian law as being the lowest level of local government. Hence,

while there will be in many cases a needéfirte the land over which a particular village

has jurisdiction. The Village Council is, under the Act, the Village Land Manager,
responsible for making decisions concerning the allocation of village land, the issuance

of Certificates of Customary Right$ @ccupancy and the maintenance of a Village Land
Register(FAO 2002)

The Village Land Act vests all village land in the village. The precise distribution of
authority between the Village Council and the Village Assembly is not always defined,
but the un@rlying principle is clearly that village land is vested in the Village Assembly,
and that the Village Council administers the land through the authority of the Village
Assembly(Sundet 2005). More details on land laws are covered in Songela & Maclean
(2008).
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4  Water Issues from the 2002 National Water Policy

Water is a basic natural resource for sagonomic development. It is fundamental for
various sociakconomic development activities such as industrial production, irrigated
agriculture, livestock kg®ng, mineral processing, hydropower production, navigation,
recreation and tourism (URT 2002).

The National Water Policy (URT, 2002) insists that water quantity and quality are the
factors that determine how water should be used (This is therefore ca fhat
establishment of the biofuel irrigated farms should consider the aspect of water quality
and quantity as insisted in the policy).

The previous 1991 Water Policy (URT991) had a goal that by 2002 clean and safe
water shoul be provided for all Tezanians a maximum o400 metresfrom their
households, but by 2002 only 50% of the rural population had access to reliable water
supply sevices (thisindicates the need for biofuel companies to consider assisting the
rural populations with water and sttion in generalinte ar eas wher eby t
farms are located in order to contribute to the goals stipulated in the policy).

The 2002 Water Policy insists on the proper utilization of water and water resources. In
the policy it is stipulated thaxtensive irrigation during dry season drives up the rivers
thus distubing ecosystems and wildlife. Bhtherefore implies that companies which
need to use water from different rivers for irrigation should make sure that the
ecosystems and wildlife depding on water resources in their respective areas are
maintained Situations where ateris pumped out of rivers should consider the existence
of the downstream ecosystems and wildlife.
of using water from the Wanniver, which is dependedponby wildlife in Wami Mbiki
Wildlife Reserve and Saadani National Park

The Water Policy further highlightinefficient water uses such as many irrigation
schemes (estimated at 10 to 15%) which contribtdeeduction of wate availability.

This therefore implies thatompanies that need to invest in irrigation should make sure
that their investment should aim at increasing water use efficiency which will ensure
availability of water to many other water users, the companiesidhaim at drip
irrigation that will reduce water seepage anddeemprove water use efficiency

In the Water Policy it is mentioned that the irrigation potential in the country is estimated
at one million hectares of which only 150,000 hectares arerundgation therefore
many hectares amdill suitable for irrigationThis implies that the Policy has a provision

of allowing more farms to be opened for irrigation, which favours the companies to
establish farmsghat will depend on irrigatian

Equaly the policydetails that agricultural activities also contribute to pollution from the
use of agrochemicals, which are washed by the rainwater and fimdaéeito water
sourcesThis therefore indicates that the companies need to make sure thatrtheathie
that will be used in their farms whether rain fed or irrigated should be point based.
Precision agriculture which reduces water pollution should therdfe recommended

The following principles in water resource management identified in the \R@aliey are
regarded to be pertinent to the biofuel irrigated farms:

1 Water management and development should be based on a participatory
approach, involving users, planners and policy neaée¢ Thi s |1 mpl i es
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companies aiming at using water forigation should make sure that they apply
participatory approaches to acquire wat
I Water is a common use resoumad its use shall be determined by consistent
| a ws(This implies that the companies should seek permission to use water
from a river or aquifers as explained in
1 Water related activities should aim to enhance or to cause detrimental effects to
the natur al (Ehisuniplies thahée tompénies intending/using
water for irrigation should make sure that theosystems are conserved and
wil dlife depending on the water are not
1 The allocation and consumption of water for environmental purposes shall be
recognized and given élpeperio ® needaforethec ons i
companiestodevelopvar use pl ans) é
1 A sound information and knowledge base including both data on surface and
ground water (quantity and quality), so@oonomic data are needed for effective
actions within all/l water related activi
outsome basic baseline studies before usi

5 Issues fromthe 1998 Forest Policy

The overall goal of the Forest Policy is to enhance the contribution of the forest sector to
the sustainable development of Tanzania and the conservatiomarahement of the
natural resources for benefit of present and future generations. The four Forest Policy
objectives are:

1 Ensure supply of forest products and services by maintaining sufficient forest
area under effective management

1 Increase employmenhd foreign exchange earnings through sustainable forest
based industrial development and trade

1 Ensured ecosystem stability through conservation of forest biodiversity, water
catchments and soil fertility

1 Enhance national capacity to manage and developtfeeetor in collaboration
with other stakeholders.

Basedon the forest Policy Objective Oneiofuel companies should look at helping
villagers to plant trees as a part of the benefits that the companies are intending to offer to
the villages where thefiarms are located. This will help farmers to obtain forest goods
and servicesAreas of High Conservation Value (HCV) should ¢et aside as A@o

areas.

This will help in adlressing the Policy Objectives (one and Jtwwith their directions
given theeafter in the policy.

Policy Objective threexiststo ensure ecosystem stability through conservation of forest
biodiversity, water catchments and soll fertility.

In the Policy it is detailed that the current encroachment and shifting cultivation taking
place in forested areas are reducing the natural forest cover and forest biodiversity.
Moreover, repeated wildfires are hampering the regeiom of all types of forestg his
implies that biofuel companies should take into consideration the mainteofafarest
covers andhatfarms should not be established in the forested areas. Moreover, the use
of fire in clearing vegetation for establishing different farms should be limitédval

be against the policy.

20|Page W W F



TANZANIA BIOFUELS INDUSTRY ASSESSMENT

On watershed management and soil coradem, the Forest Policy insists on the
sustainability of water sources as key prerequisites for local and national development.
Furthermore, the policy insists that cultivation on riverbanks outsidet§areserves has
caused erosiohis implies thathe biofuel companies should also make an effort with
watershed conservation and should not establish farms in thevargadose to the river
banks.

The Forest Policy identifies encroachment, wildfire, illegal logging and poaching in the
reserved foresto have contributed to the deterioration of wildlife population. The
directions given in the policy include setting aside consd grasslands, wetlands etc.
This implies that biofuel companies should make sure that farms are not established in
the areasvhere wild animals are crossing from one reserve to the other as establishing
these farms on thosgeas goes against the policy.

Environmental Impact Assessmer® insistediponin the Forest Policy. It is explained

in the policy that various types dfivestment projects in forests may cause adverse
environmental impactsAn EIA must, therefore, be incorporated in the planning and
decisionmaking processes in order to ensure beforehand that unnecessary damage to the
environment is avoided and possilbhitigation measures are identifiethis therefore
requiresthe biofuel companies to make sure that they carry an EIA before any farm is
opened in any of the village areas.

6 The Environmental Management Act 2004

The Environmental Management Act (EMA) isframework law that has wide scope

relating to environmental issues. Cap 191 provides for the legal and institutional
framework for dealing with environmental issues. It also provides for environmental
management instruments including Environmental Impastedsment (EIA). The EMA

has provisions on enforcement outlining responsibilities of different institutions from the

lowest level in the government structure of governance and to the national level. The Act
combines both ACommande aamd CODinsirm¢ dntainde $1d r
inducing compliance. The EMA expressly states that its provisions (including EIA
requirements) are binding on the government and goverrimedéd projects (Kabudi

2008).
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Compensationlssues

ANo | and i s Uercanseptdf canpengatioris flakiedompensation for
whati the potential the land holds? They are not aware of what they are letting go of.
What the industry is really doing is redistributing the benefits from the land, centralizing
it, removing the beefits from the local populations and focusing its potential through a
few external i nvestor seéeo

Anonymous Voice in Tanzania

1 Introduction

Land compensation is one of the most hotly debated topics surrounding biofuels in
Tanzania.Land is the greatest cagitthat rural Tanzanians have available to them.
Currently most land in Tanzania (around 70%) is village land, owned by the local people.
Many Tanzanians are concerned about the amount of land that is being bought up by
foreign investors. There is a fedmat local people could lose their most important asset
and then be marginaliseldand is being sold off at a very low price as villagers have high
expectations of what biofuel investors will be bringing jobs, infrastructure, and -as out
growers gaining aces to a secure market for biofuel crops.

The land acquisition process is highlighted in the previous chapter. Further to our
research it appears that BioShape are the only company that have received derivative land
title and pay compensation. Regardingda@ompensation, SEKAB have stated,;

filn Tanzania as well as in most Southern and Eastern Africa the land itself has
limited or no nominal value. This has been one of the cornerstones of the
socialist system that was implemented after independence. Tlatovidy
changing and giving a nominal value to land in attractive areas, such as close to
Dar es Salaam and other larger towns. In the case of Bagamoyo we are
negotiating with the Government of Zanzibar the amount to be paid for the land
where the company ilvbe given a derivative right for 98 years from TIC
(Tanzania Investment Centre). The amount will be fixed according to
negotiations between seller and buyey

Many dakeholders are now calling for new approach in land related issues. Instead of
payingcompensation, local langvners should be regarded as partners by providing their
land as investment. Taking this approaciuld help the implementation tfie country

policy on povertyreduction through the registration and use of properfiésny
stakehallers commented that tremount to be paid to affected persons sthadt be

based on negotiations bah a formal valuation procedure, which is providadlaw.
Negotiations have always tended to underpay local people because hey have little ability
and cpacity to engage in effective negotiations.
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Amount of land Areain Tanzania Previous Ownership
(hectares)
ABERC 20,000 Biharamulo District, General Land
Kagera Region
SunBiofuels 8,211 Kisarawe General Land
SEKAB 20,000 Bagamoyo Government of
Zanzibar
SEKAB 80,000° Rufiji General Land
BioShape 34,000 Kilwa General Land
CAMS 40,000 Bagamoyo & Handeni General Land
Inf Energy 7,500 Kilombero Parastatal
Africa Green Qils 2000 Rufiji General Land
Source: Kilimanyika Research W W F

Most of the land here has been defined as general land as most of the villages will not
have registered the land as village land. However nearby villagers do have customary
rights as a reult oflong-standing occupation or use of the land

Looking at Table 3 it is important to note that both Inf Energy and SEKAB in Bagamoyo,
have bought government or parastatal landpgmsedo generaland. The acquisition of
generalland, over which vlagers have the customary rights of occupaheg been
highly controversial within Tanzanidlany stakeholders commented that Tanzanians are
sensitive to land irrespective of which institution owns it. The other issue is not who
owns that land but how ktas been acquired andat implications that may have ftire
overall welfareof Tanzanians.

2 CompanyProfiles

2.1 SEKAB

SEKAB are in the process of acquiring tRanch ya Watu wa Zanzibar (RAZABA
Zanzi bar P e o farmeid 8agaRayo. cThey )are buyingighfrom the
Government of Zanzibar, which acquired the land in the mid 1970s. There are reports
that there are still controversies linked to the land stemming from previous land
acquisition, with some local people still claiming some rights to the Emdissue is that

this land was given to the Zanzibar goweent to operate a cattle randrhe Zanzibar
Government is offering it to SEKABut some stakeholdeese claimingthat the land
shouldbe returned to the people who were the original owners. $tassensitive issue

and need to be approached carefully because it involves two govesnamel a resource

(i.e. land)which is not under the union matters.

! During the writing of this report only Inf Energy and BioShape have actually acquired land. All other
companies are still going through the lawdjuisition process.

2 Diligent and PROKON have not been included here as they are officially only working with outgrowers.
Diligent have established demonstration plots in different villages but they the land has remained village
land.

3 Some discrepwy exists here between different targets set by SEKAB for land in Tanzania. On 20 Nov
2007 SEKAB stated plans for acquiring 200 000 ha in Rufiji and il a SEKAB workshop in Sweden

6 Feb 2008; SEKAB states plans on 400 000 ha in Tanzania with 8atadA Rufiji and Matandu area.
Here we have shown their most recent estimate.
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filn Rufiji the land process of transferring village land to general land will be valued
accordirg to criteria for land valuation and compensation paid to villages accordingly. It
may be worth mentioning that there will be a value for the forest resources and other
investments on the land and that the cost of land mapping, soils sampling and all land
process meetings etmust be added as a cost for an investor in getting the land. In
general the land process takes about two years in Tanzania and the cost of having staff
and managing the process is another cost tactmpany 0 SEKAB

During the time © this study, SEKAB had not received land title, and had not paid
compensation.

2.2 BioShape
Local communities in the areas BioShape are operating in are satisfied with the
companyob6s approach to them. The company

agreedfor village landcompensation, but as of the™&ctober 2008, Mavuiji village
have still not received this money, which apparei#tlin the local District accounthe
village are not aware when they will actually receive it.

In Mavuiji village, the landelocated to the company was urdisand, which according
to the Mllage Land Use Plan was planned as a farming area. The village still has spare
land for Village Land Forest Reserves (VLFRs) and for other uses, such as settlements.

The company compensdtehe village 15,000 Tsh (USD2.09) per acre. The village
attempted to suggest a sharing mechanism so that the village would receivdsh000
(USD 667), with the remaining 8,000 TgSD 6.45) going to the District. However,
according to the Mavuji vilge chairman, this idea was rejected by the District, who
suggested that the village should receive 40%, with 60% going to the District for
administration costs and to support the development of social services in other villages in
the District. This dealwas accepted by the Mavuiji village coundihe sums of money

that were paid to the villagers for their land appear low, with some locals calling it
Afexploitativeo.

Source:

Compensation paid by BioShape for land in Kilwa Masoko

SIN Village name | Approx. Population Amount to be compensated
1 Mavuiji 2,200 89,420,000
2 Nainokwe 2,100 49,800,000
3 Liwiti 1,600 95,605,600
4 Migeregere 2,000 170,284,000
Total amount to be compensated to village 405,109,600
Kilwa District Council W W F

2.3 SunBiofuels

SunBiofuel s c ame under heavy criticism
| nconveni entrepdrtOufanhsbated thahll villages were entitlechtotal
compensation of 800Msh (about $630,000) equating to about)SD $77 per hectare.

The Oxfam report quoted a newspaper article which stated that SunBiofuels had
confirmed compensation aJSD $220,000 to be shared between 152 people who had
trees on their land, and a further $10 per hedtaneggesting total compensation of less

than half that reported in the press. SunBiofuels stated in our research questionnaire that
they will be paying $800,000 to the Ministry of Lands. During our interview with them,
they examined their records of compensafiwhich they have not paid as they have not

yet received derivative land title), and informed us that no one living in Mtamba village
actually sold them land.
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Consultation

During the 2008 workshop held in Morogoro, there was an agreement that biofuel
investors should be transparent about the way they carry out their business. The way in
which investors consulind negotiatevith local communities is controversial to many
Tanzanians.

1 Transparency

Out of all the biofuel companies interviewed, Inf EnerByligent, BioShape, Africa
Biofuel and Emissions Reduction Company were the most organised, forthcoming and
transparent abousharing their business plans. Aflour companies have carried out
ESIAs. PROKON were the most difficult to contact although thésy/ he due to the
Tanzanian Director being away on business during the time dfttigy. CAMS also
shared a great deal of information.

In order for the biofuel industry in Tanzania to be transparent in the future, it is important
for all operators to bebte to make public a list of documeni®hese include detailed
business plans (excluding information that is commercially sensitive), all EIAS/ESIAS,
studies into energy balance and greenhouse gas emission reduction, meeting minutes
from the consultationrpcess that went on with communities in order to obtain land and
basic management plans for farms and processing facilities.

At the time of writing only SEKAB, BioShape, Sunbiofuels,-émfergy and Diligent had
carried out EI As, a mediewSHEeRe AhB €carecardahighlights thé | un
fact about whether it has been carried out however, however the scorecard does not
account for the accuracy of the information that is in the EIA. A review of the bioshape

EIA is given in the Biodiversity section.

Table 5: Consultation

. PROKON CAMSABERCSunBiofuels SEKAB BioShape Diligent Inf African Green Oils
Consultation
Energy
Conducted full ESIA, "H "H H "H
full transparency : : : :
Free, prior, and
informed consent from
community
N/A ? ? ? "H ? ? ?
Source: Kilimanyika research/ Inter-American Development Bank W W F
2 Consultation
ALocal people shall be fairly and equitably
acqusitions and relinquishments of rights. Free prior and informed consent and
negotiated agreements shall al ways be appli

Roundtable on Sustainable Biofuels Version 0

For the IDB scorecard system to allow greater insight into the proceessiltation that
companies have carried out, it would be worth developing a list of criteria, which can
help to properly assess this issue within a Tanzanian context. A company and a
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community can go away from the same meeting with a very diffenetestanding of

what has been negotiatddne community can be divided about whether the investment
will be beneficial or not. As result of this reports from communities have been very
varied. Some people claim that the villagers have received a good deaamubthers

say that they have lost out due to a lack of knowledge about their own land rights and low
capacity to negotiatd-or the process to be more open and transparent, a mechanism is
needed to ensure that the agreement made with the villagerdes@dumechanism for
informing them of their land rightend other rights such as employment, services,
benefits etc This might involve an impartial third party being present at the meetings,
which could be of great advantage to all parties involved imojuthe investor, as it
could allay fears that villagers are being

Many stakeholders are highly concerned about the lack of knowledge that local people
have about their land rights. Although all compariigsrviewed stated that they had or
were in the process of consulting with local communities about the amount of land they
were acquiring, it is hard to ignore the unequal power dynamic that exists between the
two parties. District officials in lwiriri, Rufiji commented that they were very sceptical
about the intentions of companieperating thereThere were reports that SEKAB had

been going directly to village councils to negotiate for land, rather than the going through
the District Council, and settinup meetings in which the company provided ample
catering, which was undoubtedly attractive to the local stakehol@ieese tendencies

and practices raise questions regarding the real motives of the companies when they do
not want to follow national antbcal policies and procedures. Many stakeholders are
concerned that powerful companies take advantage of the weaknesses in enforcement,
poverty and low knowledge of both local leaders and technical experts to push their
vested interests.

The research teawbtained the meeting minutes documenting the consultation that was
carried out between SEKAB and Nyamage village. The meeting agenda was to discuss
t he i nvest danddis orderdogestablist agdroare plantation.

fiOur company SEKAB is rajuesting the land forugarcane farming; theugarcane will

be used as raw material for oil production which will be used to run machinery such as
vehicles, electricity production and other different machines. This project will involve
two districts whichare Bagamoyo and Rufiji. A village which will be involved in this
project at Rufiji district is Nyamwage. 0

This conversation proceeded to examine the benefits that the villagers would receive as a
result of the company6s pmadeofahe amountdilande v er
that was being negotiated for. SEKAB did state that the villagers had a good idea of the
size of land they were giving away from physical boundariesi{ters andrees).

However the villagers still seem unsure about titeame:

il n terms of where we are at with the compa
of them acquiring the land has not yet completed therefore we are unsure whether they

will be acquiring the actual title deeds for the land or not. Wesditle nervous about

thisé.

éwe are hoping that the company will pay 6t
start to earn money from the land. This is not something that has been formally

discussed, so we do not know how much money this will tididis something we are
hopeful about. o

Villager, Nyamage village, Rufiji.
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It is clearthat very little information has begjiven to the Mlagers. Even when it was

said that sugarcane will be used to produce oil for vehicles and machinery, tiwre is
information given to the villagers that such vehicles will mostly be located in urban areas
and in foreign countries. In addition, villagers are not told the whole implications and are
expected to engage effectively in discussions and negotiations.
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Food Security

1 The issue of food security

"So it's a crime against humanidy it's a crime against humanity to convert agricultural
productive soil into soil whathasiobesogpedusi | | b e
... the growing catastrophe of the reasre (by) hunger in the world."

Jean Ziegler UN independent expert on the right to food

Food security is another contentious issue that has been linked to biofuels and featured a
great deal in the media internationally. Much of the mediarst@as focus# on the issue

of maize fromthe mdest ern United States, mddleat ac,al |
being converted intotlkanol. However the link between food security and bioenergy
production is highly complex and néilly understood. This link has efi been over

simplified in shocking headlines and articles, that have not taken this complexity into
consideration.

The FAO are currdly carrying out a study callethe Bioenergy and Food Security

Projectt BEFS) 6, whi ch ai ms tcancemaintonnatonalemdsubf oo d
national assessments of bioenergy potential. In order to do this they are devaloping
analytical framework andjuidanceprocessto assess the bioenergy and food security

nexus. After developing this framework they aim tesess bioenergy potential of four

different countries and the implications that this has for food security. Tanzania is one of

four countries this study is focusing on, the others being Peru, Thailand and Cambodia
(Rommert Schram 2008). The project everyuaims to pilot sustainable and food

secure bioenergy projects, exchange knowledge and strengthen institutional capacity in a

way that can influence policies.

Bioenergy and food security scenarios differ in each country, depending on the selection
of biomass chains and the policy instruments that are used to promote the bioenergy
industry. Will food prices increase as a result of extra demand for food asdpofuel?

We are only beginning to understand how biomass potential (partially coming from the
amount of land available) and the supply chains affect agricultural markets and income,
welfare, prices and output in all sectors of the wider economy. One key concern is how
much fertile land will be taken up by biofuel feedstock. In order to better uaddrthis,

more assessments are needed to estimate the land available for bioenergy production,
taking into account forested and protected areas and evaluating food production.

Preliminary results from the BEFS project show that the price of oil is likehave a

large effect on food production, with potential government mandates for biofuel within
the country having little effect. A low oil price is likely to result in more areas under food
production. Feedstock production of cassava and sugar cane ofutgnowers are
competitive when combined with commercial production. The economy wide effects of
biofuels globally (and on Tanzania) are still being examined through a CGE model that
covers 87 countries. The effects of price increases at the househdld/iédepend on
whether households are net producers or net consumers of different crops. With the
majority of Tanzanians still living in rural areas, and many being net producers some may
benefit from the price increases. For example farmers in Ruwonél benefit from a

price increase in maize and rice as they are net producers of these crops, but will lose
from price increases in crops such as cassava that they are net consumers of.

The big question that remains-ikow much land Wl be given to biofuels at a national

level? What are the implications of this for the whole country? More coordination is
needed between government departments to make sure that bioenergy policy in Tanzania
takes more of these issues into account.
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2 Thefood situation in Tanzania

AFood security is related to the farmerés
known the peasant farmers have a very low yield per hectare. By introducing a good
outgrower scheme concept the same concept can bemsedoo od cr oppi ng. 0

Anders Bergfors, MD, SEKAB Tanzania.

i | dtropha farming cost ledabour and resources thanaize and at theane time has
greater cash than aize, | will definitely turn my maize field into JatropHaknow if
many people do this, thewill be a food shortage in our village but as long we have
money we can buy foodraewhere else!

Mr. Mohamed Ali, Mavuiji Village, Kilwa, Tanzania

Where outgrowers schemes are presegnintsoducing price incentives to the growers to
cultivate sugarane, the chances are that many will shift to sugar cane and devote less
time to food production or leave food production to women and children as is the case in
many situation where prices incentives have been offered. Without price incentives, there
iS no motivation for farmers to grow sugar car&me Tanzanian researchers that we
spoke toclaimed thathe argument that out grower schemes could be used on food crops
is an assumption that has not been tested and is not supported by experience in out
growerscheme$ at least in Tanzania.

It is important to point out the high poverty level in Tanzania. An FAO survey from
20012003 found that 44% of the population was undernourished (Rommert Schram
2008). As fuel prices have increased by over 1®&@¥h 2006 b 2008 food prices have

also increased as a result of the increased price of transporting food.

Rural subsistence farmers in Tanzgmaducelow yields. An example of this isassava

In Thailand cassava yields of as much as 25 tons per hectare hesn produced,
compared to 15 tons per hectareNigeria. In Tanzania yield ofassava, a highly
important food crop for rural and urban people, is generally as lothirastons per

hectare.

An argument that many investors are making is that thesgpice and long term aim to
work with outgrowers once they establish their central plantations, will help to increase
the productivity of agriculture in a country that has a large amount of fallow land. So by
having outreach officers that will go into gabwer communities, skills will spread and
food production and the production of biofuel feedstock will increase. However some
villagers interviewed in Rufiji said that they were likely to replace their rice production
with sugarcane as outgrowers. The naw to the cash economy does represent a risk to
local livelihoods if prices of biofuel crops do neimain stable. If the price of sugarcane
ande¢ hanol decreases this may pose a threat
guaranteeing their outgwers that they wilpay at least 150 shillings per kilo @tjopha

seeds fotenyears may combat this and add greater security. However other parties have
pointed out how low this minimum guaranteed price is.

BioShape and their thouse agriculturalrgineers have taken this one step further and
have established a school vegetable garden in Mavuji. Here local children can learn about
agricultural practices. The company also states that the land use planning they have
carried out reserves enough land tlee villagers to enable population growth (cropland

and village forest) and that they have not used cropland for plantation. However we have
no understandingf how they have calculated this.
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3 Local food security

Food security issues differ a great deapenhding on the areas where the biofuel
investors are working. Certain areas, suctKasagwe where the Africa Biofuels and
Emissions reduction Company plan to work a food surplus area and is farmed
extensively Other investors argue that therelerty of land available for agriculture but

no one is certain. How much land is available is an important question, and more studies
are needed to identify suitable land for food crops and more marginal land that could be
used for biofuelsThe BEFS projectyoFAO is developindsIS (Geographic Information
System) mapsf Tanzania incorporating geeferenced data ospil conditions, thermal
zonesandlengths of growth period®r different regions. The results may indicate areas

that are more suitable for dac bi of u el crop. Tanzani ads hi

resulting increased future food requirements also need to be taken into account.

Di | i ga&raphad augroers are not seen as any threat to food security by the
company, as they are just plantingrgpha for fencing. Jatropha has been planted and
grown in this way for many years in Tanzania and it has only recently become apparent
to farmers that the plant is actually valuable. Diligent have also been encouraging farmers
not to stop food productiomy promoting intercropping. The company also takes

photgraphsand vissevery outgrower every year, each

markeddown by field dficers with a GPS, allowing the company to have adjmea of

the status of fortfeod andigatropha.ointeecroppiig i aéso beiag seen

as a way of avoiding food security issues in areas where Croton megalocarpus will be
grown as the trees have an open canopy architecture that also allow food crops to be
grown.

Another biofuel crop,weet ®rghum produces grains and as well sugar. The grains could
be used as for food. CAMS Energy Group plan to meet with their outgrowers every year
in order to decide how much grain will be needed by the community, and also plans to
help them to establisa grain storage building. The local people in Bagamoyo and
Handeni already grownore traditional varieties ofosghum for their own consumption.

The surplus grains will then be sold off by the company who will find a market to sell
them on behalf of theutgrowers. Howeverthe FAO and other organisations still
question the validity of this crop as it has not been grown at a large scale in ehe/gdam

that ®rghum has. There is likely to be a trade off between the amount of grain that can be
produced anthe amount of sucrose that is in the stem.

The current capacity of many companies in evaluating local food security issues is
unclear. By providing help in terms of general training in agriculture, food production
can be increased leading some investorsonclude that little assessment of local food
security is needed. However until the relationship between bioenergy production and
food security are better understood, all stakeholders should be aware of the potential
threat to food securitgnd in thiscontext, precautionary principles must be adopted in all
biofuel projects

One company that does have capacity in this regard are Africa Biofuel and Emission
Reduction Company who have a former WFP Vulnerability Assessment and Mapping
Officer, which hel ps t he companyods understanding
companies are in the process of making studies into this or state that they have made their
own local food security studies. However none of these studies were available. It has
been suggestetthat biofuels ESIAs should also include a local food security assessment

in order to take this issue into account properly.
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Production

1 Farm Yields

Owing to the fear that land taken up for the production of biofuel feedstock may displace
land for food prduction, the IDB scorecard favours biofuel production that gives a large
yield. The results given by the companies on predicted yieltiguare is summarised in
Table 6. CAMS, SEKAB and Inf Energy were predicting the greatestdgi This is
partly a reflection of the fact that sugarcane and palrhave been cultivated for a long
period of time and have high yielding varieties. The fact that Africa Green Oils are
predicting a much lower yield for palmilds probably due to théact that they are not
currently planningan irrigation system. All theajropha projects were predicting a much
lower yield. Jatrophdijke Croton megalocarpus, is untried on a large scale throughout
the world and in Africa. Both represent a wild cropdathere is a great deal of
uncertainty about what kind of yield they will produce.

Table 6: Predicted Yield of biofuel in litres per hectare

Crop Jatropha Croton Sweet Sugar Palm Oll
sorghum Cane
PROKON SunBiofueDiligentBioShape ABERC CAMS SEKAB Inf Energy Africa Green
Is Oils
Yield >= 6000 "H "H "H
4000 O
6000
1000 O 'H "H "H "H
4000
Yield < 1000 "H "H
N/A
Source: Kilimanyika research/ Inter-American Development Bank WW F

However this part of the IDB Scorecard is somewhat of an awkward comparison. It is
difficult to compare Jatropha grown on dry and relative unfertile soils with potentially
little competition with food production with high yieldirsgigar cane ,which need lots of
water and fertile soils/fertilizers to give high yields and that would not survive in a more
arid climate. It would also make more sense to carry out this comparison only within the
same feedstock.

2 Processing

2.1 Energy Source for Processing Facility

The energy source for the processing facility is another indicator of how efficient a
company plans to carry out the processing of its feedstock into biofuel. Through burning
co-products such as bagasse frargarcane, electricity cabe created and used to power
processing. CAMS, SEKAB and Inf Energy all plan to produce energy from their
processing facility that can provide extra energy to the Tanzanian Hpidever no
detailed plans of how this would be achieved were analysed.
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Table 7: Energy Source for Processing Facilit

PROKONCAMS ABERC(SunBiofuels SEKAEBioShape Diligent Inf African Green
EnergyOQils

Cogeneration with y " "
excess to sell to grid * & & &
Cogeneration to
power facility only
Other renewables
Grid "H
Off-grid fossil fuel "H "H
N/A "H

Source: Kilimanyika research/ Inter-American Development Bank W W F

2.2 Theimportance of processing feedstock into biofuels within
country

The processing of raw materials into a value added product is another key part of the
debate in Tanzania and Africa in general. A great deal of revenue, jobs and opportunities
will be missed if the mcessing is not carried out gountry. All biofuel ©@mpanies
interviewedsaid theyplamed to carrgut processing within Tanzania in the long term.
However plicy decisiors need to be made at the earliest possible time that processing
must becarried out in countryocally right from the startThe situatian in themining
sectorin Tanzania- with most of the processing being carried out abraeith the
argument that Tanzania has no capacity to build such facilities and rupniresito be
avoidedin the biofuels sector

The way processing is carried algpends on the feedstock that is use&MS Biofuels,

who plan to use sweebighum as their feedstock for biofuel, have a limited time period

in which to carry out processing due to the short 24 hour sucrose peak when harvesting
has to take place. In ond® make the most of the 24 hour time period the company plans
to have multiple smaller processing units. The liquids will then be transported to a central
facility in Dar es Salaam. These processing units will create many new local jobs.

At present onlyDiligent are actually processing, although production of this varies with
the season. Current production is estimated5idllitres per day, although as they work

with outgrowers, practically jatropha plants rely on rainfall. As there are two rainy
seasas this means that they have two major periods of harvesting and high production.

The processing of pure vegetable oil (PVO) to biodiesel is an expensive process due to
the large amount of energy anth@nol that is needed. Ethanol is an expensiyg duuct

of petroleum and has to be imported, but this may change overdimeauntry ¢hanol
production increases.

The EIA report reviewed by NEMC for BioShape is ambiguous (and in places
contradictory) as to whether thatfopha will ever be processadTanzania. The report
claims that a énefit of the project will be tatailing of foreign resources through reduced
import of fossil fuel." However for at least the first five years, the project will export the
raw material for processing in the Netlaads and Belgium and in various places, this is
quoted as being the market for which the fuel is intended. Nowhere in the report does the
developer make a firm commitment to construct the processing plant in Kilwa. As such it
seems that there is a coreidble risk that the developer will never build a processing
plant in Kilwa and will continue to export the raw material thereby undermining one of
the quoted benefits. Speaking to BioShape, they claimed that they would be establishing
a processinglantsin Kilwa Masoko within twoyears, however during the time of the
study, no clear commitment had been made.
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Market Strategy

1 Burgeoning demand

The market for biofuels has begnowing rapidly, with demand being fuelled by the
rising cost of oil, concernsbaut climate change and blending mandates that are being
introduced into the EU. As long as the price of crude oil remains au&@$50 per
barrel it is likely that biofuels will be economically viable to produs#aen this study in
October 2008 was cardeout the oil price was around USD$70 per barrel. The fall in the
oil price since hitting its high of USD$140 in July 2008, calls into question the price
competitiveness of Biofuel compared to oil. The predictions from the US Government
(see figure 1 belojvshow the price of crude will stay low and gradually rise. However
this is not assured in the current volatile energy markets.

Crude Oil Prices
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Figure 1: Crude Oil Prices 2005 -

Source: US Government Energy Information
http://www.eia.doe.gov/emeu/steo/pub/gifs/Figl.gif

Some investors estimate that thiefuels industry will steadily grow for the next 30 years
and then decline as alternatives emerge from the research comrihlovitgver for the
time being as more countries noduce blending mandatedemand will continue to
grow.

Whether biofuels are exported or sold within Tanzania is also an area that most investors
are still debating. Although many are planning on selling to the domestic market, they are
also waiting to se how the tax system is set up within country and for the establishment
of a national blending policy. The amount of VAT avttiertaxesthat will be placed on
biofuel in Tanzania will determine the future of the industry. In 2004 petroleum imports
accounted for 40 per onpantexpendituréind wereaespomsible for@ s
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large share of its foreign exchange spending (Worldwatch Institute 2007). The reduction
in costs of transport fuel would give a large boost to the national ecofidrayfutue

taxing system for biofuels remains uncertain. There has beethaalihe tax on biodiesel

may be the same as regular diesel,taxes on petroleum imports provide important
revenue for the Tanzanian governmehthls is the case, it is unlikely théte biofuel
industry will thrive in Tanzania. All companies interviewed are now waiting to see what
tax regime is put on biofuels and will then change their business plans accordingly.

There is an urgent need for the formulation of a clear and integnagegyepolicy.The
country need to provide guidance on how products could be marketew the
development of theomestic markeincluding blending targets. This is however not just

a matter of energy policyhut also involvesthe whole transport and engrgector
deciding on choices for fuels, transport modes, type of vehicles and the necessary
engineering aspestand human capital needed for the technological advancediént
these aspects need to be thought abouwtetail and addressed comprehensivefythe

biofuel industry in Tanzanids to havethe multiplier effecton other sectors of the
economy that it is expected to generate

2 Current uncertainties

One of the main inhibitors of growth according to biofuels investors, is public opinion
about biofued combined with the current uncertain political frame work. This is often

|l inked to the o6food versus fuel d debate
legislation is also seen as potential barridowever uncertainties about biofuels also
relate to mny of the new crops that are being used. As mentioned earlier, exactly how
successful a wild crop such astrppha will be when grown on large, commercial
plantations remains to be seen. Theioggindustry hype surroundingtfopha attracted

many invetors and but it is still seen as a large gambles this uncertainty that raises
questions as to why there is such a rush to acquire land when many issues are still
unknown. This phenomenon has led many stakeholders to assume that there are hidden
interests behind biofuel investments. Many suspect that it is the desire to acquire land,
that has attracted many companies to the biofuel industry. This attitude has generated a
general phobia and fear towards biofuel and the advocacy for a more slow baindear
transparent processes.
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Use of Energy Crops

1 Crop types

The investors assessed were planning to use the following cropeatgbdeedstock for
biofuels; jatropha, @im oil, croton megalocarpus, sugarcane and sweghsm.

1.1 Jatropha

Jatropharema;n a controversial bi of uel crop. Alth
few years ago, as it can survive in hot and arid conditibngill need a reasonable

amount of nutrients and water in order to produce a profitable yield. Little data exists on

large scalgatropha plantations, and most of the data that does exist comes from India.

A PhD student who assessed some of the plantations in India found that some of the data
coming from BioShape was questionable. Based on the data available, in gotidrtond

it takes 5k of Jatropha seeds to produce titre of oil (oil content in Arusha has been
around 156)(Carter Colemampers comms Crude oilarriving at Dar es Salaam sells at

USD 0.52 per litre. Others have calculated that the cost of produsingeeds should
therefore not exceed USD 0.16 (because of other processing costs etc) in order to be
competitive with diesel in Tanzania. Once the other costs of infrastructure etc. have been
taken into consideration, it has been estimated that a prodanenot afford to pay
labourof more tharthree to foutUSD cents per kg of seed. These figures are similar to
what BioShape estimate that they will pay their workers i.e. T&0Jor 80 kg however

it seems highly unlikely that they will find 10,000 gd® willing to work under those
conditions for any prolonged perioll.also assumes that the oil content will be good
which is not documented.

1.2 Palm Oil

Palm Oil plantations are well known as causing extensive deforestation in South East
Asia. As a resulbf this quite a few companies including SunBiofuels were not keen on
working with the crop. Inf Energy were very enthusiastic about dissiple high yield of

oil from palm fruit. However as Tanzania is a net importer of palm oil for cooking it is
highly likely that refined palm oil will be used sold as cooking oil rather than biofuel at
least domestically.

1.3 Croton megalocarpus

Croton megalocarpus is a dominant upper canopy forest tree reaching heights of 40
meters or more. It isvidespread in the mounta of Arusha, Kilimanjaro and Kagera

regions. Croton can grow at minimum altitude of 1300m and maximum of 2200m. Africa

Bi ofuel 6s CEO, Cristine Adamow has been qu
oil and that closely related species seeds contaimach as 52% of oil by weight
(http://www.biodieselmagazine.com/article.jsp?article_id=3888

1.4 Sugarcane

Sugarcane is one of the important commercial crops in Tanzania. It is primarily grown

on four estates, namely those of the Kilomb8wmar CompanyMtibwa Sugar Estate,
Tanganyika Planting Company and Kagera Sugar Limited. It is a water hungry crop,
which is certainly a concern for SEKABOGs pl
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1.1 Sweet Sorghum

Sweet Sorghum is a highly drought resistant cBggghum is grow in almost every
region of Tanzania, but most commonly in Dodoma, Singuida, Tabora, Shinyanga,
Mwanza and Mara regions. Although this crop has great potential it has not been grown
on a commercial scale in the same way as Sorghum, and there are thevafgre
uncertainties linked to it.
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Water and Soills

1 Introduction

Table8 shows each ¢ o mirigation Gystems The gross endjority of
outgrowers selling seeds to Diligent and PROKON are not going to haveafital to
construct an irrigation system that will have any impact on local water resources. CAMS
replied in the questionnaire that they will not need to irrigate, however to get more than
two harvests a year, they mayell set up irrigation. Sweetogghum is a multannual

crop and with irrigation theris the possibility of having thrémrvests per year.

Water Requirements for Cultivation

PROKON CAMS ABERC SunBiofuels SEKAEBioShape Diligent Inf Africa
? Energy Green Oils

Rain-fed "H "HH "H "H H H
Efficient irrigation H H
Standard irrigation

Irrigation in water

scarce reiion

N/A

Source: Kilimanyika research/ Inter-American Development Bank WW F

2 Company Information

2.1 Inf Energy

If they cultivate glm ail in the future, Inf enmgy plan to use water from the Mngeta
river. They calculate that thigill not reduce the river to belothe 70% level of revival
flow and have been granted water rights. The EAeported to havpudged that the off
take for irrigation will not have a negative impaabwever we did not review the EIA of
this project Theyplan touse sprinkler and sub surface irrigation techniques.

2.2 SEKAB

The Bagamoyo sit¢he site is close to the Wami river. The Wami river-babin is
divided into six hydrologic zones: Kinyasungwe, Mkondoa, Mkata, Diwale, Lukinga and
Wami. The farm is close to the Wami hydrologic zombich includes nain two
tributaries namely the &mi and Kisangata rivers which are mostly perennial systems that
flow all year round (Costal Resource Centre 2008). In this area there is no information
regarding the presence of the local aquifer. A detailed ground survey is needed to map
the existing aquifers that can be used to substitute water from the Wami river if needed
for irrigation purposes. There is no concrete information concerning how much water is
used for irrigation in the SEKAB farms, as the farms are not yet at full capacity.

Average water flow in the Wami river recorded at Mandera for 15 years, indicates the
flow to be at its peak in April. Aecent environmental flow study carried out in the area
observed similar trends where by the flow was in its peak in April/May asdatest in
October (Castal Resource Centre 2008).
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Risk of Salinisation

Representatives from the [ania
Coastal Management Partnership for
Sustainable Coastal Communities and 200 7
Ecosystem in Tanzania were worried on 180
the salinisation risks that affect the river 160 1
ecosystem. They mentioned that the % 140 1

saline water does flow back to the river “E’ 120 4
from the ocean to distance up to 50 3 100 1
Kilometres. This means that, if more o 801
water is drawn out from Wami river for % 60 1

different purposes, the saline water may 40 1

affect the river Flowing of the salt 20 1

water to the river affects the wildlife in o——T——T 7T T TT T T T
the Wami Mbiki Game Reserve as well 22253598630
asthat in Saadani National Park. More PL><3>""<n0za0
hydrologic studies are needed in the area Months

before more water is pumped out for

irrigation so that the company can punys _
out water which is enough not to '!F|gure 2: Long term average monthly water

problems to both human and wildlifg flow in the Wami river.
depending on the river egagem. Source: Ministry of Water and Irrigation

Rainfall pattern

Based on the rainfall data obtained from the Ministry of Water and Irrigation, the yearly
pattern for the rainfall for this area has been generated. The average long term rainfall
pattern for about 50 years indicates the peak tairee in between April and May and

the lowest rains to be between July and August.

300 4
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100 1 v

50 -

Rainfal (mm)

A <
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Months

Average long-term rains collected
in different rain stations in

Bagamoyo, Tanzania.

Source: Ministry of Water and Irrigation
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Rufiji

The site is within Rufiji river basin where the irrigation will depend on water from Rufiji
river. The Rufji floodplain is intensively used for agriculture and there are 13 permanent
lakes connected to it (REMP, 200Monthly water flow for the data collected at Stiegler
Gorge station for 25 years, collected by the Ministry of Water and Irrigation, indicates
high water flow between March and May and the lowest between August and November.

Risk of Salinisation

Although there is not much information on the risk of salinisation for the water in the
Rufiji river, the risk of this occurring can not be ruled out. A detailed study is needed on
salinisation levels. This will help determine the amount of water to be pumpéairu

the Rufiji river without affecting the river ecosystem.

Rainfall (mm)

0+
S O S D EN Y EES
NS \@“ WEF Py S
v & Rl A N
< %Q,Q 8 ¢

Months

Average long-term rains collected
at different rain stations in Rufiji,

Tanzania

Source: Ministry of Water and Irrigation

Rainfall pattern

Rainfall pattern in Rufiji based on the data generated by the Ministry of Water and
Irrigation show the period with the highest rainfall in the district to be between March
and April and the months with the lowest rains to be June ghr@eptember. This is
essential information for the company when involving outgrowers on a scheme that
depends on the rains for productivity.
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Figure 5: Average monthly water flow in Rufiji
river over 25 years - data collected at the Stiegler

Gorge station

Source: Ministry of Water and Irrigation

2.3 BioShape

Rivers and their status

BioShape intends to carry out biofuel production in Kilwa District in the areas of Mavuiji,
Nainokwe, Migeregere and Liwiti. No formation was obtained on the existence of

rivers and water flows in the Kilwa area from the Ministry of Water and Irrigation.
However the River Mavuiji crossing between Mavuiji village, the water from Mavuiji river

use by local community for irrigation andmestic purposes. Currently BioShape are

avoiding using water from Mavuji river as it will create water competition between the

l ocal community and the company. The compa
will help secure water for the nursery irrigm as well as their farm.

Rainfall patterns
Long term rainfall data

obtained from the o]
Ministry of Water and 120 \/
Irrigation suggests that
the peak rain season is ]
between February and : 40 \—’//
May, and the dry 20 1

season is between late

Rainfall (mm)
(2o ]
o o

May 0 early 3@‘@6@6"@ @é‘ & @ 3@}0 Q)c}@é@e\c)(}&)e\ y @&«& &
September. Thus the ¢ AR
establishment of 4 Months

nursery and the

transplanting olfll Figure 6: Average long-term rains collected in different
Jatropha seedlings rain station in Kilwa, Tanzania

should take into

consideration the rai Source: Ministry of Water and Irrigation

patterns in the area.

2.4 SunBiofuels

Rivers and their status in Kisarawe

In Kisarawe area, little information about rivers and their status is available. Based on the
discussion held with officials in the Ministry of Water anddation, there is a seasonal
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river named Mbezi at Bigwa but its water flow has not been assessed. On the presence of
aquifers in the area, it was mentioned that a small lake called Lake Nékaego

existed, but its water content and suitability have been tested. There is little
hydrological information on this area.

3 Soils

In depth study on soils was beyond the scope of this study given its limited time.
However the harvesting method that companies plan to employ does have implications
for soil consevation, with larger heavy machinery compressing soil. This effect is more
pronounced when the soil is wet (WorldWatch Institute 2008t companies were
planning on manual harvesting rather or harvesting feedstock mechanically. None
reported that they wadd be burning in order to clear land.

Table 9: Harvesting Methods

PROKOICAMS ABERCSunBiofuels SEKAEBioShape Diligent Inf African Green QOils
Energy
Manual harvesting
(feedstock other than "H "H "H "H "H "H "H "H
Sugarcane)
Mecha_nlcal " H
harvesting :

Field burning with
manual harvesting
Field burning when
mechanical harvesting
feasible

N/A

Source: Kilimanyika research/ Inter-American Development Bank W W F
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Biodiversity Conservation

1 Introduction

This section features a compilation of data colledtech and written byexperienced
biodiversity scialists working in Tanzania. Literaturesearch was carried out after
obtaining the geographical grid coordinates froache company. Biodiversity and
botanical data was then obtained in relation to each grid square. The more coordinates
companies were able to give us, the easier it was to obtain precise data on biodiversity
value. The precautionary principle has been used,Iso that if a company is working in

an area of high biodiversity or if there has not been a detailed study of the area it has been
assumed that the site may have High Conservation Value (HCV) forest.

The biodiversity of most of Tanzania (especiallyag from Ngorogoro Crater and the
Serengeti) is poorly studied and unplanned land clearing that does not take into account
HCV forest will have negative impacts on biodiversity. Inf Energy was the only company
to haveaided in carrying outletailed biodivesity surveys in the area they work. There is

an urgent need for more studies tonedeat each site before plantations are established.
Capacity building is needed both for the companies and for the consultants who do the
ESIAs that companies are legatipliged to make.

As explained in the introducti-ehptdhef

companybs operation so we are stating that

are not carried out in each area, then operations do repressatstto biodiversity. If

they are working with outgrowers who are inteopping or planting hedgerows of
Jatropha, the operations of Prokon and Diligent represent a negligible threat to
biodiversity.

Table 10: Biodiversity

Biodiversity PROKOMCAMS ABERCSunBiofuels SEKAB BioShapeDiligent Inf Energy Africa Green Oils
Assessment conducted,

no threatened species

No assessment required

given prior land use

Threatened species "H
adeiuateli addressed

N/A "H "H

Source: Kilimanyika research/ Inter-American Development Bank W W F

Another indication of potential impact on biodiversity is the previous land use, as shown
in Table11. Again, untilbiodiversity specialists makKell field assessmestof each area

it is difficult to guarantee that high conservation value areas are not present in the
proposed siteDefinitions of former land use hereeaindicated by the black ticks were
given by the companies in the questionnaire that we administered and have NOT been
ground truthed. The blue ticks represent results from the literature survey of biodiversity
in each areaHigh Conservation Value Arease present in the areas where most of the
companies are working. This is definitely the case around Rufiji, Kilwa, and Kisarawe.
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Although there may be relatively low biodiversity in some areas around Handeni, where
CAMS is proposing to work, the area ha# been studied in detail and more research is
neededAll of the companies interviewed expressed an interest in getting more studies
carried out in the areas they are workilhgs hoped that they will be able to follow up on

this, and work with conseationists. Only once detailed biodiversity assessments are
made can companies come up with management plans that will help to mitiate negative
impacts.

Table 11: Former Land Use

Former land use PROKON CAMS ABERC SunBiofuels SEKAEBioShape Diligent Inf Energy  African Green Oils
No land area H H

required : :
Degraded land
Marginal land "H
Under-utilized land

Fallow fertile land

T

Productive land

n

Source: Kilimanyika research/ Inter-American Development Bank ww

2 Biodiversity value in biofuel investor areas
2.1 CAMS Energy

CAMS Energy only provided a degree specific grid location fleeir proposed

concession near Handeni, which means that it is not possible to give a precise estimate of

the biodiversity value of their locality as the given coordinates of 6°00'S, 37°00'E appear

to be a rounded figure and could therefore range fromvah e r e bet-®WAB 906 SA3 1 ¢
and between 36°313 7 A596E. This represents an area
from the arid SomalMasai vegetation in the West as far as Dodoma, to moister
vegetation of the coastal plain near Handeni. The upland maddtie Nguru and Nguu

mountains containing Eastern Arc montane forest are located within this block.

Given the dry nature of the Somdiasaai vegetation in the rain shadow of the Eastern

Arc Mountains, it musbe reasonable to assume that CAMS Energy facusing their
interest on the moister area of relatively flat territory to the West or South West of
Handeni where there is a lot of uncultivated land. The vegetation of this area varies
between fallow fartand and a coastal variant afalshystegia (Mimbo) woodland, with
patches of East African coastal forest and scrub forest on the rise and at the base of the
inselberg outcrops. Recent biodiversity surveys have discovered new species and range
extensions in the remaining patches of montane foresthenNguru and Nguu
Mountains, but little is known about the biodiversity values of the lowland vegetation
around these mountains, as the area is away from the main transport corridors in
Tanzania. However, given its location at the edges of the St/faatida and Swabhilian
regional centres of endemism, biodiversity values may be comparatively low.
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Table 12: Biodiversity in Handeni
District Handeni
Region Tanga
IBAs Maasai Steppe IBA No. 80 (Baker and Baker 2002)

Protected areas

There are no forest reserves or game reserves. Some Game Controlled
areas exist. To the east is the Nguru (IBA 59) and Nguu Mtns. (IBA 60)
and their associated Catchment Forest reserves.

Biomes Somali-Maasai biome
Dry Acacia-Commiphora woodland with very little permenant surface
. water. To the east a fedw streams come off the Nguu and Nguru Mtns.
Habitat types

Threatened species

Common name Redlist category

African elephant Vulnerable
Lesser Kestrel Vulnerable
Taita Falcon Vulnerable
Pallid Harrier Near threatened
Fiedmanods | ar k Near threatened

Red-throated tit Near threatened

Pancake tortoise

Vulnerable

Endemic species

There are two Tanzania endemic species in this area; Ashy starling and
the Yellow-collared love bird. The pancake tortoise is endemic to arid
areas of Tanzania and Kenya but is heavily collected for the
international pet trade.

Species of scientific
interest

Populations of big game move out of Tarangire NP east onto the
Simanijiro plains at certain times of year to cave, some of which may
reach the areas of proposed cultivation. Sable antelope and eland as
well as other woodland large games species occur in the miombo
woodlands.

Conservation issues

The clearance of mature Acacia tortilis and Commiphora woodlands is
threatening this once extensive landscape which unless protected will
become a patch work of small fragments of habitat which will cut of
traditional migration routes. The lack of a management plan for the
area and a protected area network means that agriculturalists can plant
where they wish without any government guidance.

Source: Baker and Baker 2002, Andrew Perkin (unpublished data) W W F

2.2 SEKAB

fiThe present situation with a fast degradation of most lands in Tanzania makes it very

hardforanhvestor t o

0 g (biadiveasitytarmd edsystemasdrvicash i S

maintained. As an investor we will only be one large actor among thousands smaller in
Rufiji. On our lands we will however protect important biodiversity areas and we believe
strongdy that protection against fires, that damage most areas annually, will assist in

maintaining the biodiversity. Irrigation will also increase access to water throughout the

year whi in many cases will assiareas t o bri
in areas that otherwise get very dry and low in biodiversity during the dry season. We

will collaborate with government and other stakeholders in promotion of good practices
among outgrowers and other supporting servi
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Bagamoyo

SEKAB is in the process of acquiring land for Sugarcane productiohareidentified

the Razaba farm in Bagamoyo district for the establishment of a bioethanol and biopower
complex. No precise location was given by SEKAB for their plantationjthwill be

within the coatl plain and therefore in then@hilian regional centre of endemism. The
vegetation of this area comprises a mosaic of coastal forest, coastal bushland, thicket,
grassland, depauperate brachystegia (Miombo) woodland, fallowcaltidation. Of

these, the remaining patches of coastal forest contain most of the rare and endemic plants
species found in the district.

Bagamoyo District is one of the betlarown districts in Tanzania. Most of the
remaining patches of coastal forasthe Eastern and Southern parts of the District have
been gazetted into forest reserves or are contained within the Sadaani National Park,
while the Western part is sparsely inhabited and poorly known. Given that biodiversity in
the coastal forests usualpeaks within 70 km from the coast, these Western areas can be
estimated to be of comparatively low biodiversity value.

SEKAB plans to plant irrigated sugarcane on a very large/sixtescale on coastal lands

in two areas, onenear Bagamoyo, Bagamoylistrict, Coast region and twan Rufiji

district, coastal region. The proposed plantations are in an area which is in the globally
recognised East African coastal forest hotspot Myers et al (2000). The first Bagamoyo
plantation is on a defunct cattle i whilst the second (80,000 ha) is being acquired
from village lands in Rufiji district, which contain woodlands and areas of unprotected
coastal forest. No biological surveys have taken place here but surveys of the near by
Zaraninge coastal forest mal a rich faunal and floral diversity containing several
endemic species. Forested habitat types within the area will probably hold similar
biodiversity patterns. This profile will highlight the biodiversity values of the Rufiji
coastal forests since tlBagamoyo farm is on already cleared farmland. However any
farming activities in this area must be mindful not to clear any evergreen forest and
thicket patches that may remain as they will contain coastal forest endemic species eg
little yellow flycatche, black and rufus elephant shrew and many plants (Burgess and
Clarke 2001).

Table 13: Biodiversity Profiles of Bagamoyo

District Bagamoyo

Region Coast/Pwani

IBAs Bagamoyo District Coastal Forests IBA No. 47

Protected areas | Pugu, Kazimzumbwe, Ruvu South

Biomes East African Coastal Forests

Habitat types Dry coastal forest, lowland rain forest, riverine forest, coastal thicket, and

woodlands.

Threatened Scientific name Common name Redlist category

species Rhynchocyon Black and rufus elephant
Petersi shrew (eng) NT ver 3.1 (2001)
Beamys hindei Lesser hamster-rat NT ver 3.1 (2001)
Galagoides
rondensis Rondo galago critically endangered
Loxodonta VU A2a ver3.1
africana African elephant (2001)
Anthreptes
reichenowi Plain-backed sunbird NT ver 3.1 (2001)
Circaetus Southern banded snake-
fasciolatus eagle NT ver 3.1 (2001)
Zoothera guttata | Spotted ground thrush Endangered
Anthus Sokoke pipit Vulnerable
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Table 13: Biodiversity Profiles of Bagamoyo

sokokensis

Sheppardia East coast akalat

gunningi Vulnerable
Endemic Mammal and reptile species endemic and near endemic to coastal
species forests recorded from Zaraninge

Species

East Afrian Collared fruit bat Myonycteris relicta

Black and white colobus Colobus angolensis

Gar net t 6Gtolegar baangtti (ogilby, 1838)

Zanzibar galago Galagoides zanzibaricus (Matschie, 1893)
Rondo galago Galagoides rondoensis

Red bellied coast squirrel Paraxerus palliatus (Peters, 1852)
Lesser pouched rat Beamys hindei Thomas, 1909

Black and rufus elephant shrew Rhynchocyon petersi Peters, 1847
Unidentified shrew Crocidura sp.

Green Keel-bellied lizard Gastropholis prasina

Broadl ey 6s Lygedactyus yaadieyioPasteur, 1995
Copal dwarf gecko Lygodactylus viscatuso

Birds endemic and near-endemic to coastal forests found in forests of
Zaraninge FR.
Southern Banded Snake Eagle Circaetus fasciolatus

Li vi ngst onTauaso livingstoaiic o
Yellowbill Ceuthmochares aereus

Eastern Green Tinkerbird Pogoniulus simplex
Sokoke Pipit Anthus sokokensis
Little Greenbul Andropadus virens

Fi scher 6sPhglaskephudfiacheri

Pale-breasted llladopsis llladopsis rufipennis

East Coast Akalat Sheppardia gunningi

Kr et s chmer Barospremug Kretsthineri

Little Yellow Flycatcher Erythrocercus holochlorus

Uluguru Violet-backed Sunbird Anthreptes neglectus

Uluguru Violet-backed Sunbird Anthreptes neglectus
Plants

At least 288 plant specimens have been collected in Zaraninge FR of which
two are endemic to Zaraninge, at least seven are endemic to the coastal

forests.
Species of Rondo galago is most endangered bushbaby in the world and is found in
scientific Zaraninge forest, it is possible that it can also be found in other coastal

46|Page W W F



TANZANIA BIOFUELS INDUSTRY ASSESSMENT

Table 13: Biodiversity Profiles of Bagamoyo

interest forests and thicket in the area, further surveys are required.

There is an unusually isolated population central Africa tree hyrax found in
coastal forest and thicket near the Wami River at the Kisampa wildlife
conservancy. This requires further surveys to assess its status.

There are migrant groups of elephant in the area.

Conservation The city of Dar es Salaam as well as the town of Bagamoyo need charcoal as
issues the major source of cooking fuel and coastal forest in the Bagmoyo area is
being severely affected.

Farming for cash crops such as pineapples is reasonable for clearing large
areas of formerly forested land to the north of Bagamoyo.

Sources: Burgess and Clarke 2000, Baker and Baker 2002, Perkin unpub data.

Conclusion

Unlike other areas such as Kilwa district imdli region, coastal forests in Bagamoyo
district are largely surrounded by cultivation and settlement and as such are clearly
vulnerable since much has already been cleared. Clearing the remnants will threaten the
biodiversity of this important area withthe internationally recognised coastal forests
hotspot. Thus all remaining coastal forest and thickets should be demarcated, surveyed
and protected due to the extremely high likelihood of the presence of endemic and rare
speciesThe proximity of the ¢e to Saadani National Park creates yet other dilemmas in
terms of how to manage elephant incursions into the farms. The company and the
government have not developed any plan to deal with potential wildlifigan conflict

that the proposed project may ate. This is happening at a time when the new Wildlife
Conservation Bill is promoting compensations to the people for loss of life, injury or
property an the Members of Parliament are calling for raising the figures to an equivalent
market value for the & animal that has cause problems. Will SEKAB be willing to
provide payments in such cases?

Rufiji

The Rufiji district contains a complex mosaic of woodlands, forests, floodplains and the

largest mangrove delta in eastern Africa. The lower Rufiji vallastsdownstream from
Stieglerbés Gorge, some 180 km from the | nc
Below the gorge the river fans out in an inner delta with numerous lakes and
subsequently enters its lower floodplain, which gradually widens until ke branches

out and forms the Rufiji Delta.

The floodplain, which covers approximately 1450 km2, comprises a mosaic of former
river channels, levees and shallow depressions supporting sparse shrub, intensive
cultivation (mainly rice), scattered tree crofeango, banana) or tall grassland. The
floodplain also has palm (Borassus, Hyphaene and Phoenix) and Acacia woodland while
riparian forest is found on the higher riverbanks. There is also riparian/groundwater forest
around the edges of a series of lakest tare connected to the river during the annual
floods. The large floodplain lakes in the Lower Rufiji valley occupy roughly 2850 ha (or
56 %) of the surface of standing water bodies in the valley. The higher ground North of
the floodplain is covered bywoodland/coastal forest mosaic. To the south of the Rufiji
river are a series of hills with important forested areas, dense woodlands and coastal
shrub (often referred to as "thicket")®o. T
coastal forests ind in Rufiji District and the forests of the Eastern Arc Mountains. The
details are not fully understood but a number of endemic plant and animal species occur
in both the Coastal and Eastern Arc Forests. Biodiversity values are detailed below.
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Table 14: Biodiversity Profiles of Rufiji

District Rufiji

Region Coast/Pwani

IBAs Rufiji IBA No. 32&48

Protected Over 10 forest reserves (see below).

areas

Biomes East African Coastal Forests

Habitat types | Dry coastal forest, lowland rain forest, riverine forest, coastal thicket, and woodlands.
Threatened | Threatened animals of Rufiji district.

species

There are 24 mammals listed on the Redlist of threatened species (IUCN 2008), 10 birds
species and 2 amphibians. Many rare and endemic species have yet to be fully

assessed.

Scientific name

Species hame

Redlist category

Mammals

Kerivoula africana

Tanzanian woolly
bat

EN B2ab(ii) ver 3.1 (2001)

Lycaon pictus Wild Dog Endangered C2a(i) ver 3.1
Loxodonta africana African elephant VU A2a ver 3.1 (2001)
Panthera leo African lion VU A2abcd ver 3.1 (2001)
Circaetus fasciolatus Southern banded NT ver 3.1 (2001)

snake eagle

Beamys hindei

Lesser hamster rat

NT ver 3.1 (2001)

Rhynchocyon cirnei

Chequered elephant
shrew

NT ver 3.1 (2001)

Crocuta crocuta

Spotted Hyaena

Lower Risk - Conservation

Dependent

Paraxerus palliates Red Bush Squirrel Vulnerable

Myonycteris relicta Collared Fruit Bat Vulnerable

Pedetes capensis Spring Hare Vulnerable

Syncerus caffer Buffalo Lower Risk Risk - Conservation
Dependent

Tragelaphus
strepsiceros

Greater Kudu

Lower Risk Risk -
Conservation Dependent

Taurotragus oryx Eland Lower Risk Risk - Conservation
Dependent

Cephalophus Natal Duiker Lower Risk Risk - Conservation

natalensis Dependent

Cephalophus harveyi Harveys Duiker Lower Risk Risk - Conservation
Dependent

Neotragus moschatus | Suni Lower Risk Risk - Conservation
Dependent

Aepyceros melampus | Impala Lower Risk Risk - Conservation
Dependent

Connochaetes Wildebeest Brindled | Lower Risk Risk - Conservation

taurinus gnu Dependent

Hippotragus niger Sable Antelope Lower Risk Risk - Conservation
Dependent

Galagoides Zanzibar Galago Lower Risk i Near Threatened

zanzibaricus

Heliophobius Silky Blesmol Lower Risk i Near Threatened

argenteocinereus

Hystrix cristata

Crested Porcupine

Lower Risk i Near Threatened

Nycteris aurita

Slit-faced Bat

Lower Risk i Near Threatened

Birds

Circaetus fasciolatus

Southern Banded

Lower Risk / near threatened
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Snake Eagle
Torgos tracheliotus Lappet-faced Vulnerable
Vulture
Aquila heliaca Imperial Eagle Vulnerable
Crex crex Corncrake Vulnerable
Rynchops flavirostris African Skimmer Lower Risk / near threatened
Gallinago media Great Snipe Lower Risk / near threatened
Sheppardia gunningi East Coast Akalat Vulnerable
Anthreptes reichenowi | Plain-backed Lower Risk / near threatened
sunbird
Amphibians
Mertensophryne Vulnerable
micranotis
Stephopaedes Loveridge's Earless | Vulnerable
loveridgei Toad
Plants

There are 25 threatened plants species in the Rufiji district (see below). Stocks of
mninga Pterocarpus angolensis, mvule Melicia excelsa African blackwood Dalbergia
melanoxylon and panga panga Millettia stuhlmannii are also said to be close to
commercial extinction in Rufji District (Doody & Hammerlynck 2003).

Family Species Conservation

Status
Orchidaceae Microcoelia exilis Lindl. CITES Il
Orchidaceae Microcoelia megalorrhiza CITES I
Sapindaceae Haplocoelopsis africana F.O. Davies DD
Tiliaceae Grewia goetzeana K. Schum. DD
Caesalpinaceae Baikiaea ghesquireana J. Leonard EN
Caesalpinaceae Tessmannia densiflora Harms EN
Fabaceae Dalbergia melanoxylon Guill. & Perr. LR/nt
Moraceae Milicia excelsa (Welw.) C.C. Berg LR/nt
Papilionaceae Pterocarpus angolensis LR/nt
Annonaceae Lettowianthus stellatus Diels VU
Annonaceae Uvariodendron gorgonis Verdc. VU
Caesalpinaceae Dialium holtzii Harms VU
Caesalpinaceae Isoberlinia scheffleri (Harmns) Greenway VU
Euphorbiaceae Milbraedia carpinifolia (Pax) Hutch. VU
Fabaceae Baphia kirkii Bak. VU
Fabaceae Erythrina sacleuxii Hua VU
Flacourtiaceae Xylotheca tettensis (Klotzsch) VU
Mimosaceae Newtonia paucijuga (Harms) Brenan VU
Papilionaceae Millettia bussei Harms VU
Rubiaceae Rothmannia macrosiphon (Engl.) Bridson VU
Rubiaceae Rytigynia binata (K. Schum.) Robyns VU
Rubiaceae Tarenna drummondii  Brids. VU
Rutaceae Zanthoxylum holtizianum (Engl.) Waterm. VU
Rutaceae Zanthoxylum lindense (Engl.) Kokwaro VU

Endemic
Specles . Coastal Coastal Forest near
Species Forest .
! endemics
endemics
Birds
Southern Banded Snake Eagle Circaetus
fasciolatus 1
Eastern Green Tinkerbird Pogoniulus
scolopaceus 1
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Tiny Greenbul Phyllastrephus debilis 1
Fi s cher 6sPh@glaseephubfiacheri 1

East Coast Akalat Sheppardia gunningi 1
Livingst on e Brgthrdedroyuss at
livingstonei 1
East Coast Batis Batis soror 1
Chestnut fronted Helmet Shrike Prionops
scopifrons 1
Kr et schmer Marospremug b i |
kretschmeri 1
Uluguru Violet-backed Sunbird Anthreptes
neglectus 1
Green-headed Oriole Oriolus
chlorocephalus 1

Mammals
Deckindés hoRhe@dophuo e b
deckenii 1

Tanzanian Woolly bat Kerivoula africana 1
Myonycteris relicta

Grant's galago Galagoides granti
Zanzibar galago Galagoides zanzibaricus

Garnett's galago Otolemur garnetti
Red bellied sun squirrel Paraxerus
palliatus 1

TSN '

Lesser pouched rat Beamys hindei 1
Chequered elephant shrew Rhynchocyon
cirnei 1
Black and Rufus elephant shrew
Rhynchocyon petersi 1
Scarlet-snouted frog Spelaeophryne
methneri

Total 7 15

Birds

25 of the species are forest dependent, a further 231 species may be found in forest
edges but also use other habitats such as woodland and wooded grasslands. 172
species are Non-forest species, many of these are wetland species utilising lakes, rivers,
mudflats, sandbars and coastline. 6 species are endemic to coastal forests and 5 are
near endemics.

Special mention should be made of the record of the puguensis race of the Pale-
breasted llladopsis llladopsis rufipennis in Ngumburuni forest. This race is likely to
become a full species when genetic analysis of this complex group with a patchy
distribution and long isolation gets underway, In that case the species would most likely
immediately be upgraded to threatened status. Previously it had only been recorded in
the Pugu and Kazimzumbwi Forests. The latter has already almost entirely been
converted to charcoal in spite of efforts by a variety of individuals and organisations.

Mammals

In total 117 mammal species from 39 families and 16 orders have been recorded in Rufiji
District.. 19 of the mammal species are bats, these are listed in At least 11 Rufiji
mammal species are forest dependent and a further 34 species may use the forest edge
and other habitats such as woodlands. Only nine species are listed as non-forest
species. 11 species are endemic and near endemic to the coastal forests.

It should be noted that the presence of a small population of a Red Colobus species,
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most likely the Iringa RC, was confirmed in the Mtanza Msona forest. It would seem this
population is now extinct as there have been no sightings since 1999 (Butynski, T.
pers.comm.). There are rumours that another population might exist around Mangwi, in
or close to the Ngumburuni forest block.

Reptiles

In total, 87 species (from 25 families/subfamilies from 5 orders) are recorded. Of these,
eight species are forest dependent, and thus are vulnerable to forest loss. Of these
forest dependent species five species are also endemic to Coastal Forests or Tanzania.
A further 60 species may use forest edges and other habitats including woodland and
wooded grassland.

Species Common Name End. Status
Philothamnus Usambara Green Snake Coastal Forest endemic
macrops

Coastal Forest endemic

Cnemaspis uzungwae

Udzungwa Forest Gecko

Leptotyphlops
macrops

Large-eyed Worm Snake

Coastal Forest endemic

Sepsina tetradactyla

Four-toed Fossorial Skink

Coastal Forest endemic

Typhlops rondoensis

Rondo Plateau Blind Snake

Coastal Forest endemic

Crotaphopeltis tornieri

Tornier's Cat Snake

Near Endemic

Loveridgea ionidesi Liwale Round-snouted Worm | Tanzanian Endemic

Lizard
Ambylodipsas lonides' Purple-Glossed Tanzanian Endemic
katangensis Snake

Tanzanian Endemic
Tanzanian Endemic

Aparallactus werneri
Lygodactylus viscatus

Usambara Centipede-eater
Copal Dwarf Gecko

Tanzanian Endemic
Tanzanian/Kemya End

L. broadleyi
L. luteopicturatus

Broadley's Dwarf Gecko
Yellow-headed Dwarf Gecko

Amphibians

A total of 27 amphibian species from nine families and two orders have been recorded in
Rufiji District. Of these six are forest dependent, two of the forest dependent species are
also endemic to coastal forests; Mertensophryne micranotis, Stephopaedes loveridgei
Loveridge's Earless Toad

Source: Burgess and Clarke 2000, Mwasumbi et al (2000), Baker and Baker 2002, Doody, K. an
Hamerlynck, O. (2003), Perkin (2003).

Conclusion

The Rufiji delta contains the largest area of estuarine mangrove in East Africa (approx.
532 km? in 1990 but ineasingly cleared for rice farming). The deltaic plain formed at
the Indian Ocean by the Rufiji river is approximately 23 km wide and 70 km long. The
wealth of natural resources in this area supports the livelihoods of some 150,000 people.
The lower Rufijiand delta area has been identified as one of the most important wetland
areas in East Africa, owing to its rich biodiversity and its high productivity.

While illegal, logging and charcoal manufacture has led to land degradation in the
district, further etensive large scale (irrigated) monocrop agriculture could impact
negatively on the biodiversity and the natural ecosystem of the area. This is primarily due
to the large amounts of land, water and human resources required by the investors. Areas
of partcular importance are the forests and woodlands in and around Ngumburuni FR,
the Matumbi and the Kichi Hills as well as the Rufiji Delta.
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2.3 SunBiofuels, Kisarawe

The concession is located on the coastal plah &t A0 56 S, 38A500E withir
regionalcentre of endemism. Much of this area has already been degraded by the dense
human population close to Dar es Salaam, although areas of natural coastal bushland,
grassland and thicket are still present. The severe charcoal crisis is the major source of
forest clearance both in and outside forest reserves. Land in the area is of poor quality

for farming. Clearance of forest patches for farm land to gain access to the more fertile

forest soils is a major source of forest clearance. The population angriésalires on

these forests areas from the city of Dar es Salaam is great and growing such that local
communities have great difficulties trying to manage there local natural resources. This

is despite great efforts of N G Otheslast(18VWF |, TF
years, but efforts must continue to be made.

Table 15: Basic information about habitat types around Kisarawe

District Kisarawe

Region Coast/Pwani Baker and Baker (2000)

IBAs Kisarawe District Coastal Forests IBA No. 47

Protected areas Pugu, Kazimzumbwe, Ruvu South

Biomes East African Coastal Forests and Zambezian
biomes

Habitat types Dry coastal forest, lowland rain forest, riverine
forest, coastal thicket, woodland and swamp

Source: A Perkin WWF

Any evergreen forest patches in this area (including the SunBiofuels concession) are
highly likely to contain coastal forest endemic plant and animals species. Some of these
plants are only endemic to the Pugu Hills. The Rondo galago is altyitcalangered
primate and the rarest of all bushbaby species. More populations may occur in any forest
fragments remaining in Ruvu South Forest Reserve and outside the forest reserves and
further surveys are needed.

Conserving forest cover is essenfil this species survival. There is some connectivity

to the Selous Game Reserve where large game moves. There used to be a resident
population of elephants in Ruvu South Forest Reserve, current data suggests their
numbers are greatly reduced but there still small groups present at certain times of
year. Hunting dog and lion have also been reported. The rare tree Foetidia africana is
likely to be found in the SunBiofuels concession. Migrant populations of hunting dog,
elephant and lion are presentlie area.
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Table 16: Threatened animal species of the Pugu Hills

Common name Redlist categor
Rhynchocyon Black and rufus elephant shrew
Petersi (eng) NT ver 3.1 (2001)
Beamys hindei Lesser hamster-rat NT ver 3.1 (2001)
Galagoides
rondensis Rondo galago critically endangered
Loxodonta VU A2a ver3.1
africana African elephant (2001)
Anthreptes
reichenowi Plain-backed sunbird NT ver 3.1 (2001)
Circaetus
fasciolatus Southern banded snake-eagle NT ver 3.1 (2001)
Zoothera guttata Spotted ground thrush Endangered
Anthus
sokokensis Sokoke pipit Vulnerable
Sheppardia East coast akalat
gunningi Vulnerable
Source: Clarke & Dickinson 1995, Burgess & Clarke 2000, Baker & Baker 2002, W W F
Perkin unpub. data.

Botanical Information

The SunBiofuels concession is locateelxt to the large patch of scrub forest/thicket

of theRuvu South Forest Reserve and close to the patches of coastal forest in the Pugu
and Kazimzumbwi forageserves. The Pugu forest reserve has been heavily studied due
to its proximity and ease of access from Dar es Salaam, and some seven plants species
Rhynchosia hotziiHumbertochloa greenwaylLasiodiscus holtzji Grumilea rufecens,
Annonaceae indet., pdia sp. and Euphorbiaceaare still only known from this reserve,

and may even have become extinct following the heavy degradation of the forest over the
last 30 years.

A further eight plant species are only known from the Pugu/Kazimzumbwi area,
including Uvaria pandensis Xylopia sp. B of FTEA, Combretum harrisii Tragia
acalyphoids, Baphia puguensis, Multidentia castanasd Millettia puguensis In
addition, the rare tree Foetidia Africana is endemic to the vicinity and has been found
nearby in a patt of thicket on the Dar Es Salaam to Chalinze/Morogoro main road
atVigwasa ca. 80km West of Dar es Salaam. This is an endemic genus and may well be
in the thickets/scrub forest on the SunBiofuels concession. Apart from the Pugu forest,
there have only beea few botanical collections in Kazimzumbwi, Ruvu South and
elsewhere in the vicinity.

The presence of so many endemic plant species in this area demonstrates the highly
sensitive nature of the SunBiofuels site, and it is recommended that a botanéestpeith
knowledge of East African coastal forest flora be employed to conduct the EIA of the
remaining patches of natural vegetation. In addition an estimated 50 elephants were
present in the Ruvu South Forest Reserve in 1991.
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Endemic Species Found around Pugu hills/ Kisarawe

Mammals”

Wahl ber gés
Epomophorus wahlbergi
(Sundevall, 1846)

frui

Forest dependent birds
Southern Banded Snake Eagle
Circaetus fasciolatus

Plants
Rhynchosia holtzii *

Black and white colobus
Colobus angolensis

Livingst onTauwaso T
livingstonii

Humbertochloa greenwayi *

Garnett 6Gtolegar!| ag
garnettii (ogilby, 1838)

Yellowbill Ceuthmochares
aereus

Lasiodiscus holtzii *

Zanzibar galago Galagoides
zanzibaricus (Matschie, 1893)

Green Barbet Stactolaema
olivacea

Grumilea rufescens *

Rondo galago Galagoides
rondoensis

Eastern Green Tinkerbird
Pogoniulus simplex

Eragrostis sp. - probable +new
species

Pangolin Manis temminckii
Smuts, 1832

Sokoke Pipit Anthus sokokensis

Pycreus sp. - probable new
species+

Red bellied coast squirrel
Paraxerus palliatus (Peters,
1852)

Little Greenbul Andropadus
virens

Aristogeitona magnistipulata +

Lesser pouched rat Beamys
hindei Thomas, 1909

Fischeroés
Phyllastrephus fischeri

Gr een

Aspilia sp. - probable new
species+

Black and rufus elephant shrew
Rhynchocyon petersi Peters,
1847

Pale-breasted llladopsis
llladopsis rufipennis

Annonaceae genus indetermined
sp. - probable new species+

White-chested Alethe Alethe
fuelleborni

Diospyros engleri (possibly
exinct) +

East Coast Akalat Sheppardia
gunningi

Tragia acalyphoides +

Spotted Ground Thrush
Zoothera guttata**

Millettia puguensis +

Kretschmerds Lo

Macrosphenus kretschmeri

Uvaria pandensis Verdc. +

Little Yellow Flycatcher
Erythrocercus holochlorus

Galactia argentifolia S. Moore +

Little Yellow Flycatcher
Erythrocercus holochlorus

Garcinia acutifoliaD

Uluguru Violet-backed Sunbird
Anthreptes neglectus

Coccinia sp. B of FTEAD

Diospyros capricornuta F.White D

Sapium trilochulare Pax & K.
Hoffm.D

Tapinanthus longipes (Bak. &
Sprague) Polhill & WiensD

Acridocarpus pauciglandulosus
LaunertD

Brachiaria lindiensis (Pilg.) W.D.
ClaytonD

Rytigynia binata (Schum.)
RobynsD

Tricalysia allocalyx RobbrechtD

Source: (Clarke & Dickinson 1995, Clarke and Burgess 2000, Perkin unpub data)

* Pugu Forest Reserve endemic species, +Pugu Hill endemics, DCoastal

Forest endemic species

Afroseralisia kassneri Hemsl.D

WW F

4 Mammal species endemic and near endemic to coastal forests recorded from Pugu/Kazimzumbwi

® Birds endemic and neandemic to coastal forests found in forests of Pugu.liNer 61 forest dependent

bird species have been recorded for Pugu Kazimzumbwe. Many more non forest dependant species (upto

300) have been recorded for the area as a whole.
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Conclusions

As indicated above, biologically amgmaining coastal forest/thicket patches that remain
however small, are important for biodiversity conservation. Surveys need to be conducted
on the proposed plantation to assess the presence of any threatened and endemic species.

2.4 Africa Biofuel and Emission Reduction (Tanzania) Ltd.

Africa Biofuel and Emission Reduction (Tanzania) Ltd. have acquired a concession in the
South East of Biharamulo District in Kagera Region of Tanzania. Their core plantation

area is adjacent to the Biharamulo Forest Resewene 3 A056 S, 31A3006E,
will act as a buffer zone against further encroachment activities in the Reserve.

There is a complex mosaic of different vegetation types in this area, due to its position at
the edge of the Zambesian, Sudanian and é&@ongolian regional centres of
endemism. Much of the natural vegetation of this area is characterized by wooded
grassland of the Acaci@ombretum type with grassvamp areas in the valleys. To the
East the land slopes towards Lake Victoria where largedst of Acacia Xanthophloea
dominate on the poorer soils. On the higher ground the woodland is largely Zambesian
Brachystegia speciform{gather stunted at its Northern limits) aBdoehmiin the East,

with ProteaCombretumon the drier ridges in the W& On the slopes there are
considerable areas of open grassland and, in the steeper valleys and gullies, remnants of
GuineaCongolian forest. There is relict sclerophyll forest on somestilbes suggestive

of more extensive forest cover historically.

Given its position at the intersection of the transitional zones between three regional
centres of endemism, this area can be expected to be poor in endemic species. However,
recent collections in remnant patches of GuiG@emgolian forest to the East of ke
Tanganyika, as well as in the Miombo woodlands to the West of Tabora, have found a
number of new plant species therefore others may have been overlooked in the South
East of Biharamulo District which has not received much attention from botanists. The
neighbouring BurigiBiharamulo Game Reserve is important for large mammals such as
elephants.

The refugee crisis from the Rwanda conflict(s) has meant that these game reserves
(especially Burigi) have been under heavy pressure and large game populatiens ha
been much reduced as well as forest/woodland cover. High populations outside protected
areas have severely impacted natural habitats around the lake shores. There is a breeding
population of shoebills in the undisturbed papyrus swamps of the area.

Spedes of scientific interest include populations of Oribi and the most northern
populations of Sable in Tanzania. The patches of Gtipegolean contain many
species of interest notably Tanzania only
(bushbabiesand the acacia woodlands contain an unusual population of the greater thick
tailed galago of which an unusually high proportion are black due to melanism.
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present in Biharamulo district

District Biharamulo

Region Kagera

IBAs Part of Biharamulo District falls within IBA No. 14.

Protected areas Burugi-Biharamulo game reserves

Biome Lake Victoria Regional moasaic

Habitat types Biharamulo contains patches of Guineo-congolean evergreen forest,

Zambezian type woodlands, riparian and lakeside habitats such as
papyrus swamps of the Kagera river system.

Threatened species Shoebill i near threatened

Red faced barbet i near threatened

Elephant

Lion

Endemic species Red faced barbet i endemic to Lake Victoria Regional mosaic. In the
area in-between L. Victoria and the borders of Uganda, Ruwanda and
Burundi.

Papyrus gonalek i endemic to Lake Victoria Regional mosaic. In the
papyrus swamps east of L. Victoria.

Papyrus yellow warbler - endemic to Lake Victoria Regional moasaic. In
the papyrus swamps in a few scattered populations around L. Victoria

Source: Baker and Baker 2002 W W F

Conclusion

Any agricultural projects must take care to not clear natural wooded habitats especially
evergreen farst patches and papyrus swamps as these contain species of conservation
and scientific interest. The papyrus swamp habitat is of particular interest in the districts
they contain many restricted range bird species. Water abstraction for irrigationemust b
carefully evaluated and monitored. Over all the area is poorly known scientifically and
the feeder rivers of Lake Burigi and the lake itself may qualify as a Ramsar site due to its
function as a an important wetland area for humans (eg fishery vaheebjagiversity.

2.5 Diligent

Diligent operates in Arusha, Mwanza, Pwani and Mbeya regions. Jatropha is principally
through an out grower networks of small local farmers. The potential impact on
biodiversity values will arise if natural habitats suels forests, woodlands and
indigenous grasslands are cleared. There are important bird areas in all regions, which are
significant for their resident populations of restricted range and/or endemic birds species
as well as migrant populations. There aréomat parks and numerous forest reserves in
each region. Significant areas of natural habitat also occur outside protected areas, which
is important for biodiversity.

In Arusha region the dry acacia woodlands, wetlands and small patches of forest occur
out side the main protected areas eg Kilimanjaro NP. In Mwanza region little
groundwater evergreen forest remains and the area is heavily settled so remnant forest
patches must be conserved. The swamps and reed beds bordering the Lake Victoria are
very impatant sites for birds and farming must be avoided in these areas (IBAs 40 and
42, Baker and Baker 2002).

In Pwani region the predominant natural vegetation comprises of the coastal forest
mosaic and miombo Brachystegia woodland. The coastal forest hatspan
internationally recognised region due to the high levels of endemism of plant and animal
species. There is severe pressure on the remaining areas of coastal forest both in and
outside reserves. Any proposed agricultural activity leading to theindeaf coastal
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forest will impact negatively on biodiversity. In Mbeya region there are several distinct
habitat types depending on the altitude and local rainfall patterns. There are miombo
woodlands towards L. Tanganyika and L. Rukwa, the upland gnalssknd evergreen
forests of the southern highlands and the wetlands of the Usangu flats. The area is
heavily farmed especially in mountainous zones and pressure on the very rare and unique
montane grasslands as well as the evergreen forests is veryJaigipha farming must

try to avoid impacting on the forested areas as well as upland grasslands as this is one of
the most endangered habitats in all Africa.

2.5 BioShape

Namateule/Namatimbili coastal forest

Bi oShapeds concessi on therNamatededNamatinibié Folést,r t h e r |
which was first discovered by satellite survey in 2001 and visited shortly afterwards by a
Danish expedition sent out by OrnisConsult, a Danish ornithological consultancy
company which wound up in 2002. Satellite mappiras wonducted by Erik Prins of

Prins Engineeringttp://www.prinsengineering.cam

Figure 7: Excerpt of Namateule/Namatimbili forest shown in red from a Landsat 7
image from 2000 (left), with boundaries of the BioShape concession and
forest areas in black (above).

Landsat 7

Figure 7, Namateule/Namatimbili Forest is one of the largest known coastal forests
remaining in Tanzania, and paftan ecosystem known as the coastal forests of Eastern
Africa. Over the last 20 years, these have been recognised as forming the most important
part of a distinct ecoegion and one with a particularly high level of species endemism.
Although small, thiseceregion is regarded as being a globally important conservation
priority. The Eastern Africa coastal forests @egion extends from Southern Somalia to
Southern Mozambique, with the most important section being that from Southern Kenya
through Tanzaniand into Northern Mozambique. Particularly high levels of endemism
are recorded from Southern Tanzania.

Within the whole Eastern Africa coastal forests-esgion, which covers around 260,000

km?, only 6260 ki or 2% comprises forest, which is alsoghiy fragmented. Found
within over 400 separate patches, they form a chain of relict forests and thicket patches
set within savannah woodlands. Although typically small and fragmented, the forests
contain high levels of biodiversity, often varying dramaticbetween patches.
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Map of Kilwa district, Tanzania. Satellite image of part
of Kilwa District, Tanzania, showing the locations of
the limits of the two BioShape concessions (red and

purple dots and dashed lines). Coastal Forest areas
are shown in dark brown, miombo woodland in
yellow. Forest Reserves in white.

Source: Prins Engineering www.prinsengineering.com
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