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0. Executive Summary

Zambia has benefited from the provisions of theALRP Sugar Protocol, allowing it to export a
guota of sugar to the EU market at a guaranteeg.pim 2006, the EU common organisation of
the markets in the sugar sector was reformed. fE#iG@m has involved a reduction of the EU
sugar prices by 36% by 2009, which is reflectethim price obtained by ACP Sugar Protocol
countries. As a consequence, the EU has denoummedugar Protocol with effect from
1/10/2009. The European Commission has proposeakssistance scheme to help the Sugar
Protocol countries, who depend on the EU marketdapt to the new situation.

In this context, the European Commission (EC) hasviged support to Zambia in
implementing the Zambian National Sugar StratgflySS) through its Multi-annual Indicative
Programme for the Accompanying Measures for SugiatS).

The ZNSS contains four general components: (1) Bsipa of sugar production through out-
grower schemes; (2) Diversification strategy, imtaonsisting of: ethanol production for fuel
blending, ethanol production for fuel gel, co-gettien of electricity and production of refined
sugar; (3) Improvement of the transport network aedvices; and (4) Development of a
national sugar trade policy.

The AMS is providing support to three main areds; Establishment and expansion of
outgrower schemes in sugar-production areas; (Bjdwement of competitiveness of Zambia's
sugar products by reduced transport costs; (3) dmehtation of policies and regulatory
environment related to sugar sector strategy.

As the implementation of the ZNSS may have impantthe environment, the GRZ and the EC
have foreseen to carry out a Strategic Environnhekdaessment (SEA), which will provide

recommendations both to the EC and the GRZ on howerthance the environmental
performance of the ZNSS.

The first part of the SEA was the Scoping Studyerelkey aspects were identified. These were
subsequently validated and adapted accordinghugtr@a stakeholders’ workshop. Key aspects
are categorised as High-, Medium- and Low-priority.

The SEA Study assessed the key aspects in furétail. dAn environmental baseline was
established; potential impacts identified and asebs under the assumption of no
implementation of the ZNSS (‘zero alternative’) arekpected impacts with ZNSS
implementation; finally recommendations are madeatilress key aspects and optimise
environmental performance of the ZNSS.

The SEA was based primarily on: a comprehensieeglitire review; bi-lateral and multi-lateral
semi-structured interviews with key actors; a dtak@ers’ workshop using the ‘world café’
format; use of Leopold-type matrices; site visitsnd expert judgement. Furthermore
opportunities were given to stakeholders to havenpat at key stages of the SEA: findings of
the scoping phase were presented in a ZNSS Steeonmgnittee meeting; the scoping and SEA
Study reports were circulated to key stakeholderscobmments; and the findings of the SEA
Study were presented to a selected number of kéglsolders (MCTI, ECZ and EC).

High Priority Aspects

1. Water availability in the lower Kafue River basi

= The lower Kafue River basin is becoming a wateessied area, due to the multiple
water users and the regulation of flows at thehitdezhi dam.

= There are indications that the water rights alrealfiycated to ZESCO and the sugar
estates (Zambia Sugar and Consolidated Farming) loeagxceeding future water
availability.
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There are important knowledge gaps with regardeaier use, demand and availability.
These are meant to be addressed by a water badtuhe of the Kafue River basin.
Meanwhile a moratorium has been set on the grawofifigrther water rights.

Simplified water balances show a possibility oftlfier water availability for either
irrigated agriculture or expansion of hydropoweut(lmot both). These results need
confirmation.

The (Zambia Sugar) Nakambala sugar estate is gresxpanding and the
(Consolidated Farming) Kafue Sugar estate has ptaespand. Both companies have
sufficient water rights allocated to cover theipamsion water needs. These expansions
will add to any water stress in the Kafue River.

Climate change is expected to result in lower eirgfnd a reduction of the rainy season
in Zambia, leading to increased pressure on seeaber resources.

The most common irrigation system in the sugartesta furrow irrigation, but also the
least water-efficient. Nevertheless both ZS and d0bdated Farming are shifting to
centre-pivot irrigation.

A policy promoting further expansion of sugar cgreduction must address water
availability.

The Water Resources Management Bill foresees irapbiinstitutional changes to
address water management in an integrated manheseTchanges will necessitate of
appropriate capacity building and training to ergtheir effective implementation.

2. Regulatory framework for vinasse management

The production of bioethanol generates a highlyjupioly waste product, vinasse in
large quantities (approximately 12-18 litres ofagee per litre of ethanol produced).

Worldwide vinasse is managed in several ways, ranfyom being directly discharged
into the aquatic environment, bio-digested for gpegeneration, or disposed of on-land
as fertiliser.

If vinasse is to be discharged — directly or inclise- to the aquatic environment, it falls
under Zambia’'s water discharge regulations.

As ethanol production is being promoted under tmer§y Policy, further ethanol
distilleries may be set up outside the sugar settoreasing total potential production
of vinasse.

There are currently limited capacities in Zambispezially within the environmental

regulatory bodies, to adequately assess application vinasse management (e.g.
reviewing EIA reports, establishing safeguards emaditions). Nor does a (explicit or

implicit) policy for vinasse management exist. T#itsiation constitutes a risk of ending
up with highly polluting disposal of vinasse in Zaian

3. Minimising the risk for increased risk of HIVI}$ associated to new sugar cane cultivation

areas

Increase in incomes, especially of men involvedoiri-grower schemes and living
within poor communities, increases their abilitybtay sex while the vulnerable women
within these communities would be too willing tade money and/or goods for sex in
order to make ends meet. This creates conditiarisdoeasing the HIV/AIDS rates.

Men will normally leave their families to go and ®oin the new sugar
plantations/factories and out-grower schemes makiiiggn more vulnerable. These
workers will have more money in their pockets, thdir spouses would have been left
behind while a number of vulnerable women from plouseholds in the surrounding
communities will be willing to trade sex for monékhis creates conditions conducive
to the spread of HIV/AIDS.
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Housing and related facilities when provided forwabenable migrant workers move
with their families and minimise opportunities togage in risky social behaviour.

HIV/AIDS sensitisation and protection measureshe work place would also help
minimise the risk of infection.

Addressing impacts of HIV/AIDS usually concentrates health ones neglecting the
non-health impacts, which are also critical in @ugbthe spread of the pandemic.
Livelihood empowering of the vulnerable groups utdihg female headed households
and orphans within sugar production areas and fmoganding communities would
reduce tendency by women to trade for sex (adargsson-health aspects of the
pandemic).

4. Enhancing the opportunities that the sugar indubas to increase gender balance in their
operations

Sugar estates and factories tend to employ langely compared to women. Women,
when employed are meant to mostly weed the sugatgilons at which time they also
need to work in their own fields (November to M3atcBender imbalances are also
found with respect to decision-making powers; wonb&ing under-represented in
Sugar Cane Growers Associations and in leadersigpigns.

Out-grower schemes have been reported to incresasdeginequality as women spend
more time working in the fields than men.

Proper mainstreaming of gender, (going beyond asing the number of women
taking part in particular activities alongside metaking into account the inter-linkages
between HIV/AIDS, poverty and gender inequality \pdes excellent equitable and
sustainable improvements of rural livelihoods.l$baaddresses issues of access to, use
and control of resources and benefits.

Medium Priority Aspects

5. Securing a sound policy for ethanol, fuel blegdand gel fuel that will optimise the positive
effects on the environment

Ethanol production for fuel blending has potent@dsitive impacts, mainly the
reduction of fuel dependency, but also a reduatiorarbon emissions and contributing
to reduce MTBE and MMT as additives.

For these benefits to be optimised, an adequateypahd regulatory framework must
be in place to ensure ethanol will be producediificgsent quantities and that it will be
used for purposes of fuel blending.

Fuel blending ratios are currently being discuseeitie GRZ, but no commitments yet
made.

The sugar industry currently has the potential édasn the production of molasses) to
satisfy E5 and E10 blending ratios by 2015 and 2020wever these need to be
confirmed based on expected increases in the cqtgmof petrol, statistics and

forecasts for which are currently lacking in Zambia

The Energy Policy already promotes ethanol prodactind fuel blending, but an
appropriate regulatory framework, which offers imieées to potential producers in the
sugar sector, and guarantees both to potentialperd and the GRZ, is still pending.

Deforestation is currently one of the key environtaé concerns in Zambia, which is
partly due to the demand for fuel-wood and charématiomestic use. Deforestation is
also associated to urban centres and road axesfu€lehas the potential to reduce
pressure on wood resources.

Gel fuel also has the potential to reduce the higtidence of indoor air pollution
associated to the burning of fuel-wood and charcotiie households.

page xv



Strategic Environmental Assessment for the Zamhbteohal Sugar Strategy
SEA Study

= Gel fuel is promoted under the ZNSS and the Enétgljcy as a measure to reduce
pressure on forest resources, but it requires aguade framework to ensure it will be
produced, is socially accepted and consumed ire&éuel wood and/or charcoal.

6. Securing an environmentally integrated stratégyroads upgrading/construction and for
upgrading/expansion of the railway system

= The upgrading of roads, construction of new roamsexpansion of the railway system
- all considered in the ZNSS — have a potentiaxacerbate deforestation (by the effect
of inducing human settlements) and other environtedempacts associated to linear
infrastructure projects.

= Currently discussions on environmental implicatioos expansion are addressed
primarily at the project level. Opportunities sheblde explored to address them at a
strategic level (i.e. Transport Policy) through tlmnsolidation of Strategic
Environmental Assessment, a tool on whose developB@Z is currently working on.

= The EIA system is the main tool currently availableZambia to address potential
environmental impacts of transport infrastructureojgcts. However there are
indications that the EIA system might currently hetas effective as it could be, and
thus there could be an opportunity for improvement.

Low Priority Aspects

7. Exploring the implications of the POPs Convemfior the regulation of sugar cane burning

= Cane burning is a source of certain POPs regulayethe Stockholm Convention on
POPs.

= Sugar cane burning is an important source of unidted generation of POPs, which is
currently not addressed in Zambia’'s National Immatation Plan (NIP) for the
Stockholm Convention.

= The NIP should establish a plan to reduce generatid®OPs by sugar cane burning,
but any such strategy should address the potesuizib-economic effect of shifting
from sugar cane burning to green cane harvesting.

8. Securing co-generation policy that optimiseiefit use of bagasse from the sugar sector

= Bagasse is a by-product of sugar production, ctlyrémirned for power generation to
satisfy power needs in the sugar factories

= Opportunities exist to increase power productiorplsis which could be sold to the
national power grid, resulting in more efficieneus existing energy sources

» An adequate regulatory framework is necessaryltwahe sale of this electricity.

Recommendations are made to address the key asaeeisll as other associated issues. These
are summarised below.

Recommendations
Addressing high-priority aspects

Water efficiency in the lower Kafue River Basin

 The GRZ needs to conduct a comprehensive Watengalstudy of the whole Kafue
River Basin to establish a realistic estimate otewavailability for any increase in
agricultural production under irrigation.

e The moratorium on the allocation of water rights in the Kafue Flats should be
maintained until completion of the water balanaelgt

» Development of additional hydropower capacityshould be sought in other places
other than the present Kafue Gorge hydropowerostati
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¢ Institutional and capacity building programmes need to be developed and
implemented for the new natural water resourcesitormng programme.

e Institutional and capacity building should be undertaken to ensure effective
implementation and operation of the new structiwesseen under the coming National
Water Policy.

Vinasse management

» Capacities within ECZ need to be developed in order to ensure they ffantigely
carry out their functions as executive agency witards to the challenges posed by a
new industrial process in Zambia (alcohol distile), and its main waste product
(vinasse).

e Training and capacity building for ECZ needs to be undertaken on knowledge of the
ethanol production process and vinasse. Study toawil be organised where sound
vinasse management by the sugar industry is beirged out in the region.

« The MTENR should have a policy stance on biofugisluding aspects related to
vinasse management, up-take of land and soundoemvéntal practices.

« Establish basic guidance on vinasse managemenbetaised for evaluation of
applications, quality of EIA reports and determgiconditions to be attached to
development consents.

HIV/AIDS

e There is need for the GRZ to amplify through theQNANAN and other stakeholders
the need for responses to non-health impacts of AIDS in the strategic framework
for the multi-sectoral responses to the pandemigrder to elevate their importance
and hence attract more allocation of resourceadbvities addressing these impacts.

* The GRZ should encourage sugar companies and ethployers within the sugar
sector to mainstream HIV/AIDS activities takingdnaiccount non-health impacts as
well as the normal health ones through the exitASF.

* The EC support to the development of out-groweesws should be on condition that
enhanced HIV/AIDS mainstreaming taking accountafi-health impacts is part of the
core activities in the implementation process.

Gender

* There is need for the GRZ to increase awarenessughrthe GIDD and other
stakeholders that gender is much more than levphdicipation of men and women in
particular activities, as it includes importantuies such as decision making, use and
control of resources and sharing of benefits freodpctive activities amongst others.

* The GRZ should encourage sugar companies and ethployers within the sugar
sector to mainstream gender going beyond the ptiopoof women employed to
sensitising their employees on pertinent gendeunessusing existing institutions
specialising in gender activities.

e The EC support to the development of out-groweests should be on condition that
gender is properly mainstreamed going beyond thebeun of women out-growers or
scheme committee members.

Addressing medium-priority aspects

Ethanol production, fuel blending and gel fuel

* The GRZ should make a firm commitment towardsrttadatory blending of petrol
with ethanol.
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Thelegal and institutional framework should be developed soonest for the national
fuel-blending sub-sector, to enhance the intemesh fpotential ethanol producers and
the fuel blender(s) and guarantee the market.

In situ fuel blending options (decentralised) should be given consid®ratto
encourage ethanol production destined to fuel-blendand which is not in the
proximities of the Indeni refinery.

A study should be carried out to establishaheeptability of gel fuelas a substitute of
wood-fuel and charcoal, particularly in the runatidow-income urban areas.

A policy framework is developed to support investment in the gel fuelduction
through appropriate incentives, standards and refsestudy tours where gel fuel has
been introduced (e.g. Malawi) could be organised.

Any production and commercialisation of gel fuebsld address thpotential socio-
economic impactson the people engaged in producing and commesiciglicharcoal,
giving them stakes in the gel fuel sub-sector.

Environmentally integrated roads and railways pwlic

The wholeEIA process in Zambia should be evaluatedthrough a stock-taking
exercise, in order to strengthen it.

The Procedures Manual for Environmental and Social Mgemment in the Roads
Sector in Zambigprepared by the RDA should be more accessibkhduld be freely
available on-line through key institutional welesit

Based on the above revisiagpacity-building and training needsshould be defined
for both the ECZ and the ESMU.

The curricula of university degreesin engineering and social sciences should be
appraised in order to identify opportunities toddiuce elements on EIA.

The above elements could be considered as pdreafdcomingSEA of ROADSIP 11,
which will be financed by the EC.

Strategic Environmental Assessmentshould be promoted at the Transport Policy
level within the MCT, with a view to apply it in éhcontext of the next revision of the

policy.

The transport policy-making and planning systemshould be revised to ensure the
environmental stakeholders (especially the ECZ)y da active role in it, ideally
through SEA processes carried out in an integratadner to the policy-making and
planning processes in the transport sector.

Addressing low-priority aspects

POPs

Zambia’s National Implementation Plan (NIP) of t8&ockholm Convention should
acknowledge the unintended production of POPs fronthe burning of sugar cane
and explicitly include its contribution to the geaton of POPs.

The ZNSS shoulgromote Green Cane Harvesting GCH); but any strategy to reduce
sugar cane burning must ensure it does not resslghificant socio-economic impacts
of farmers and cane cutters.

‘Cool burning’ practices should be encouraged asvay to reduce emission of
particulate matter.

Co-generation
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« Thelegal and institutional framework should be developed soonest for co-generation,
to enhance the interest from potential electrigitpducers in the sugar sector and
guarantee the market.

« A framework of incentives should be developed to attract potential investniro
electricity production from biomass.

Recommendations of a general nature

Environmental and Social Management Systems

* The development of aBnvironmental and Social Management Code of Practiin
the sugar sector should be promoted, to be pregametly by all key stakeholders.
Implementation of the Code of Practice should blentary and in no way undermine
the role of legislation or of the regulatory auilies.

e The MTENR (canalised through the ECZ) should pramtite implementation of
environmental and social management systemssuch as ISO 14001:2004 and
SA8000, as well as Fair Trade certification, asay wo improve the environmental
performance of the sector.

Environmental capacity-building for new out-growers

e It should be ensured that the training aragbacity-building of farmers in the new
out-grower schemesnclude elements of good environmental and saui@hagement
practices.

Promotion of sound environmental and managementtioes of farmers and the general
population surrounding sugar cane developments

* Promote, as part of new out-grower schemes and s\eyar developments sound
agricultural practices, as well as the use of gell fas a charcoal and fire-wood
substitute (where and when available).

Waste water discharges and atmospheric emissioesding process

« The ECZ shouldreview the waste water and atmospheric emission pmitting
process ensuring all producers hold a license and arendtibg the required reports in
a timely manner. Any non-compliances should beléackmmediately.

Water balance study for the Luena Farming Block

* Water balance studies should be carried out torrdéte water availability for the
Luena Farming Block and potential impacts of the five dams propodeefore
proceeding with authorisation for works.

Fleshing-out and wording of the ZNSS

* TheZambia National Sugar Strategy(ZNSS) must be taken beyond its current “Core
Elements” phase, fleshing it out; defining a LogjiEeamework with clear objectives,
strategies, actions, resources and responsibiléies leading to official endorsement of
all stakeholders involved.

e The wording of the ZNSS should be environmentallginstreamed. Environmental
sustainability should be an integral componenhefZNSS; the environment as a cross-
cutting issue should not be limited to describing potential environmental impacts of
each ZNSS component.

0 Thelntroduction to the ZNSS should establish that the adaptation of the sugar
sector should take place in the context of susidendevelopment. Moreover
the introduction section should clearly recogntszt fperformance of the sugar
sector is closely related to the environment ansbtal development, and thus
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that environmental protection and socio-economicebtiggment are integral
components of the ZNSS.

0 Therecommendations made in this SEA Study should beedrly reflected
in the text of the ZNSS and its associated logical framework.

0 The logical framework should state any environmeassumptions and risks
made (e.g. in relation to the effects of climataraye).

0 The logical framework for the ZNSS should definevimnmentally sound
indicators.

Use of the SEA findings and SEA follow-up

This SEA report should be distributed_to lkdly stakeholders, taking the original list of
invitees to the Stakeholders’ Workshop as an iritinaf stakeholders;

This SEA report should be made publicly availabid published in the web sites aif
least the following organisations: Ministry of Commercdrade and Industry;
Environmental Council of Zambia; European Commisgi®ambia Delegation).

The MCTI and the EC should ensure that the findinfighis SEA are properly
discussed in the ZNSS Steering Committee, and idesisommitments made on how
its finding will be implemented. These decisiond aammitments should be recorded.

It is recommended for the GRZ and the EC to carty a follow-up on the
effectiveness of this SEA procesthis could take place around 6 to 12 months #f$er
completion.

The results of the follow-up study should be useddiaw lessons useful for the
development of an SEA system in Zambia, as wefbasuture SEAs financed by the
EC. Experiences could be shared in the region atetnationally also as a way to
trigger discussions with experts in the area toaldbe useful for improvement. This
would also raise visibility of GRZ and EC efforte effectively mainstream the
environment in the policies, plans and programmes.
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PART | INTRODUCTION AND BACKGROUND
1. Background

Zambia has benefited from the European Union/ACBaSrotocol, allowing it to export a
guota of sugar to the EU market at a guarantee pim 2006, the EU Common Organisation
of the markets in the sugar sector was reformedin Meatures of the reform are: (a) a
significant reduction in the price of sugar (36%)jeo four years beginning 2006/07; (b)
voluntary reduction in the production quota throwghigh-incentive restructuring scheme; (c)
introduction of a decoupled payment for sugar Ipgetucers; and (d) new quota system and
simplified quota management to ensure market balaneach marketing year.

The reform involves a reduction of the EU sugacqsj reflected in the price obtained by ACP
Sugar Protocol countries. The European Commisdi) proposed a scheme to help Sugar
Protocol countries that depend on the EU marketpt to the new situation. From 1 October
2009, the Sugar Protocol has been denounced and AOE countries benefiting from the
'Everything But Arms' (EBA) initiative, such as Zbia, will have access to the EU market. An
automatic volume safeguard clause will also be iagplo ACP non-LDCs, allowing for a
substantial increase of export levels. In the cdséambia the adaptation strategy for the sugar
sector is reflected in théambian National Sugar Strategy(ZNSS).

In 2006 the Ministry of Finance and Planning consitised a study to explore the effects of the
reform of the European sugar regime on the Zambigyar sector. In parallel, Zambia Sugar
Ltd also commissioned a study to examine effectéoown operations. The recommendations
from these studies formed the basis for the ZN€®ré Elements” of which were defined in
June 2006 through a stakeholders’ consultativegasicrevised in 2008, and are to be further
adapted based on the results of a stakeholder&siwop held in March 2009. The ZNSS will
be supported by the EC through its Multi-annuaidative Programme for the Accompanying
Measures for Sugar (AMS), which has three main aorepts and an allocation of 6 M€: (1)
implementation of small-scale out-grower schem2kjriprovement of the transport network;
(3) implementation of the sector strategy and aatext policies.

As the implementation of the ZNSS may have impantthe environment, the GRZ and the EC
have also foreseen to carry out a Strategic Enmisntal Assessment (SEA) with the following
specific objectives:..to describe, identify and assess the likely digant effects that the ZNSS
may have on the environment...also assess the degweich the ZNSS addresses the major
environmental sustainability challenges in the settThe SEA will provide recommendations
to the EC and the GRZ on how to enhance the enviental performance of the ZNSS.

It should be highlighted that the ZNSS was prepanef006. The fact that the SEA is not
done concurrently with ZNSS preparation inevitably limits the potential to influence its
contents. Nevertheless there are still opportunite to enhance the environmental
performance of ZNSS implementation if the GRZ and lhe EC have the willingness to
study and integrate recommendations that this SEA my make. This is especially the case
as the ZNSS is currently being reviewed.

The sugar sector in Zambia is described below. Aegd overview of the sugar production
process (field and factory operations) is preseimntegppendix 2.

2. The sugar sector in Zambia
2.1. Introduction

The sugar sector makes a strong contribution tolbfam Gross Domestic Product (GDP),
accounting for around 3-4% of the national incothenakes an even larger contribution to the
national export earnings, corresponding to aroscbger the last few years.

The sugar industry provides employment for arouh@®d0 workers, with a total of dependents
probably exceeding 75,000. Although not all of emgpld rely on the sugar industry as their
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sole source of income, the sector remains oneeokély sources of formal, waged employment
in the country, particularly in rural areas. A sfgrant amount of indirect employment and local
development is generated from the sugar industoy. éxample the town of Mazabuka has
developed alongside the Nakambala estate. Mucheo§dcial infrastructure in the region has
been developed, improved and maintained by sugatorseevenues. Sectors such as
engineering, banking and transportation have deeeldn response to the needs of the industry.
The impact of poverty (about 50% of Zambia’'s pofialalives below the poverty threshold of
US$2 per day) is offset in the sugar growing regibw the relatively high level of agricultural
wages provided by the sugar sector, twice the naltiaverage agricultural wage.

Zambia’s sugar industry has one of the world’'s Istweroduction costs. Agro-climatic
conditions in the cane growing regions are excelfensugarcane under irrigated conditions.
Despite this the size of the industry is constrdimeie to two major weaknesses: (1) the
country’s landlocked location - when coupled witdoptransport infrastructure, it makes it very
expensive to access export markets; and (2) theihitial cost of land development, owing to
the need to develop bulk water capacity and irdfigigation and drainage infrastructure.

These weaknesses have prevented the industry fxpamding beyond the size of its domestic,
regional and preferential export markets. Howewer EU’s EBA initiative will present new
market opportunities from 2009, albeit at greadgduced prices. Although sugar prices in the
EU will, on average, offer producers a better retiman the world sugar market, the reduction
in prices presents a considerable challenge iintlastry is to exploit fully its potential: (i) it
will reduce the profitability of current operatignshich derive around 11% of their revenue
from sales to the EU; (ii) the industry incurs ddesable social costs associated with provision
of education, health and other basic amenitiehi¢oetmployees and the local community; (iii)
high cost of land development and accessing exparkets means that financial returns from
expansion projects are modest in relation to thlesrassociated with making investments.

In order to maximise the potential of the Zambiagas sector, the industry has developed a
strategic development plan, the ZNSS, to be impigeteover the next five to ten years.

2.2. Current situation of the Zambia Sugar Industry

Sugar is currently produced in three areas. Tiges producer is Zambia Sugar Plc (ZS) (part
of the lllovo Sugar group), who own the Nakambadtate and a mill in Mazabuka District,
with approximately 89.6% of total production. Therxend producer is Consolidated Farming
Ltd (CF), who own an estate and mill in the Kaflads, Kafue District, contributing about 9.8%
of national production. Finally Kalungwishi Estatesnited (KE), located in the Kasama
District (Northern Province), produces approximat@€.60% of the total. Table 1 below
provides basic information on sugar production ambid.

Table 1. Basic information on sugar production in Ambia

ha under | haunder sugar Cane Sugar
Company Location sugar cane cane production | output
(estate) (smallholders) (t/ha) (tlyr)
Zambia Sugar Mazabuka 16,500 7,724 132.8 | 357,000
Consolidated Farming Kafue 7,430 N/A 85 23,000
Kalungwishi Estates Kasama 400 N/A 80 1,400

2.3. Outgrower and Smallholder Schemes

ZS currently sources approximately one-third ofcése supply from local out-growers. There
is one smallholder sugar cane scheme currentlyatipgr Kaleya Smallholder Trust (KST).

12008 figures (source: Struyf and Chuba, 2009)epkas otherwise specified.

2.2009/10 figures. Source: (Tony King — Zambia Sugarsonal Communication, November 2009).

3 This output is unusually high due to carry overesayields are expected to be on average 121.&ffeaexpansion
(Tony King — Zambia Sugar, Personal Communicatioyember 2009).

* Agricultural Manager CF, Personal communicatiorirdufield visit, September 2009

5 Mr Vedad Alavian — Kalungwishi Estates, Personain@unication, October 2009).
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With ZS’s expansion two other schemes are beingigeManyonyo and Magobbo. The three
schemes are thus: (1) Kaleya Smallholder Tr{&$T), operational since the 1980s; (2)
Magobbo Cane Growers AssociatigfMlCGA), under development (irrigation works to be
constructed 2009/2010); (3) Manyonyo Water Usersoégtion (MWUA), under MACO
(Small-Scale Irrigation Project, irrigation worksgreently under construction).

Table 2. Basic information on smallholder schemesd@urce: various ZS reports)

Name ha of Number of | % women | Average Yield Annual income
sugar cane| smallholders ha/farmer (t/ha) (million ZMK)
Kaleya 1,040 160 22.5 6.5 120 30-40
Magobbo 380 76 17.0 5.0 0 projected, 25
Manyonyo 555 136 6.0 4.0 0 projected, 20

Kaleya Smallholder out-grower scheme

The Kaleya Smallholder out-grower scheme was teitian 1981 by four shareholders as a
poverty alleviation strategy and an expansion etratby ZS. The land was provided by the
GRZ and the shareholders formed a holding compémgy, Kaleya Smallholder Company
Limited (KASCOL). The Company selected around 1&frfers, who underwent a six-month
agronomic training. Those successful in the trgjnirere allocated a 4 ha plot to manage along
with an associated irrigation system and 0.5 haaftlome and to grow subsistence crops for
consumption. The costs and profits became the nagpitity of each farmer.

The KASCOL scheme comprises 2,167 hectares ofabety cane land. A nucleus estate
accounts for close to 60% of the total and is madduay the Kaleya Management Company.
The remaining 1,040 ha is farmed by smallholderplots averaging just over 4 ha each. There
are three major institutions operating the Kaleyaatholder Scheme: (1) sugar mill company
(Z2S); (2) management Company (KASCOL); and (3) fmsrorganization (Kaleya Smallholder

Trust-KST), formed by the 160 small-scale farmarsluding 38 women.

ZS as a milling company provides a ready marketafbthe cane the smallholders grow. ZS

also offers services such as: water supply to ¢herme through its canal and pipeline system;
maintenance of the head work/intake canal up tohiblding dams; research on the right

varieties of cane; and provision of seed cane dootit-grower scheme. KASCOL, who run the

nucleus estate, provide inputs, haulage and marexgesarvices for the smallholders. Payments
for cane are made by ZS at the same division ofgads as all out-growers (64.8% of sugar
and molasses proceeds). Any deductions for outistgholans are made at source by ZS. Water
is provided to the KASCOL development by ZS, forietha charge is levied.

These institutional arrangements have provided rangt management to the scheme and
guarantees to creditors. Moreover cane replantird) ustainable crop practices are insisted
upon by KASCOL for participating small growers. Tlseccess of the practices can be
measured by the very high yields achieved, evehnernithan on the Nakambala estate in 2005.

Over time, the proportion of the cane land farmgdhe nucleus estate has reduced to 50%,
with the smallholder area increasing proportiongiisnallholder plots now average around 6 ha.
Another development has been the transfer of owieisf the nucleus estate, now run as a
single private entity, owned by the Mazabuka Snfatowers’ Trust (the original ZS
shareholding), KASCOL, smallholders, and indepehd@ambian entrepreneurs.

KASCOL is Fair Trade certified. This certificatioimplies compliance with a series of
standards aimed at ensuring the implementatiomod g@nvironmental and social practices, e.g.
in relation to social and environmental policy apidnning, child labour, remuneration of
workers, use of agrochemical products, etc. Thenmaotivation for KASCOL to go for Fair
Trade certification was the premiums of 60 US$/oofi sugar received from Fair Trade, and
which has to be used for community projects.

Generally speaking the scheme has enabled the K&ibers to improve their livelihoods in
terms of: (i) improved income - average net incamseording to KASCOL is around 40-50
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million ZMK/yr, which is over 10 fold the averagaral household income in Mazabuka; (ii)
improved housing; (iii) improved education for ttig@ldren of the KST members; (iv) access to
potable water; and (v) clinic services.

Mazabuka Small Growers’ Trust

The original ZS investment in KASCOL was for thepase of developing and enhancing the
capacity of Zambian small cane growers. To furtharsue this objective, ZS donated its
shareholding to a registered trust — Mazabuka S@adlvers’ Trust — in January 2005. The
trust is designed to facilitate the developmentubiire small and medium size cane growers.
The income of the trust, represented by dividerdgived from KASCOL, will be distributed
to eligible small and medium size cane grower mtsje

Manyonyo Outgrower Scheme

The Manyonyo scheme, situated East of Nega Nega,N®ACO scheme (co-funded by the
African Development Bank) currently under developm€ultivation of sugar cane is expected
to commence in 2009 and mobilisation of farmerstethin 2006. The irrigation system was
initially meant for a multi-purpose scheme of vasarops. With ZS expansion, farmers saw an
opportunity for growing a high value crop with sesmtl markets and have committed to
producing sugar cane, whilst ZS has committed jotbe cane crop. The scheme is expected to
have 555 hectares under sugar cane once it bedallyesperational.

The following institutions are playing or expectedplay a key role in the scheme: (1) sugar
mill company (ZS) responsible for provision of thearket and providing seed cane; (2)
Manyonyo Water Users Association (MWUA), formed the farmers participating in the
scheme and which represents them in all mattetaipirg to its development; (3) MWUA is
currently negotiating with KASCOL to be the managetcompany; and (4) MACO Small
Scale Irrigation Project (SSIP), which has beerfilling a key role in facilitating the
development of the scheme, including farmer orgdiun development and training.

Land tenure at the scheme is a combination of mastp land and individudiswith title deeds.
The scheme will operate without major disturbartcethe current land tenure system. MWUA
doesn’t have a block title deed to the land. Fasméro don’t have individual title deeds have
been advised to acquire these, but for practiedaes, acquiring individual title deeds by all is
not realistic in the foreseeable future. The absei@ block title will make crop establishment
and crop seasonal cost financing difficult andeisnsas a strategic weakness.

Farmers that were in the catchment area of thgaiion project were picked by nature of their
location, and there is general agreement thatwhikéyeed plenty of training in technical (sugar
cane, irrigation management) and in farmer orgéinisalevelopment areas (e.g. management).
The MWUA have their own water rights and irrigatigystem, including the water head works
and intake canals. This makes them potentiallyprddent from supplying cane to ZS.

At the moment the average member of the MWUA litresslife of a typical subsistence farmer
with production of maize, mainly for their own camsption, while cash income is derived from
a number of sources such as cotton (through theaaunm out-grower scheme), other crops,
occasional sale of goat or cow and cash transfers felatives in town. The expected current
income is around ZMK 3.6 million/household (CSOufigs). MWUA members hope that the
scheme will enable them to improve their livelihedtirough improvements in: education for
children; housing; food security/nutrition; and manoney to improve their lives generally.

Magobbo Smallholder Scheme

The Magobbo Smallholder Scheme falls within theaavkéthe ZS expansion. ZS approached
the farmers to be part of the sugar outgrower sehleased on its location. ZS will be the mill
company and will provide a guaranteed market fgasgane produced.

6 Around 30 % of the participating farmers have aegltitle deeds; the remaining 70 % farm theidlamder
customary arrangements.
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The Magobbo land was a mixture of customary atedtitand. The farmers under the scheme
have agreed to give up individual titles and agdplya block title. One farmer has refused to
give up his individual titte and will not be part the scheme; this has caused delays and an
access road for this particular farmer had to leated. Currently farmers practice subsistence
farming, (seasonal) work at the sugar estates asid ttansfers from relatives in towns.

Farmers have organised themselves in the Magobhe Gaowers Association (MCGA). The
Mazabuka Cane Growers Trust has facilitated a feahfeasibility study and is applying for
grant funding for irrigation development. As the 880L scheme provides a successful model
for smallholder development programmes, it is fikthe system will be replicated. MCGA
members have been at KASCOL to learn from the metipre; however they feel they need
plenty of training in sugar cane production and aggament, and don’t know yet which
organisation can assist them. The Magobbo farmere \given water rights through ZS who
will supply them with water under a contract arramgnt between MCGA and ZS.

The MCGA members are exited about the project aodehthat it will improve their
livelihoods, through: improving their incomes; ddishment of a clinic; and improved
education for their children. Currently there isaiear plan with regards to the development of
social services around the Magobbo smallholderreeh@nd the MCGA doesn’t seem to have
clear plans on how they will lobby for the develamhof the social services.

Consolidated Farmingalso has plans for expansion and for setting sallholder scheme at
Mogoba. These plans are still in a preliminary sfabe area is some 500 ha which would be
put under a centre-pivot irrigation regime. Theesuk would benefit some 80 farming families.
It is intended to practice green cane harvestirggvéver the area lacks infrastructure.

Kalungwishi Estates Limited has no immediate plans for expansion or out-gresebemes.
2.4. The Zambia National Sugar Strategy (ZNSS)

At the moment a detailed sugar strategy has nat peeduced, only a document containing the
“core elements”. As this is the only existing do@ant) we refer to it as the ZNSS.

The ZNSS contains four general components:
1. Expansion of sugar production through out-growaestes;

2. Diversification strategy, consisting of: (a) ethbpmduction for fuel blending, (b) ethanol
production for fuel gel, (c) co-generation of etaxty, and (d) production of refined sugar;

3. Improvement of the transport network and serviees!,
4. Development of a national sugar trade policy.

Based on the March 2009 stakeholders workshopvisa¢he strategy, it was decided the trade
policy component was no longer relevant. ZNSS carepts are described in

Table 3 below.
Table 3. ZNSS components

Component/Description Observations

Expansion of sugar production through outgrower| ZNSS makes reference to the need| to
schemes identify similar schemes for the expansion| of
KE, but KE does not currently have an
)énterest to increase production.

Sugar protocol countries will be able to exportasuguota-
free and duty-free to the EU at a price which, ill
considerably lower than in the past, would still igher | Although not mentioned, there are
than the world market price. In spite of higher patition | references to other areas targeted for sugar
(as all other Least Developed Countries — LDCs # weane growth Chief Manachingwala area,
benefit from this), as Zambia has one of the lowdgtazabuka; Kafue flats; Lisutu River aréla,

7 As referred to in Struyf and Chuba (2009).
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production costs for sugar in the world,
represents an opportunity for Zambia.

expans

Growing resistance to the provision of land for coencial
activity without the involvement of local commueisi has
been identified. Thus expansion based on out-grg
schemes, which have been successful in the Maza
District, is proposed as the way forward.

ZS has already begun the expansion of their su

production at Nakambala (foreseen a 70% increasagar
production). This is to be done both through insieg
milling capacity and increase of land under sugarecby
out-growers. The small-scale sugar cane growerZSyf
organised under KASCOL, have the capacity to exp
their area under cultivation by an additional 580 Apart
from Kaleya Smallholder Trust (KST, managed

KASCOL) currently working with ZS, two other ou
grower schemes are being established: Manyonyo

grower scheme organised under the Manyonyo WatersUs
Association (MWUA) and the Magobbo smallhold g

scheme, organised under the Magobbo Cane Gro|
Association (MCGA).

CF also has firm plans for expansion of estatedamtler
sugar cane as well as the establishment of at ¢essbut-
grower scheme (Magoba).

idgdiavonga District; Luena farming bloc
Kawambwa District; Manshya farmin
block, Mpika District; and Nansang
farming block, Serenje District.

wWdazabuka has been identified by the Ind
bokmpany Shree Renuka Sugar, intereste
establishing a sugar estate and mill,
ggrarantee of water rights is pending.

Expansion in Kafue Flats is considered b
consortium of 4 commercial farme
currently developing a 1,700 ha irrigati
scheme (Chinaga water developm
apibject) which could include sugar cane,
could supply it to CF. 400 ha have be
byarmarked for smallholder development.

t' r the other sites concerns have b

sunown either because they lack optin
rowing conditions (Lisutu river area),
WbaS|c infrastructure (Luena and Manshy
ﬁoreover for the GRZ development
Luena farming block remains seco
priority after Nansanga Farming Block.

)

As for Mpika (Manshya and Mupama|
farming blocks), there seems to be inter
by investors to develop up to 70,000
which would in principle include sugar can
a sugar factory and an ethanol distillery.

The ToR for this SEA also mentions t
Kariba shoreline as a potential expans
area, but it does not seem to be a priority
the GRZ nor pointed out as an area wh
investors have expressed an interest.

Ethanol production for fuel blending

In light of a reduction of export opportunities &od
increase production of sugar, ethanol productioh ke
encouraged. Also in the context of reducing Zantb
dependency on fuel imports, the GRZ may man
blending of gasoline with 10% ethanol.
regulatory framework will be required.

An adequ

I
d%%
ate

ZS has plans to build an ethanol plant
Nakambala, which would supply Inde
Petroleum Refinery. It is expected for t
ant to produce 25 million litres per yea
ate when production will start is not kno
also has plans to build an ethanol pl
with capacity of 32,000 litres ethanol/day.

Ethanol production for gel fuel

Wood fuel remains the main source of energy (alr8686
of total consumption), and contributes to deforésta An
opportunity was identified to produce gel fuel, be
promoted for use in households.

Improvement of the transport network and services

A key constraining factor to competitiveness in thegar
sector is the high transport costs. Measures aeséden tg
enhance transport links through roads and railway.

For roads the ZNSS refers to rehabilitation of magad
links; this is addressed under the Road Sectorstment
Programme Il. For enhancement of railway links refiee
is made to the Chipata/Mchinji rail link (connecfirio
Malawi), a part of the Nacala Corridor, and the ¢ieg

The ZNSS document does not make &
reference to new potential areas for su
cane cultivation. Some of these poten
areas would need the building of ba
infrastructure before attracting investors.

In 2008, the EC was asked by the Su
Accompanying Measures Steeri
Committee to fund an identification stug
for the construction of the Kawamb
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Kasama/Mpulungu rail link (connecting to Tanzani@he

Mushota-Luwingu road, which woul
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Beira Corridor through Zimbabwe (road) and the apgn improve access to the Luena farming black
of the Nacala Corridor for rail transport (the éatf in the Northern Province. The identification
stretching from the Port of Nacala in Mozambiquea ystudy is currently ongoing, and includes
Malawi to Lusaka), are of particular interest. environmental expertise within the team.

Development of a National Sugar Trade Policy

Various factors interact to produce complex trasleués| The March 2009 ZNSS revision workshpp
with regards to the sugar market. The ZNSS had theesncluded this component was no longer
identified a need to develop a sugar trade policy. relevant, and suggested it be taken out.

Private sector diversification strategy: co-generabn of
electricity and production of refined sugar

Sugar estates produce electricity but still requfVW
from the national grid. This component encouragéls o
improve their generation capacity, and maybe sellas
electricity to the national grid, contributing tcatohing the
increasing energy demand in the country. As wallpart
of the diversification options, an opportunity egisfor
industry to add value to its sugar product by iasheg
production of refined and direct mill white sugars.

2.5. Key Stakeholders

The main institutional actors relevant to the ZN8&8ude the following (their functions and
relevance to the ZNSS are described in more datajppendix 3).

* Ministry of Tourism Environment and Natural Resmag  * Environmental Council of Zambia

» Ministry of Agriculture and Co-operatives * Road Development Agency

* Ministry of Community Development and Social Sees + Water Board

* Ministry of Communications and Transport » Zambia Development Agency
* Ministry of Commerce Trade and Industry » Zambia Wildlife Authority

» Gender in Development Department * Ministry of Lands

* Ministry of Health * National AIDS Council

Apart from the key institutional actors describ&dee, other stakeholders relevant to the ZNSS
include outgrower organisations, commercial suganganies, sugar cane commercial farms,
professional organisations and unions, NGOs, rebdastitutes, and international development
organisations and donors. These are describedail gleAppendix 3.

2.6. Main policies, plans and programmes relevantt o the ZNSS

The main government policies, plans and programraks/ant to the ZNSS are as follows
(described in more detail in Appendix 4):

» Zambia Vision 2030 « National Energy Policy

« Fifth National Development Plan 2006-2010 « National Agricultural Policy

» National Adaptation Programme of Action (NAPA) « National Water Policy

* Biodiversity Policy  National Transport Policy

 National Biodiversity Strategy and Action Plan » Road Sector Investment Programme |l
 National Forest Policy and Action Plan  National Gender Policy

* Irrigation Policy and Strategy  National HIV/AIDS/STI/TB Policy

» National Implementation Plans for the Manageméearsistent Organic Pollutants in Zambia
» Environmental and Natural Resources ManagemenMaiistreaming Programme

2.7. Legislative framework relevant to the ZNSS
The environmental legislation most relevant toZNSS is (described in Appendix 4):

» Environmental Protection and Pollution Control Act « Electricity Act
» Water Pollution Control (Effluent and Waste WatRggulations « Forest Act
« Air Pollution Control (Licencing and Emission Stamds) Regulations ¢ Lands Act
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» Environmental Protection and Pollution Control yEanmental < Wildlife Act
Impact Assessment) Regulations
» Hazardous Waste Management Regulations » The Local Government Act
* Pesticides and Toxic Substances Regulations » Council By-Laws
» Water Act « Societies Act
» Energy Regulation Act * Agricultural Credit Act

2.8. Methodology and tools

This SEA makes use of a combination of tools. Toep8g phase was aimed at identifying the
key environmental aspects relevant to the SEA,emded in further detail in the SEA Study.
Identification of key environmental aspects wasebasn: (1) comprehensive literature review,
including: relevant policies, plans, programmesgutations, consultants’ reports, and
professional and academic publications; (2) bitdterterviews with the main key stakeholders
(see Appendix 2); (3) one site visit to a sugarecastate and sugar factory (CF); and (4) expert
judgement. Key stakeholders were given an oppdsttimicomment on the scoping report.

As for the SEA Study phase, the following mechasisamd tools were used for impact
identification, impact evaluation and preparatidhrecommendations: (1) literature review
complementary to that carried out during scopi{ybflateral interviews with key stakeholders
(see Appendix 2); (3) focused bilateral intervietwsexplore specific issues arising from the
scoping phase; (4) site visits to: sugar caneesstaid sugar factories (CF); out-grower schemes
(Manyonyo, Magobbo); (5) stakeholders’ workshop validate preliminary findings and
explore potential ways to address the key aspsets Appendixes 3 and 4); (6) use of Leopold-
type matrices for identification and assessmeposéntial impacts; and (7) expert judgement.
2.9. Key environmental aspects

The scoping stage identified the key issues of eanclhese are categorised as ‘High Priority’,
‘Medium Priority’ and ‘Low Priority’.

High Priority Aspects
Key Aspect 1. Water availability in the lower KafRiver basin
Key Aspect 2. Regulatory framework and capacitieevinasse management

Key Aspect 3. Minimising the risk for HIV/AIDS assiated to new out-grower schemes and
new sugar cultivation areas

Key Aspect 4. Enhancing opportunities of the suigdustry to increase gender balance
Medium Priority Aspects

Key Aspect 5. Securing a sound policy for ethgsroduction, fuel blending and gel fuel that
will optimise the positive effects on the environthe

Key Aspect 6. Securing  an environmentally  integplat strategy  for  roads
upgrading/construction and for upgrading/expansiotine railway system

Low Priority Aspects
Key Aspect 7. Exploring implications of POPs Cami@n for regulation of cane burning

Key Aspect 8. Securing a co-generation policy thiditoptimise efficient use of existing raw
material (bagasse) from the sugar sector

2.10. Non-issues

Key aspects identified in scoping were validatethia stakeholders’ workshop, leading to some
changes.

Deforestation associated to the sugar sector, was discardakeg issue. Key arguments are:
(i) new sugarcane developments are most likelyreas designated as farming blocks; (ii)
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firewood collection is not a key cause of deforsia (iii) charcoal is not likely to be a main
fuel in new settlements; (iv) sugar cane expansieyond that around existing sugar estates
does not seem feasible in the short- or medium:téwnsugar cane expansion may have a
positive effect on deforestation if it substitulasds under slash-and-burn agriculture.

HIV/AIDS and gender issues were raised from medium priority to higioqity. The relevance
and importance of these aspects as associate& tdNBS was confirmed. A high priority is
also consistent with the urgency of these aspéctatenal level.

Food securitywas not identified as a key issue associatedeatigar strategy. Although food
security is an issue in Zambia, farmers shift tgasicane mainly because it helps them attain
food security, met by purchasing food with the imeoobtained from the sale of sugar cane.

Theregulation of atmospheric emissionsvas initially identified as a key aspect as theent
regulations do not set emission standards for Isagix®d combustion units. However ECZ has
confirmed that a new approach has been developesteat emission standards will be
independent of the type of industry or of combustimit, and new Regulations (due for
signature by Cabinet) have already been prepakags this is no longer an issue.

Potentialconflicts over landand impacts associated to general poverty issuestaiken out as
key issues, as not significant in the context efshgar strategy.

Other potential environmental impacts of the sectlthough opportunities may exist to
improve performance, were not identified as keyeatp These include: (i) water contamination
associated to use of agrochemicals and factoryewaster - basic treatment systems are in
place and, although there have been incidentslaftpm into the Kafue river, the situation has
much improved in the recent years after interverstiivom the ECZ; (ii) atmospheric emissions
from boilers in the sugar factories; (iii) contamiion associated with use of fertilisers and
agrochemical products; and (iv) waste managementassociated to fly ash disposal.

2.11. Assumptions, uncertainties and constraints of the SEA

There were no major factors that hindered the SE#cgss. The main shortcomings were
related to ownership of the process by the GRZthadccess to certain information.

Participation of certain Government institutionskigy phases of the SEA process fell short of
expectations, e.g.: (i) participation to the megtivhere the findings of the scoping phase were
presented, and to which all ZNSS Steering Committeenbers were invited, was very poor;
(i) none of the ZNSS Steering Committee membergny representative of GRZ institutions,
provided feedback to the Scoping Report; (iii) sdag actors did not send any representatives
to the stakeholders workshop, which was a key dppiy to contribute to the process.

It was also not possible to obtain some informatimhich would have being of help for
analysis. The information either did not exist, wamfidential, or could not be secured.
Examples of information that could not be obtairieduded: new policies and regulations
which were being discussed in Cabinet; ToR for Kladue River Basin water balance study;
final report on the pilot introduction of gel fueh Zambia; reliable projections for petrol
consumption; reports of water discharges and athegpemissions from sugar companies.

3. State of the environment in Zambia ®

Situation, climate, rainfall and main agro-ecologial zones.Zambia is a landlocked country
situated on the great Plateau of Central Africangybetween latitudes 8° and 18° S and
longitudes 22° and 34° E. It has an extension @{642 knf and altitudes that range between
350 and 2,164 metres above sea level. The fourrnbégones present in Zambia are: forest,
woodland, grassland and aquatic systems. Climasehstropical, characterised by a cool dry
season (May to August), a hot dry season (Augubioiember) and a rainy season (November

8 This section is based mainly on: Environmental i@ilof Zambia (2001), Pope (2006), the Nationaidyoon
Environment and the National Adaptation Programin@ation. It is not the purpose of this sectiorpt@vide a
detailed description of the state of the environtnerhich is covered by, e.g. the above documents.
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to April). Annual rainfall varies from an averagé H000 mm in the northern parts of the
country to 600 mm in the South. Mean annual tenipera range between 18 and 20°C, with a
highest of 32°C and a lowest annual of 4°C.

Zambia is divided into three major agro-ecologmahes, as shown figure 4 (Appendix 1).

Zone | covering the valleys of Gwembe, Lunsemfwd &wmangwa, and also including the
southern parts of Western and Southern provincese Z has the harshest climatic conditions,
with rainfall under 800 mm and a short growing seasf between 80 and 120 days.

Zone |l covers the Sandveld Plateau of CentraltdBasLusaka and Southern provinces, as well
as the Kalahari sand plateau and the Zambezi Fteids of the Western Province. 87% of this

zone could be used for agriculture purposes, biyt 506 is accessible, the rest being set aside
for national parks, game management areas andsoéme Il is characterised by an annual

rainfall ranging from 800 to 1,000 mm and a growssgson of between 100 and 140 days.

Zone 1l includes part of the Central African Pkatecovering Northern, Luapula, Copperbelt
and North-western provinces, as well as parts oérge and Mkushi districts. Only 52.7% of
the land is suitable for cultivation due to soiksirty highly leached. It has an annual average
rainfall of 1,000 mm and a growing season of 12050 days.

Hydrogeography. Zambia has two major river basins: the ZambezitaedCongo. Zambia has
extensive and diverse wetlands of local and inteznal importance, covering about 14% of the
surface area. Main wetlands are shown in

Figure 5 (Appendix 1).

Biodiversity. Zambia lies within the Zambezian Regional CentreEaflemism. Zambia is
divided into sixteen ecosystems, 14 of which areegtrial, one aquatic and one anthropic land
cover type. Eco-regions of Zambia are showRigure 6 (Appendix 1).

Forests and vegetationThe predominant type of vegetation is Miombo woadlgollowed by
grasslands, closed forest types and, finally temaitbush group type. According to a recent
study (Kalinda, 2008) forest cover is estimatedpgiroximately 49.9 million ha, i.e. 66% of the
total land area. The main forest types are semiiggeen forests, which account for more than
45% of the total land area and 68% of the totatgbarea; the second main type are deciduous
forests, with nearly 20% of total land area and 3f8Rtotal forest areas. The Provinces with
largest forest cover are the Northwestern Prov(26e1%), the Western Province (16.5%), the
Central Province (15.8%) and the Northern Provi(lb&4%). Those with the lowest forest
cover are the Copperbelt (3.2%), Lusaka (3.3%)larapula (6.9%). In the intermediate range
we find the Eastern Province (10.3%) and the SentReovince (9.3%).

Climate change.Over several decades Zambia has experienced a nwhbkmatic hazards,
including drought, seasonal floods, flash floodgtreane temperatures and dry spells.
According to the National Adaptation Programme ofidn droughts and floods have increased
in frequency, intensity and magnitude over the ttastdecades and have adversely impacted on
food and water security, water quality, energy sustainable livelihoods of rural communities.

Climate forecasts predict that Regions | and Il iéve lower average rainfall, whereas Region
[l is expected to increase its average rainfakkad temperatures are expected to increase in all
Regions in about 2°C in the 2010-2070 period. Teasmges are expected to result in increased
frequency of warm spells and heat waves; warmer raote frequent hot days and nights;
increased frequency of heavy precipitation eventsiacreased area affected by droughts.

Climate change may also influence efficiency of thgar sectdr Sugar cane is a water-
intensive crop and its growth is directly relatedrainfall, temperature and water availability.
Sugar cane in Zambia is under irrigation, reducinigerability to climate change, but exerting

° The climate dependencies of sugar cane produatidrpotential effects of climate change is basethen
document: Enabling Activities for the Preparatid@amaica’s Second National Communication to th&ORC,
Vulnerability and Adaptation Assessments Work Pgek& Water Resources and Agriculture, Final Report
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further pressure in water stressed areas. Alsothrisaclosely related to temperature: optimum
temperature for sprouting of stem cuttings is 3238slowing down below 25°C, reaching
plateau level at 30-34°C, reduced above 35°C aadipally stopping above 38°C. However,
for ripening temperatures between 12-14°C are alasir as it influences the reduction of
vegetative growth rate and enrichment of sucroseame; at higher temperatures reversion of
sucrose into fructose and glucose may occur, lgadihess accumulation of sugars.

Presence of pests and changes in their patterhalgol change with temperature. For example,
smut initiation and spread is high when ambientpieratures are in the range of 25-30°C; the
spread of red not disease is high in the temperatumge of 37-40°C (other conditions being

similar); rust incidence is high when minimum temgtares are reduced. Insect pest activity
could also be similarly affected by changes in terapure and humidity. Sugar cane

productivity and juice quality are influenced byatleer conditions during the crop-growth sub-

periods. Sugar recovery is highest with low hurgiditright sunshine hours, cooler nights with

wide diurnal variations and very little rainfall g the ripening period. Presence of pests and
changes in their patterns will also change withgerature.

Key environmental challenges.The progress report on the Millennium Developmenhl&
(MDG) show an improvement in all MDGs, with the egtion of MDG7 on environmental
sustainability. The National Environmental Policeintifies the following key challenges: (i)
deforestation; (ii) land degradation; (iii) wildéifdepletion, especially in the protected area$; (iv
soil erosion; (v) loss of productivity; (vi) inadegte sanitation; and (vii) air and water pollution.

The EC’s Country Environmental Profile (CEP) refdws the key environmental issues
identified during the FNDP stakeholder analysism8oare widespread at national level: (i)
deforestation —particularly evident adjacent todvester catchments, major urban areas and
trunk road systems; (ii) wildlife depletion; (ifish stock depletion; (iv) loss and degradation of
wetlands, especially in the Kafue River basin;pgs of biodiversity; and (vi) avoidance of
future contamination and increased, appropriatedliveg of hazardous and radioactive wastes.
Other issues are more localised: (i) land degradand dereliction — mainly in mining areas,
but increasingly also in peri-urban and highly Iedttand drought-prone areas; (ii) surface and
groundwater pollution — in mining, urban and maggricultural areas; (iii) localised air
pollution — mainly in mining and major urban areas.

PART II ENVIRONMENTAL IMPACTS OF THE ZNSS

4. Introduction

The sections below explore in more detail the emrirental baseline associated to the key
environmental aspects identified, including caufece relationships, trends, expected state of
the environment in absence of the ZNSS (where aelg\and expected effects of the ZNSS on
the key environmental aspects. These analysetatgases for identifying recommendations to
enhance the environmental performance of the ZW&fBres 1, 2 and 3 (Appendix 1) present a
synthesis of the environmental performance of thed sugar estates as well as the potential
environmental impacts of implementing the ZNSS.

5. Key aspect 1: Water resources in the lower Kafue River basin
(high priority)

5.1. Current state

Description of the area

The Kafue Flats are located in the flat countryolethe Itezhi-Tezhi Dam downstream up to
the Kafue Gorge Dam; it is a wetland area with 40000 - 15,000 kfpand a highly valuable
environmental system. ZS and out-growers on th¢hson banks close to Mazabuka are the
largest producers of sugarcane in Zambia. CF themorthern banks.
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The Kafue flats flood annually and attenuate fldlogvs into the Kafue Gorge reservoir, this
results in considerable surface evaporation. Themnagime has been altered due to the ltezhi-
Tezhi and Kafue Gorge dams, constructed for thdymtion of hydropower.

Increases in water use from agriculture, indusind demand for energy in Zambia, coupled
with the need for continued environmental sustalitgbmean that the Kafue River is being
placed under competing water demands and increasitey stress.

The Kafue River hydrological dynamics have beeneced by numerous studies. Most have
focused on individual matters such as improved renmental flows or development of new
hydropower schem&$ but a few make a more comprehensive system asahykiressing
agricultural and hydropower developments. All oé tmentioned studies refer to the large
complexity of the river basin and the poor avaiigbof data. The hydraulic characteristics of
the Kafue Flats make both measurements and walk@ndeacalculations difficult. Uncertainty
in hydrological monitoring data is referred to ilsh of these studies; this is the main reason for
the different results obtained and the uncertardi®und on water availability.

The water use in the Kafue Flats can be categoigedour areas:

1. Consumptive use for domestic water suppMost of the domestic water use is for the
Lusaka Water and Sewage Company, but also othéhditees take their water from the
Kafue River. Return flows from domestic use is gndficant since Lusaka Water and
Sewage Company releases its treated sewage wateotioer river basin.

2. Consumptive use of water for irrigatiofihe majority of the irrigation is for sugar cabef
it is also used for wheat, maize and other cropsg. fivo major sugar cane estates, ZS and
CF abstract water from the Kafue River through tsangstream of the Kafue Gorge
Reservoir. Almost all irrigated water is lost thghuevapotranspiration but a small portion
is drained back to the river through drainage caoalroundwater flow.

3. Non-consumptive use of water for hydropower proiductThe existing hydropower plant
at Kafue Gorge has a capacity of 900 MW and is digetoth base load and peak power
production. During the last decade the Kafue Gdrae had problems of running at full
capacity, but an on-going rehabilitation by ZESC@I woon make the power plant
operational for 900 MW. Future plans exist for allshig a 120 MW power station at the
outflow of the Itezhi-Tezhi reservoir and for a 6080 MW power station at Kafue Lower,
65 km upstream the confluence with the Zambezi RiV&VH, 2008).

4. Non-consumptive use for environmental conservatibm preserve some of the natural
flooding variation of the Flats, ZESCO’'s water tigtor ltezhi-Tezhi is linked to a
condition of releasing a “freshet” of 300%m for four weeks during the end of the wet
season. Furthermore the water right stipulatesrénmim flow of 25 n¥s downstream the
Itezhi-Tezhi reservoir, which is also necessargrsure stability of the aquatic ecosystems.

The main source for current water use is the WRigints record!; however the use of this as a
base for water use is problematic. Water righeésraot fully up to date because users have
failed to report changes or reapply for extensamg because the Water Board does not have
the capacity to fully monitor water use. Also itsidll difficult to identify the exact location of
the water abstraction points from the water rigbtords (the Water Board is transferring the
water rights to a GIS database, which will tremerslipimprove information). The water right
only gives maximum daily abstraction as’/day. Because of general lack of capacity,
measurements of water use are scarce and informati@ctual use is therefore not available;
however for seasonal users such as irrigators| ot can be assumed to be considerably
lower on an annual basis then the total water sighbcated.

9 The most recent reports are: Institute of Hydrgl(p94); JICA (1995); Scott Wilson Piésold (2003);
WWF and ZESCO (2004); Department of Water Affa8({7); World Bank (2008); and Ministry of
Energy and Water Development (2009).

11 |nformation provided by the Water Board 09 Nov 200
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Estimated water rights in the Kafue flats (2009 263 n¥/s (including consumptive and non-
consumptive water use) and 38/snfor consumptive use. Water users and their water
rights/requirement are: 215%m= for hydropower; 35 ffs for agriculture (irrigation); 3 #s for
local communities & industry; and 25%w for environmental services. For sugar cane én th
Kafue Flats the water rights record differs slightlom the values above, especially for out-
growers. It is also observed that some of the wiagéits stated by ZS for the sugar cane out-
growers are reported as other crops in the Watardecord.

Actual water use is furthermore different becausierigators using less water during the rainy
season. Records of pumped water from ZS reveatltitéig the seasons 2006-2008, only about
50-60% of water rights were used on an annual bBsishermore even during September and
October, when demand was close to the water righit, more than 60-65% was used. The
reason, according to verbal communication from &Sthat the capacity of the canal and
pumping scheme could not accommodate the water mknAavisit to CF indicated the same
situation. Both sugar estates are therefore anthreent investing in more pumping capacity.

Water Allocations System in Zambia

The Water Board considers all applications for waights; in deciding over an application it
has wide discretionary powers to issue and attaetconditions in its opinion are suitable. The
decision is based upon advice of the DepartmeWaier Affairs. Most water rights are issued
for a renewable period of five years, but applisara@n request rights for longer periods.

Irrigated agriculture has gained prominence inibsin where, apart from sugar cane, other
crops have been introduced and grown commercidlys development has given rise to
increased demand for water. Furthermore, wateegrcaused by the increasing population
demanding more and more water, as well as the afguetimatic conditions coupled with poor
management of the basin, have brought about anamix@mbetween supply and demand.

The need for good water resource management ddhee Flats becomes more urgent at the

present moment as all developments, current anmthethrequire adequate water supplies. In

this regard, as a first step in the granting ofewvaights, an assessment of the surface water
resources supply becomes essential to maintaitydquhe distribution of the resource.

Water balance (according to available information)
The following formula is used to get a rough estadavater balance for the Kafue Flats basin:
Q=(p+tq++g+aq)-(a+ta+at+a) where

Q = available surface water allocation 4 gestimated return flows

p = rainfall contribution from the catchment ; =aenvironmental flows

. = releases from the Itezhi-Tezhi darg, = existing water rights by other water users
spillway gates (other than ZESCO) in the sub basin

g2 = contributions from the gaugedys = evaporation losses

rivers/streams in the sub-basin

gz = contribution from ungauged streams 4+ =& ESCO rights at Kafue Gorge

The variables were calculated and are summaristigeifollowing table (Water Board, 2009).

Table 4. Summary of water balance variables for th&afue Flats area

Variable Description of variable m%/s
01 Releases from Itezhi-Tezhi into Kafue Natural Gieln 206
P Rainfall Contributions from the inundated subibas 96
Ot Contributions from gauged and ungauged tributaries 66
Oa Return flow 0.5
& Environmental flows 25
& Water rights granted (excl. Zesco) 38
a Evaporation losses 59
a Zesco Water right 215
Q Balance 31.5
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The water balance shows a surplus of 3135 in the Kafue Flats at this very moment (2009).
This would be sufficient to support the developmeinadditional agricultural activity on about

31,500 ha, using the 1 litre/s/ha as suggesteddph8ns, 2008 (cited in MEWD, 2009).

Water rights allocated

At present (2009) the following water rights haveeb allocated to the sugar cane producers.

The distribution of areas under furrow and ceniv@{irrigation is presented in Table 6.

Table 5. Water rights allocated in the sugar sector

Water User Water Rights allocated
m°/day m°/s
Zambia Sugar Estate 1,246,428 14.4
Outgrens 575,540 6.7
Consolidated Farming Estate 515,000 6.0
Outgrens 0 0
TOTAL 2,336,968 27.1
Table 6. Areas under centre-pivot and furrow irrigation in the sugar sector
Name of Sugar Company Area (ha) under | Area (ha) under | Area (ha) under
sugar cane furrow irrigation centre-pivot
Zambia Sugar Estate 16,500 10,916 5,584
Outgrowers 7,724 3,126 4,598
Consolidate Farming Estate 7,430 4,532 2,898
Outgrowers 0 0 0
Kalungwishi Estate Estate 400 0 400
Outgrowers 0 0 0
Total 32,054 18,574 13,480

A little over half of the total area planted to eas currently under furrow irrigation, which is
the least efficient system of water use. Only abf@u¥o of applied water is effectively available
to the plant and the remainder is lost in surfageaff and evaporation. Centre-pivot irrigation
is more efficient, at 80% efficiency. Here the rémd&r is lost as evaporation and some surface
run off. The most efficient application system rgdrrigation, where water is applied through
perforated plastic pipes, buried some 20 cm, aedvidder is applied directly to the rooting zone
of the sugar cane with virtually no water lossysdme loss through percolation.

Figures on water consumptive use by the two diffeirgigation systems at ZS do not show the
above trend, as under the furrow irrigation systeenfull crop water demand cannot be met.
This is said to be because water abstraction frenKafue cannot satisfy the requirement.

Besides the water consumptive efficiency, othettofac influence the choice of irrigation
systems. Furrow irrigation is relatively easy tonage and virtually unskilled workers can
operate the in-field system. The programming ofrtteen water distribution is the hardest part;
this is one of the reasons furrow irrigation iseoftselected for smallholder schemes. The
disadvantage is that the land has to be formedconatant slope, to make a uniform application
of water over the whole length of the field. Iniifiand preparation costs are therefore very high.

Centre-pivot irrigation does not require this ldadming, but the investment costs of the centre-
pivot and its installation are high. Also its op@a costs are higher than the furrow system.
Furthermore, this system needs skilled workersprate it. Drip irrigation is expensive from
an investment point of view as perforated tubeshalimited life, one whole crop cycle (6-8
years). Furthermore the pre-application equipmerd. (pumps, filters, fertiliser application) is
sophisticated and the operation requires highljeskivorkers.

DWA is charged with collecting data on surface gmdundwater; however its information
management system is not up to date and requirpsow@ment in data collection, data
exchange and processing as well as in monitoringraporting. With inadequate capacity to
monitor water rights issued, water abstraction bgrsi is not effectively controlled. With an
insufficient monitoring mechanism the level of matg is currently unknown, although
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installed metering is a requirement for every waddstraction. There is the ongoing
development of creating a new water resourcesnmdition system with focus on the collection,
exchange, processing, monitoring and reportingd| afada.

Due to the lack of accurate figures on the actsal of water in the Kafue Flats, the Water
Board has put a moratorium on the allocation of Meater Rights as from 2008. The DWA
recognizes the need for a detailed water balanoaigh of the entire Kafue River basin. This
includes detailed assessments of all major sedaftiesting the river runoff, e.g. mining,
agriculture, hydropower and domestic water suppisesent and future scenarios should be
considered. It should, contrary to previous studiesisider the whole of Kafue River basin for
the system analysis. Terms of Reference for thidyshave been prepared.

5.2. Expected impacts in absence of the ZNSS

Future water use is very difficult to predict. OB-gear horizon it is not anticipated that much
will happen more than that the water rights willdmted out for the actual demand, and that
canal and pumping capacities are upgraded to ftilige allocated water rights.

The Lusaka Water and Sewage Company will probatast $mplementing their plans for
changing their source from groundwater to surfaegewby increasing the treatment plant
capacity at the intake from Kafue River. It is jedgfeasible that part of the expansion is
possible to 2015 and that the abstraction is dalufstem the present 95,000%uay. This will
result in an actual water use of close to 4%rduring the dry months for the Kafue Flats by
2015. On the longer term (10-20 years), Lusaka Wateanticipated to grow further.
According to the present Water Supply Master Plaimd developed, this would represent an
abstraction from Kafue River of 460,000/day (5.3 ni's).

CF still has capacity in its sugar factory and l@nping expansion of 2,000 ha through out-
grower schemes (Struyf and Chuba, 2009). ZS’s fadias capacity for another 400 ha. These
expansion plans would lead to some 36,000 ha fgarsgane irrigation. Assuming a 20%
increase in other irrigation, and taking into actaihe growth of Lusaka, this would give a total
water demand in the Kafue Flats in the dry monft8ont/s, or 4.1 million n¥day in the long-
term perspective. Table 7 below summarises thegion of water demand in the Kafue Flats.

Table 7. Water demand projections in the Kafue Flag

Type of use Water demand in driest months (n/s)
Present 2015 2020-2030
Sugar cane irrigation 31 34 36
Other irrigation 4.5 4.5 5.2
Domestic and industrial use in Lusaka 2.8 3.6 6.6
Total 38 42 48

Water Right quantity vsactual water requirements in the case of sugar cancultivation

Sugar cane requires an average of 1 I/s per hettamever, during its development the sugar
cane plant doesn’t need the full amount of watarirg) the first 2-3 months the requirement is
about 75%, then when the cane is actively growiregftill amount is required; but one month
before harvest a drying off of the cane is requicednhance sucrose formation.

One could argue that during the driest months, éeper and October, when the harvest is in
full swing, about 1/3 of the cane area is not reggithe full amount of water. The moment the
whole area requires the full amount would be altwotmonths after the last cane is harvested,
which is in the middle of the rainy season. At tiimse rainfall will supply most of the required
water, supplemented with some irrigation; againftiieNVater Right will not be used.

The only period when the full demand is requiredildde just after the rainy season and at the
beginning of the harvest. This is the time with éswemperatures and consequently lower
evapotranspiration of the sugar cane plant. Ihésefore felt that the water quantities allowed
under the Water Rights are on the comfortable aidkthere might be more water available in
the water balance than calculated according teviter rights allocated. During the assessment
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of a water rights application the aspect of cropeweequirement at different periods in the year
should be taken into consideration in establishimegvalue of the water right.

Present and future hydropower needs

ZESCO currently has four major schemes that supplyer: Kafue Gorge (900 MW capacity);
Kariba North Bank (600 MW capacity); Victoria Fa(ts08 MW capacity); and Lumsemfwe &
Mulungushi (28 MW capacity). Kafue Gorge is thegkst producer with 430 MW firm power.
Electricity production capacity in Zambia has higtally been well above demand, although
peaking capacity has been missing during times vitheplants have not been fully operational.
Relatively poor high-voltage transmission linesdn&wther prevented large exports.

The FNDP states that hydropower generation is drieeopriority development objectives and
ZESCO judges that power demand is projected teéass by 100 MW per year (World Bank,
2008). The power demand is very much linked tortteing industry (59% of the electricity
was used by the mining sector in 2007). Considetiegoresent downturn of the mining sector
due to the global economy, power demand projectoast the moment very uncertain.

However, during recent years electricity demandadaothern and eastern Africa has generally
increased and on a regional scale electricity deinwét probably continue to increase despite

the current global economic downturn. There arerssive plans to rehabilitate the regional grid
for transmission; in Zambia rehabilitation projeaisied at increasing capacity of transmission
lines and the three large power schemes have bedorasome years. The rehabilitation of

Kafue Gorge is to finalise by 2009, making the poplant operational for 990 MW.

The general need for power in the region and tleesasing transmission capacity, nationally
and regionally, has made ZESCO predict the needextended power production, and new
power schemes are planned. The two most immediajeqts are the Kafue Gorge Lower and
Itezhi-Tezhi. Future demand for extended power petidn in Zambia will depend on how the

regional, now deregulated, market and the globahemy develop. If investments occur for a
regional transmission grid, the high hydropowereptil in Zambia will be of large interest for

South Africa and countries in East Africa. The otlperspective is where investments in
regional grids do not occur in the near future amding production demand remains low.
Electricity production will then focus on providirgectricity for services (mainly domestic).

Under this scenario growth is moderate and the idiate need mainly for peaking power.

Conflict situation

The water balance analysis of the Kafue Flats d¢iverpast years has shown no real conflict
between irrigation and hydropower. The reason as plower demand has historically not been
very high and that both the Kafue Gorge and themsjgar cane estates have had limitations
in their technical capacity, preventing both usesm fully utilising their water rights.

A water balance analysis of the Kafue Flats unde&sré conditions has confirmed a potential
conflict between hydropower production and sugaregaroduction. In a MEWD report (2009)
a limited modelling exercise was carried, using sgenarios for hydropower development:

1) No increase in power demand at Kafue Gorge ogphaasion occurs in hydropower, to be
made in places other than the Kafue Gorge. Thisymt#wt the Kafue Gorge has a demand
for 430 MW firm power (or 3,767 GWh/year) and areage of 6,150 GWh/year.

2) An increased in power demand at Kafue Gorge toatuils maximum capacity, through
increased releases from the Itezhi-Tezhi dam of ¥ - the highest continuous release
that can be made without the dam failing over #Bw@ar period of analysis.

Four different levels of sugarcane agriculture dtgyment were introduced:

e Water rights prior to approval of the expansionZambia Sugar and out-growers,
corresponding roughly to the 2008 situation.
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« Present water rights, including new expansion,esponding to the 2009/2010 situation.

e The 2015 scenario with more or less present wagevaehd fully utilised and legalised, and
a limited expansion of Lusaka water supply demand.

e A future long-term scenario (10-20 years) with engian to meet the factory production
capacities at ZS and CF. This scenario assumesii2ff#ase in irrigated crops other than
sugar and a high increase in water demand frome<&fuer for Lusaka (460,000°day).

For all model simulations environmental flow relesisvere included as a minimum flow of 25
m*/s and a freshet of 300%= during March.

Results of Scenario 1, simulation of irrigation d@pment, assuming no additional demand for
hydropower production at Kafue Gorge shows that fihm power of 430 MW could be
generated at 100% reliability with future sugaredevelopment with the current operation of
Itezhi-Tezhi. To test the limits of the system thegar cane area was increased to a level when
the 430 MW firm power cannot be met. The resultsasthat up to approximately 38,000 ha of
sugar cane can be developed in the Kafue Flat®utitffects on the firm power generation.

The results of the second scenario (simulation akimum power production at Kafue Gorge
under different alternative developments of irriga} showed that the firm power available
decreases as more sugarcane area is irrigatelge iortler of 1.5 % or 79 GWh from the pre-
expansion situation to the present sugar cane; legd than 1% or 42 GWh from the present to
2015; and another 1.5% or 89 GWh from the 2015&2020-2030 development level. The
total decrease from 2008 to the future long-terenado is from 525 MW to 495 MW firm
power. On the other hand, the average annual engrgfjll above the 6,150 GWh/year level,
which was assumed for the design of the power sehem

Economic value of water in the Kafue Flats: hydropwer vs (sugar cane) irrigation

If water is seen as a commaodity, its economic valmgld be established for competitive use.
The MEWD (2009) study calculated the estimated enva value of water for different uses in
the Kafue catchment. The economic value of consweptw water use for hydropower is
significantly larger than for extracted water foigated sugar cane production.

For hydropower the economic price variation hasnbestimated of 0.56-1.33 US$/m
depending on the economic value of electricity 7600011 US$/KWh), compared to an
estimated value for sugar cane production of 0.8%/bF. Thus in a case of water scarcity and
competition between hydropower generation anddted sugar cane production the economic
value of water would favour hydropower. Howeversiimportant to stress that the economic
value of water should not be the only factor tosider. A comprehensive analysis would need
to be made where factors such as the overall irapoet of hydropower for economic
development, the export value of sugar, employrgeneration and provision of social services
in the sugar sector are also taken into accountth&rmore possibilities to save water from the
sugar sector by introducing more efficient irrigatitechnology should be taken into account
prior to a possible decision to transfer water fiamngated agriculture to the hydropower.

Updated and sound economic values of water nedk tprepared in a possible situation of
water scarcity and competition between the twoasscDecisions on water allocation should be
framed in a context of sustainable development, addressing the economic, social and
environmental dimensions, rather than exclusivelyconomic grounds.

Expected pressures on water resources from climatdhange

Climate change is one part of the uncertainty & Water availability studies. UNDP/GEF
(2007) (cited in MEWD, 2009) reports on the expécgffects. Projections to 2070 show a
slight increase in average rainfall but also adaigter-annual variability. This would mean that
dry years will occur more often, even if rainfafirgerally increases. Also, an increase in average
temperatures of about 2°C for 2010-2070 is expecide increase in temperatures will be
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followed by increased evapotranspiration, whicH géhnerally decrease water resources.

The combined effects of climate change will prolpdi less river flows during extreme dry
years, which determine the firm power and safedyidldams. However, modellings refered to
in the NAPA concluded no significant effects onstixig or future proposed reservoir yields.

For a time period of 5-10 or even 20 years thecedf@f climate change is relatively small
compared to the natural variation in river flowsheTtrends reported, however, further
accentuate the potential water availability comflin the Kafue River and give further
motivation of leaving extra margins when allocatwater.

5.3. Expected impacts with implementation of the ZN  SS

As a result of the water balance estimate (202@2Biation), additional sugarcane production
can top a maximum of 21,500 ha (1 litre/s = 1 khig)pg the whole balance of water for sugar
cane. In concrete terms it would mean that an &dhdit sugar complex with an area planted to
cane of some 10,000 ha, as nucleus estate withrouter schemes, would be feasible. This
mill could produce some 100,000 tonnes of sugar3Mm@A00 tonnes of molasses, which could
be turned into 8 million litres of ethanol for fudknding.

This scenario would imply the development of hydnepr at sites other than the Kafue Gorge.
If however ZESCO would increase its capacity at Kafue Gorge then part or all of this
surplus available water would be absorbed. The GRB regulatory body the Water Resource
Management Authority should arbitrate on the fingg of the surplus water available.

Adequacy of policy, institutional and regulatory framework

Zambia is currently moving towards the institutiisetion of integrated water resource
management (IWRM). A water resources managementiy\Bll has been under preparation
and discussion since 2003, and is now in Cabirtet. WWRM Bill is intended to provide a new
institutional and legal framework for WRM that insistent with the government’s
decentralisation policy. The Bill will establishn@w National Water Resources Management
Authority with catchment and sub-catchment bodrest recognise the role of Water Users
Associations. A water charge system will be esshlelil to ensure the sustainability of the new
institutional setup. Furthermore the water rightd permitting system will be revised. The Bill
provides for a five-year transition period duringigh existing government agencies will shift
their roles and new capacity will be developed &gib full implementation of the roles,
functions, and responsibilities established byBHle

The system of water resources management descitbete Bill will, if implemented
accordingly, be focusing on a number of key areadding:

¢ The use of water shall maximise the social and @xdn benefits to the community;

« Water may be used for a number of purposes inaudomestic, environmental, training
& research, municipal, agricultural, industrial,dng-electric, mining, navigational, and
supply of water in bulk;

« Prioritisation of the process of allocating watar ¥arious purposes shall commence at the
sub-catchment level and the Sub-catchment Couhall submit its recommendations to
the Catchment Council, which shall submit a propos&rm of an allocation plan to the
Board of the Water Resources Management Authority;

e Subject to the National Water Resources StrategyPdan and a Catchment Management
Plan the Board of The Water Resources ManagemeftioAty shall determine the
quantity of water to be allocated for the variogesiof water taking into account the water
available and required for the reserve, any regicrad international obligations,
municipal, agricultural, mining, hydroelectric amdlustrial purposes;
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e« The Minister may, based on recommendation of thetewW&esources Management
Authority and a catchment concerned, prescribentaaner of allocating water between
users who have competing needs for water.

As described above the Bill is clearly envisagingitaation of competition for scarce water
resources between competing water uses. As deddrilibe preceding sections, tools such as
the assessment of water availability, preparatioa water balance and the preparation of an
economic price of water should be made availabtetlie Water Resources Management
Authority in allocating scarce water between corimgesectors.

The establishment of The Water Resources Managefehority will also change the role of
existing water resource institutions. A capacityildiog programme is envisaged for the
different institutions to ensure that the plannedctions can be effectively implemented. With
an effective capacity building programme couplethwgufficient resources available to install,
maintain and develop the new institutional and lldgamework for IWRM the enacted Bill
appears to provide for sufficiently detailed polgyidelines to optimise water management and
utilisation in the catchments of the country.

Water availability in other potential sugar cane production expansion areas
Luena Sugar Cane Scheme - The Kalungwishi River

The Kalungwishi River flows west in northern Zamioiéo Lake Mweru. It forms part of the
boundary between the Northern and Luapula ProvinSeseral waterfalls are located in the
downstream part of the river. According to the waights record water use in Kalungwishi is
very low, and most water rights refer to small-sdaligation. Two major potential schemes are
however identified; one for hydropower developmeéntthe Kabwelume Falls area in
Kalungwishi and one for sugar cane production @tLitena/Pambashe tributary.

The Luena Sugar Cane Scheme was identified alrgadlye 1970s. A feasibility study was

further made by the Stockholm Environment Instit(#000). The proposed agricultural area
covers 6,650 ha in the Luena and Lufubu River aig@apossible future expansion of 10,000 ha
in the Luongo River basin to the south. For the&58,B8a, water for irrigation is planned to be
taken through a canal from the Lufubu River anddystructing a dam on the Pambashe River.

A study on the development of hydroelectric powerk@lungwishi River in the 1970’s found

that it was feasible to develop a scheme usinghisgds of Lumangwe, Kabwelume and
Chimpempe falls. A cascade arrangement would gigereeration capacity of 110 MW. The
Office for Promoting Private Power Investment (OBPB currently driving a project to

develop a 210 MW scheme (MEWD, 2009). If this hysnwer project would go ahead there
might be a potential conflict between with the pled Luena sugar scheme.

Kalungwishi Estates - the Chambeshi River

The Chambeshi River originates in the NE part ahBe in the Mbala Highlands. It flows to

the SE and joins the Luapula River that dischaiges Lake Mweru. Major tributaries in the

upper part are the Kalungu, Lubu, Mansha and Luk@he river catchment at the Mpika-

Kasama Road (Chambeshi Old Pontoon) is 37,745 Bust downstream the bridge the Lukulu
River, with a catchment area of 8,550%jwins the Chambeshi River.

The water rights record shows a variety of wateersisfor domestic, agricultural and
hydropower purposes in the Chambeshi River badie Water rights, however, indicate a
generally low level of water utilisation. The ordyisting sugar cane producer is KE, in the
upper Lupombwe River. KE abstracts water from a dasnrigate four centre-pivot areas of a
total of 400 ha.

One medium scale hydropower scheme exists in tlwenbe River at the Chishimba Fall, a 6
MW power scheme linked to the national grid, widsically no storage and working as a run-
of-the-river scheme. As it is located in the Luonfitieer before it joins the Lukulu River there
is no conflict with existing sugar cane productidthe Chambeshi and Kalungwishi River

page 19



Strategic Environmental Assessment for the Zamhbteohal Sugar Strategy
SEA Study

basins have abundant water and are, from a watglability perspective, good options for
development. Both have the potential to sustaigel@axpansions in irrigation and several sites
in the Kalungwishi have been identified for thepdropower potential.

5.4. Options to address the Key Aspect
Water availability in the Kafue Flats

Up to now there has been no real conflict betwergetion and hydropower in the Kafue Flats.
The reason is that power demand has historicaltybeen very high and that both the Kafue
Gorge and the major sugar cane estates in thehaea had limitations in their technical
capacities to abstract water. This has preventddusers from fully utilising their water rights.

The water balance analysis of the Kafue Flats hasjever, confirmed a potential conflict

between hydropower and sugar cane production. Wepodemand grows nationally and

internationally, and necessary investments are mad&ansboundary transmission lines,

expansion of sugar cane in the Kafue Flats willitlithe increase of average energy and firm
power production of the Kafue Gorge, or visa-vef3a.the other hand, Kafue Gorge is not the
only alternative for future growth in hydropowemogdtiction in Zambia and the increased power
demand is associated with considerable lead tioresiprovements of the transmission lines.

The water balance analysis indicated that a fuliheted expansion of irrigated sugar cane in
the Kafue Flats is possible without significantgducing the present energy production at the
Kafue Gorge and maintaining the level of producitomas originally designed for.

The key to optimise development and avoid confl@ighe local scale is a long-term strategic
plan for water resources development and buildiggitutional capacity for associated water
resources management to implement the strategylorigeterm strategic plan may include a
review of existing water rights in the Kafue Flaequiring negotiations with major water users.
During the review of the water rights allocated #spect of crop water requirements at different
periods in the year should be considered to estabitie value of the new water right.

The Water Resources Management Bill is envisagisiguation of competition for scarce water

resources. It is recommended that tools such aasbessment of water availability, preparation
of a water balance and an assessment of the valater (including social, environmental and

economic aspects) be made available for the Watsolces Management Authority in

allocating scarce water between competing sectors.

To allow correct planning and policy making it ssential that a detailed water balance through
a complete system analysis of the entire Kafue Rdasin be conducted. This should include
assessments of major sectors affecting the rivesffue.g. mining, agriculture, hydropower and
domestic water supply (including identification aqdantification of illegal and unregulated
water abstractions). Present and future scenanmdd be considered. Detailed system analysis
modelling should be applied to assess safe yieldsaasurance of supply for major water users.

Monitoring of water resources by DWA

The current DWA information system is outdated andot a good basis for decisions on water
resources. It is highly recommended to supportahgoing development of creating a new
information system with focus on collection, excganprocessing, monitoring and reporting of
data. Information should include data on hydrogggldydrology, water quality, meteorology,
water use and the links between water resourdsaittdn, the economy and the environment.

Integrated Water Resource Management

The Water Resources Management Bill envisages &\Resources Management Authority,
which will change the role of existing water resmurinstitutions. A capacity building
programme is envisaged for different institutiooshsure planned functions can be effectively
implemented. With an effective capacity buildingupted with sufficient resources to install,
maintain and develop the new framework for IWRM Bik seems to provide adequate policy
guidelines to optimise water management and uiitisan the catchments of the country.
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6. Key aspect 2: Regulatory framework and capacitie s for
vinasse management (high priority)

6.1. Current state

Vinasse is a residual substance from the sugar aiatitation process. It is a thick acid liquid
containing a mixture of water and organic and ianig compounds, and a very large BOD in
the order of 30,000 — 40,000 mg/l. When distillatis produced from molasses, total solids are
around 5-10%, and organic solids are in the 4-8&gegaOther parameters include: potassium
(0,48-1,2 wt%); phosphorous (0.0001-1.5 wt%); mjeno (0.015-1.2 wt%); calcium (0.014-0.2
wt%); magnesium (0.006-0.15 wt%) and ash (1.5-5 W{@ortez and Brossard Pérez, 1997).
Vinasse is highly polluting and therefore requipesper management and regulation.

Currently vinasse is not produced in Zambia, asetlaee no distillery operations. In terms of
environmental regulation, being a liquid waste,utation of vinasse falls under th&ater
Pollution Control (Effluent and Waste Water) Regoias, 1993 Vinasse disposal, be it
disposed of directly or indirectly to the aquativieonment is considered under the Regulations
as an “effluent? and thus subject to a license. Discharges hagerttorm to the standards for
effluent and waste water, and additional conditioresy be attached. Other treatment options
may be subject to EIA and other conditions addéloto the regulation of any effluents
produced. There is currently no statement or pdiioyn ECZ on whether vinasse produced
should be subject to specific conditions for digpos

Licenses issued by ECZ for effluents require adfical run-off to be collected in a common
reservoir prior to discharge, canalised via dragnelgannels. License holders are obliged to take
monthly samples of specified parameters and suibiraihnual reports. Compliance with regular
reporting, and enforcement by ECZ, seems to beswtiyrvery limited, with only few license-
holders submitting regular reports. This hypothesianot be fully ascertained in this SEA
Study, but there are strong indications that thisoi. In the best case, monitoring reports are not
being systematically and adequately filed by ECE tfeeir consultation; in the worst case
companies are not carrying out the monitoring, @mmdonsequent enforcement is taking place.

6.2. Expected impacts in absence of the ZNSS

Although the ZNSS promotes biofuels, they are gismmoted under the Energy Policy. Thus
production of ethanol by sugar companies will lejpendent of how the ZNSS may be shaped.

6.3. Expected impacts with implementation of the ZN  SS

The blending percentages are not yet determinediwalh depend on a study currently being
carried out by the Department of Energy. Howeves-gnaft blending ratios are available
(Sinkala, nd), and can be used as an initial estinTdnese ratios range from a 5% blend (E5) up
to 2015 and an E10 blend to be implemented bet@8&8 and 2020.

Currently petrol consumption is in the order of 20Mion I/yr. Ethanol requirements to satisfy

fuel blending are in the range of 12-24 millionrlfgr the E5 and E10 scenarios respectively.
Considering a production of vinasse in the orderl@f18 | vinasse/l ethanol produced,
production of vinasse may range between 120 andrbllion I/yr.

Table 8. Ethanol requirements and associated gendiran of vinasse

Year/Blend | Petrol consumption | Ethanol requirements for blending Vinasse generated
ratio (million litres/yr) (million litres/yr) (million litres/yr)
2009/E5 200 10 120-180
2015/E5 239 11.95 143-215
2020/E10 277 27.7 332-499

12 pccording to the Regulations “effluent means wawsager or other fluid of domestic, agriculturahde or
industrial origin, treated or untreated and disgkdrdirectly or indirectly into the aquatic envinoent”.
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There are no reliable projections for petrol congtiom (see Key Aspect 5); projections made
here correspond to a 2009 expected consumptio@®hillion litres and a 3% annual increase.
Under this scenario, vinasse generation would b@4B8® million I/yr. However foreseen
distillery capacity is about 32.9 million l/yr, gerating 395-592 million litres of vinasse.

Considering that approximately 10 litres of ethacerh be produced with 1 tonne of sugar cane,
and considering the current and expected sugar loeing crushed at the three sugar factories,
we can obtain the potential production of ethamwisidering that all molasses are employed in
its production. The question that concerns us ia #ection is what is the impact of this
production of vinasse, the environmental risks tedoptions to manage it.

Table 9 below summarises the typical compositiorvinhsse from molasses (for some key
physical-chemical parameters), and compares ltedstandards for effluents and waste water in
the Zambian regulations. Although precise figureg/ wary according to sources, Table 9 gives
an idea of the magnitude of the contaminant loadrasse.

Table 9. Vinasse composition and effluent standards

Parameter Typical composition of vinasse Standards for Effluents
Temperature 65 — 105 5C 40°C at point of entry
Total Suspended Solids 1,500-14,000 Hig/| 100 mg/l
pH 40-45 6.0 — 9.0
COD 20,000 — 60,000 mg/l 90 mgl/l
BOD 25,000 — 50,000 mgdfl 50 mgl/l
Nitrates 55-600 mgil 50 mg/l (water course)
Nitrite 3650 mgA® 2 mg/|
Phosphorous (total, as phosphatgs) 100-500" Mg/l 6 mg/l
Sulphates 3,000-16,000 mg/| 1500 mg/|

Taking just BOD as a reference, if vinasse werddotreated, the treatment system would
require an efficiency in the order of 99.8 - 99.886be compliant with the discharge limits.
Such efficiencies are not possible with standardew#eatment processes, not to mention
settling ponds, which are the most common treatsgstems in sugar mills.

ZS and CF have plans for building ethanol planth wioduction capacities of 25 million 1Ar
and 8 million l/yf* respectively (although no projects have been stibehfor approval). KE
also considers producing ethanol if the regulafaagnework developed allows them to do their
own blending. Vinasse management at both ZS ang @&t yet determined.

6.4. Options to address the Key Aspect

Various alternatives are available for the treatiidsposal of vinasse. Advantages and
disadvantages of some of these methods are sunethamig able 10 below.

Table 10. Strengths, opportunities, weaknesses atitreats - vinasse management

Strengths and Opportunities Weaknesses and Threats

Use of vinasse for fertigation
» More environmentally sound method of dispogat Production of vinasse should be close to fields
than discharge to the aquatic system for method to be feasible
» May require basic prior treatment only (e.g. lineel Risk of water contamination runoff and leaching,
settling ponds) especially during rain events

13 Baez-Smith (2006).

¥ Driesseret al (1994).

15 Baez-Smith (2006).

16 Cheesman (2005).

1" Driesseret al (1994).

8idem

Yidem

20 Kaizen Consulting International (2006).

2! Consolidated Farming, pers. comm. Figure base28P¢®00 I/day with 250 days/yr effective production.
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» Reduction in application of synthetic fertilisers| « May imply distillery operations cannot take

* Itis very likely that there is sufficient land ihe place during rain events
sugar estates for all vinasse to be applied » ECZ needs to ensure capacities to assess licgnse
applications

» Materials for transport of vinasse must
adequately deal with acidity

Aerobic treatment of vinasse using activated sludge

» Technically can bring down load of » Standard waste water treatment plants would pot
contaminants to comply with standards suffice
« Allows year-round operation of distillery » Very high energy costs

Anaerobic treatment of vinasse (biodigestors)

« If well designed can reduce load of contaminants Expensive to implement
to comply with standards (normally followed by « Even efficient treatment may be insufficient to

aerobic treatment or lagooning) bring levels to comply with standards, so follow-
» Energy recovery (biogas) up treatment (aerobic treatment or lagooning)
 Sludge can be used as fertiliser may be needed
» Opportunity to generate carbon credits through

the CDM?

Concentration of vinasse by evaporation

 Allows recovery of water, which may be used |ne Production of CMS involves additional costs tg
the factory factory

* Yields concentrated syrup (CMS) which can be« High energy costs
used as fertiliser, animal feed, or fuel

Fertigation with vinasse seems to be the mostyikgtion producers may opt for, due to the
lowest costs implied and the benefit of acting as partial substitutéedilisers. Environmental
implications of this option are thus explored intfigr detail. The main constraint, from an
environmental point of view, is to ensure that gs&is applied in quantities that match crop
uptake of nutrients, minimising run-off into the uadic system. Impacts on the aquatic
environment associated to fertigation with vinasse be importaft, and in some cases has led
to restrictions such as prohibiting the generatibrvinasse (and thus, distillery operations)
during rain events, e.g. in Jamaica (Palerm ang&ss, 2009).

Rates of application will vary according to cropsdasoil types. An average application of
vinasse would be in the order of 50-8&/ma. Taking a maximum estimated production of 592
million | vinasse/yr for the long-term in Zambiaa@ed on a maximum foreseeable production
of ethanol in the medium-term from the three eriptsugar companies), and an average of 2-3
applications of vinasse per year, this gives usir@a between 2,500 ha (3 applications of 80
m*/ha) and 5,900 ha (2 applications of 58/tma) that can be fertigated. Considering the lands
under centre-pivot irrigation (the irrigation systéhrough which fertigation can be applied) at
ZS and CF, all vinasse may be applied throughgatiton. See Table 11 below.

Table 11. Maximum production of vinasse

Sugar Estate | ha under Production Area fertigated at Area fertigated at
centre-pivot | of vinasse 50 nt/ha (ha) 80 nt/ha (ha)
(after (Mlfyr) Number of applications | Number of applications
expansion) 2 3 2 3
ZS 6,084 300 - 450 3,000- 4,5(002,000-3,000| 1,875-2,818 1,250-1,875
CF 5,000 96 - 144 960-1,440 640 - 960 600 - 900 400 - 600
(50% of total)
KE 400 0.47-0.70 4.7-7.0 3.1-4.6 2.9-4.4 1.9-2.9
Total 11,484 396-595 3,965-5,947  2,643-3,965 23787 | 1,652-2,478

22 Only one CDM project has been registered for atzsiertreatment of vinasse in Nicaragua (Viansseehoisic
Treatment Project — Compafiia Licorera de Nicara&éa) where vinasse will be treated in two biodiges whose
energy output will be used in the factory operatidButput of the biodigestors is expected to geteeabout 119,589
tonnes of C@equivalent in emissions reductions annually.

2 However costs are not negligible, and should ctsappropriate materials for the transport ofatiel substance.
24 See Gunkegt al(2007); Cheesman (2004); Barletral 2008; Water Resources Authority, Jamaica (200842
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Whatever the method of treatment/disposal selettedregulating authorities will require the
capacities to technically assess applications d@eroto evaluate environmental feasibility and
establish appropriate safeguards. These capadit@gding understanding of vinasse physical-
chemical characteristics and options for dispasaitnent are currently absent in the ECZ.

To be able to respond to the environmental challengosed by the production of vinasse
associated to ethanol production, recommendatiéribi® SEA focus on the development of
appropriate environmental safeguards for vinasseodial as well as capacities within the ECZ.
It should be nevertheless be reminded that the isnus the private sector, who must ensure the
disposal/treatment measures foreseen are compliiméapplicable regulations.

7. Key aspect 3. Minimisation of increased risk of HIV/AIDS
associated to new sugar cane cultivation areas (hig h priority)

7.1. Current state
State of HIV/AIDS and awareness in Zambia in geneflaand in sugar areas in particular

The Sub Saharan African region in which Zambiadsated is the worst affected by the

HIV/AIDS pandemic. It is well known that the panderis posing a serious threat to Zambia’'s

social and economic development. According to tB872Zambia Demographic and Health

Survey (ZDHS) the adult HIV prevalence (among woragad men 15 to 49 years old) is 14%;

the prevalence was 16% among women and 12% amongThe prevalence rate stood at 16%
in the 2001/2002 ZDHS. HIV prevalence in the urlbaeas is twice that in rural areas (20 and
10% respectively). Southern and Lusaka provincesghich 2 of the 3 sugar estates are situated
are among those that have HIV prevalence ratesealfoy national average (15 and 18%

respectively). Northern Province, where the othagas estate is situated, has together with
North-Western Province the lowest rate at 7% wthilg of Luapula, where there are plans to
open new sugar estates falls within the nationefage.

The proportion of HIV positive individuals, amongspondents tested during the 2007 ZDHS,
increases with age from 5% among the teenagerd%oif the 35-39 years age-group, before
falling slightly among those in the 40 years ageugr (Figure 7— Appendix 1).

The pandemic has left an estimated one million amgkd children and more than 200,000
people in need of anti-retroviral therapy (ART)The accompanying human, social and
economic consequences make HIV/AIDS one of the rrostial development challenges. The
human toll of AIDS is a tragic reality being exmarced by families, communities and the
nation at large, with no aspect of life not dirgat indirectly being negatively influenced.

However HIV awareness according to the 2007 ZDH8ifigs is almost universal, with little or
no differences based on socio-economic charadtsrisFigure 8 (Appendix 1) shows that
people’s knowledge of HIV infection prevention natls have generally been increasing
especially in rural areas over the years. The éigtompares the level of knowledge for some
HIV infection prevention methods captured in prexscurveys and in the 2007 ZDHS.

Impact of sugar estates on HIV/AIDS and awareness

There are no official statistics on the prevaleneHIV/AIDS in sugar estates in Zambia.
However, Struyf and Chuba (2009) indicated that DS infections and/or mortality related
to HIV/AIDS are high at Kaleya Smallholder Schenmed ahe ZS estate. They reported as
having been established the fact that the 30% fitgreamong the KST scheme members is
related to HIV/AIDS, and that 75% of the deaththatZS estate are AIDS related. A number of
explanations to the high incidence of deaths ak#éleya scheme were suggested as:

» It is culturally acceptable for men to have moranthone regular partner, and high
frequency of change of sexual partners and mulseleial partners has been observed;

% www.netherlandsembassy.org.zm/en/development-catipefhiv-AlDS.html

page 24



Strategic Environmental Assessment for the Zamhbteohal Sugar Strategy
SEA Study

* The relatively high income of the scheme member&emahem more vulnerable to
contracting HIV/AIDS as many women have sex witlhayfriend” for money;

* Women are dependant on men and have limited abdityontrol the terms under which
they have sex, including whether a condom is usddndnether their partner is faithful;

» Sugar production involves use of hired migratedlabfor seasonal work such as cane
cutting. Migration with long separations and breakd in family patterns contribute to a
rise in prostitution and high incidences of STDd aiDS;

» There is no structural HIV/AIDS prevention/educatjgrogramme in place at the scheme.

All the sugar estates have reported activitiesaitser HIV/AIDS awareness and sensitisation on
preventative measures among either employees emscimembers. However, the impacts of
these activities cannot be ascertained at thig poime.

HIV/AIDS policy and institutional framework....also i n the sugar companies

In responding to the devastating personal, soai@ economic impacts of the pandemic,
Zambia has formulated the National AIDS Strategianfework (NASF) 2006-2010 which is
multi-sectoral and is coordinated by the Zambiatiowal AIDS Council (NAC) and has actors
at macro, sector, civil society and private setgwels. At the macro level the Government has
put in place a number of national support struct@efollows:

« A high level Cabinet Committee of Ministers on HAnd AIDS, which provides policy
direction and supervises and monitors the impleat&nt of HIV and AIDS programmes;

« A Partnership Forum established to include highellevepresentation of different
stakeholders in the Zambian multi-sectoral HIV msge;

« The NAC is a broad-based corporate body with gawemt, private sector and civil society
representation. It is the national mechanism tordioate and support the development,
monitoring and evaluation of a multi-sectoral natibresponse to HIV and AIDS whose
overall mission is the prevention and combatingtled spread of HIV and AIDS and
reduction of the personal, social and economic ctgaf the HIV and AIDS epidemic;

« The National HIV/AIDS/STI/TB Policy provides diresh and mandate for the national
response.

At lower levels, provincial, district and communitylV and AIDS Task Forces (PATFs,

DATFs and CATFs) have been established to opesatib-committees of the decentralised
development coordinating structures, the ProvinBeakelopment Coordinating Committees
(PDCCs), the District Development Coordinating Cadttees (DDCCs) and the Area

Development Committees (ADCs) respectively.

At the sectoral level there is an HIV/AIDS focalrpen in each Government ministry. Civil
society is considered an important stakeholder@ags a significant role in strengthening the
multi-sectoral response to HIV/AIDS, TB and STIgvilCSociety Organizations (CSOs) are
frequently key role-players in developing and inmpdsting innovative, culturally-sensitive
approaches that include elements of mainstreandi@cgntralisation, outreach and community
participation. The role of traditional health pitiohers in strengthening the national response
to HIV/AIDS, TB and STIs is increasingly acknowlesty The Traditional Health Practitioners’
Association of Zambia (THPAZ) has also been adtiveatural remedies research and income
generating activities, such as crop productionodessing and community-based catering.

The private sector accounts for an estimated 58&ept of the formally employed work force
in Zambia. The design and implementation of HIV akiiDS work place programmes in

companies and businesses have been largely sugpbytethe private sector. The sugar
companies have also been undertaking HIV/AIDS amesg and sensitisation activities. KE has
designated AIDS counsellors within the estate wiso avork with outside organisations on a
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number of activities addressing various social éssiZS as part of its social investments
supports HIV/AIDS activities through (LMC Internatial, 2006):

« Women groups who attend ante-natal classes recHINAIDS sensitisation and
HIV/AIDS awareness videos are periodically shown the estate while continuous
HIV/AIDS sensitisation material is available thréugparkets and housing centres;

« Youth outreach programme, for sensitisation tangetyoung people at schools and
churches as well as on the estate;

« Home based care. Zambia Sugar supports the Catlitierch home based care
programmes in townships on the estate;

« Work place programme aimed at improving communicatin and understanding of HIV
and AIDS which are held sporadically in differempdrtments, both during recruitment and
as part of an on going programme targeting botmpaent and seasonal employees;

« Condom distribution through different points acrtes estate;
« Voluntary Counselling and Testing centre at theiclivithin the estate;
« Wellness programme for the HIV positive but weltlahe HIV positive and unwell.

The Kaleya smallholder scheme and the planned ssh@inMagobbo and Manyonyo do not
have structured programmes to integrate or mamustid!V/AIDS in their activities, thoughd
hoc HIV/AIDS activities are being conducted and thare plans to increase the capacities of
these schemes to mainstream HIV/AIDS.

7.2. Expected impacts in absence of the ZNSS

Expected inflow of workers and migration due to foeseen expansion plans at Zambia
Sugar and Consolidated Farming, and new out-groweschemes

Sugar cane estates operations at ZS and CF haviéylrelied on temporary migrant labour for
especially cane harvesting. These are normallylesimgn and, in any case, married men are
usually not allowed to bring their families alortbijs can result in a high proportion of single
men in the population, distorting the gender batancthe area. The situation is the same at the
Kaleya smallholder scheme and will be adopted at glanned Magobbo and Manyonyo
schemes. Such short-term labour force is usually afiered housing by the sugar estates
though some rudimental structures in the so-caddlbedur camps is provided by CF.

Apart from migrant workers, other individuals wéllso be attracted to live in and around out-
grower schemes by the anticipated better incomdiaglthood opportunities. This will also be
driven by extended family ties whereby migrantsiddue assisted in settling down by sitting
relatives, while some migrants would literally jdiuseholds participating in the out-grower
schemes and thus increasing the household sizestdibe general increase in income levels in
these areas, effective demand for goods and servioald increase and attract more providers
of such goods and services to satisfy the demaddhance increase population levels.

Expected impact on HIV/AIDS incidence and awareneswith planned expansion of sugar
cane areas and out-grower schemes

The influx of migrant labour will cause gender ifdreces in communities as there will be more
single men with more money, increasing the williegs and ability to engage in prostitution,
and which can increase the spread of HIV/AIDS. Efemers participating in the out-grower

schemes (or providers of goods and services) &l have more income and their ability to
engage in promiscuous behaviour would increaseth®@mther hand, vulnerable women living

in these poor communities will now have opport@sitio engage in prostitution in order to raise
money to buy food and meet other household ne@sssit

Furthermore, it is culturally acceptable in theseaa for men to have more than one regular
partner and experience has shown that men tendeto marry more wives when their income
increases. Women are dependant on men and havedimbility to control the terms under
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which they have sex. The high mortality that wordgult from HIV/AIDS would sometimes
lead to difficult farmer succession wrangles. lecides of HIV/AIDS also have negative
consequences for sugar cane estates operationsasutites of labour due to death, high
morbidity resulting in high absenteeism, productimsses due to labour shortage and high costs
related to medical care and funerals. However gtlvesild be mitigated through awareness and
sensitisation activities though more could be damemost cases. That of the out-grower
schemes could be mitigated with increased captzityainstream HIV/AIDS in their activities.

7.3. Expected impacts with implementation of the ZN  SS
Expected inflow of labour to new sugar estates anahills

The areas in which the new sugar estates and anélgplanned such as Luena and Mpika are
located in sparsely populated and remote regiofis paor infrastructure such as roads. These
are some of the areas with the highest povertyldeyecording to the CSO Living Conditions
Monitoring Survey of 2004, the incidence of povertyNorthern and Luapula provinces is 74%
and 79% respectively compared to a national inddeof 68%. Thus before these can be
developed, the areas need to be opened up to less#de. This would require significant
investment in time and resources in constructiomkajowhich would attract more migrant
workers. There is going to be more influx of migréabour than in the existing sugar areas.
Initial construction activities involving roads anther estate and mill related infrastructure will
require labour, and most of it may not return atfter construction works are completed.

Secondly, labour will be required for working iretestates and mills themselves. As in the case
of existing sugar areas and out-grower schemesinfiux of people will be induced by
increased business opportunities arising from as®d demand for goods and services, due to
increases in population and income at both construand operational phases. There would be
significant inducement of new settlements most abbpwith inadequate social infrastructure.

Expected impact on HIV/AIDS incidence and awarenessvith new sugar estates and
induced settlements

Increased population and income levels during stftecture development as well as operation
of the new sugar estates amidst poor communitiesldvincrease irresponsible sexual
behaviour and the spread of HIV. In fact, infrastame development such as that of roads is
closely related with the incidence of HIV/AIDS. &dfion rates tend to be highest along the
major lines of communication, a fact that is clgse$sociated with increased economic activity
and exposure of transiting individuals such askieug This implies that communities are
exposed to greater risk of HIV/AIDS infection folng the opening up of any remote area.

There would also be a more direct form of vulnditgtiio HIV infection through the nature and
behaviour of labour force for construction work$e$e, like sugar estates seasonal workers,
live away from their homes for extended periods,king@ them more susceptible to
irresponsible behaviour. Rural communities with whthe construction workers interact are
also vulnerable, since the former will most likbly higher economically and be in a position to
use their economic status to engage in irrespansitual behaviour.

These impacts can, however, be mitigated if HIV/8IOs mainstreamed during the
implementation of the construction works and lahering the functioning of estates and mills.

7.4. Options to address the Key Aspect

Options to address the key aspect are: first tiveldpers of the sugar estates and out-grower
schemes need to mainstream HIV/AIDS into theirvéteds. This could be achieved within the
NASF by working with NGOs and/or CBOs specializindHIV/AIDS, through which linkages
are established to the higher levels of the insimal arrangements in the multi-sectoral
response to the pandemic. There are many such isatjans operating country-wide and
linking with one of them should be easy and mapdigeved through district level stakeholders
Another advantage is that the developer is notiatiig anything new but is merely
supporting/complementing what the experts are dinigis area.
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Second, non-health impacts of HIV/AIDS could be enadequately addressed,; this is cardinal
in really empowering the vulnerable (women) in lgetempted to engage in irresponsible
behaviour in order to raise some money for food @he@r household necessities. This aspect is
implied and not amplified in the National AIDS Rxylj and consequently does not receive
adequate attention and resources. Not addressaig-economic impacts of HIV/AIDS could
be a contributing factor to having very high HIVI?$ awareness rates but still with high
incidence of irresponsible sexual behaviour. Thulgerability community members need to be
empowered, and of course inter-linkages between/ADS, poverty or food insecurity, and
gender inequality need to be kept in mind durireséhinterventions.

8. Key aspect 4: Enhancing opportunities in the sug ar industry
to enhance gender balance (high priority)

8.1. Current state
Gender policy and institutional framework....also inthe sugar companies

The GRZ takes cognizance of the importance genldgs [in socio-economic development. To
ensure that both men and women patrticipate fulthédevelopment process, there is need for
gender mainstreaming, which is the making of didemen’s and boys'/men’s issues an
integral dimension of the design, budgeting, immatation, monitoring and evaluation
processes. Although women constitute 51% of theuladipn, they are underrepresented in
many areas of socio-economic activities includingas estates, mills and out grower schemes.
Women have lower levels of education, limited as@asd control over resources of production,
face a high maternal mortality rate compared tewotountries and are the ones most affected
by poverty and HIV/AIDS. Zambian women are on agerpgoorer than men with 70% of the
female-headed households being poor, compared%of8n male-headed households. In fact
the UNDP Gender Development Index (GDI), Zambi&salv3 of 157 countries.

Related to the above, the Government adopted tlierdéGender Policy in 2000 and launched
the Strategic Plan of Action in 2004. The Natio@a&nder Policy highlights a number of policy
areas and takes into account the issues and cencemained in strategic documéftsThe
GIDD is responsible for coordinating and implemegtthe National Gender Policy. The vision
of Government on gender is to achieve full parsitipn of both women and men in the
development process at all levels in order to ensustainable development and attainment of
equality and equity between sexes. In additionrethis the gender consultative forum
established by Government in 2003 to advise Goveminon emerging gender issues and
ensuring that policies being formulated and progna® being implemented are gender
responsive. At the provincial and district levéleite are gender sub-committees of the PDCCs
and DDCCs respectively. These were establishechsare that gender issues are taken into
account in the planning and implementation of dewelent activities at these levels.

Mainstreaming of gender in the development progremis challenging. Even though gender is
mentioned in the FNDP, its importance in the dewelent process still remains to be
understood. Cooperating partners have been heipthls regard through capacity building and
requiring that all supported programmes mainstrgander.

General state of gender balance in sugar estatesjllsmand out-grower schemes, and trends

Gender participation in the sugar sector seemsalo?b% to 30% (16% of the field workers at
CF are women while it is 25% at Kff The sugar estates do not seem to have any gekbe
gender policy in place and the low level of womantigipation in their activities will continue
unless deliberate policies to reverse this areldped and put in place.

26 @.g. Convention on the Elimination of all formsRiscrimination Against Women (1979); Beijing Dedtion and
Platform for Action (1995); SADC Declaration on Gen and Development (1997); Millennium Declaratom
Development Goals (2000).

27 personal communication with the Agriculture Manamed General Manager - Mr Vedad Alavian, respebyiv
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The level of participation in the out grower schenie also modest. According to Struyf and
Chuba (2009) only 6% of the smallholders at Manyoriyr% at Magobbo and 23% at Kaleya
out grower schemes are women, while participatioteadership positions is even lower at
Kaleya. Gender issues seem not be a major coné¢he ¢eadership of the schemes as they do
not have the capacity to mainstream gender. Howesatreme members are being sensitised
and trained in gender issues as stand alone #&sivénd there are plans that their capacity to
mainstream gender be increased by use of faadigatbrganisations. Actually women
participation in the scheme committees at Magobia lanyonyo improved to about 40%
(according to focus group discussions held durig $EA) after sensitisation.

8.2. Expected impacts in absence of the ZNSS

It has been noted that women participation in thistiag sugar estates and planned and existing
out grower schemes is low. This is expected toinoator even increase unless deliberate
policies are put in place to increase employmentvoinen as well as sensitize workers on
gender issues which go beyond the numbers of menwaimen taking part in particular
activities. Such issues, in addition to low womantigipation, are also not addressed in the out-
grower schemes. In fact out-grower schemes in géhawve been reported by CCJDP (2005) to
exacerbate gender inequality with women doing maek in the fields and men wielding more
power over how income should be used. It is plgagimote, however, that arrangements are in
place to increase the capacity of the existingreewd out-grower schemes to mainstream gender
and thereby address existing gender imbalanceseXiséng sugar companies do not seem to
have specific gender policies and it is thus emasdathat exiting gender imbalances will not be
addressed without developing deliberate policiesdidress these.

8.3. Expected impacts with implementation of the ZN  SS

Developing of new sugar estates has a gender diomensfluenced by activities during

infrastructure development and the actual operatfnestates and mills. These activities will
provide employment opportunities for both men amaimen, leading to increased income and
wellbeing. Women are normally the poorest in comitiesn and tend to engage in less
rewarding income generating activities. Thus emipigythem not only gives them alternative
sources of income, but also more lucrative busiggrtunities in terms of financial returns
and subsequently poverty alleviation. On the nggaside, gender imbalances would be
exacerbated if such activities follow the status gud largely employ more men than women.

8.4. Options to address the Key Aspect

Options to address this key issue are two foldst fidevelopers for both infrastructure
development and operation of sugar estates, nmtlscaut-grower schemes need to as much as
possible engage/employ/involve women alongside nse&ond gender needs to be properly
mainstreamed going beyond numbers of men and wonvaived in a particular activity, to
include decision making, access and control of uess and sharing of benefits from
productive activities at the household level. Thare number of NGOs/CBOs across the
country that specialise in gender issues and pattips with these can be made by the sugar
estates/out-grower schemes/constructing agenciegtemd gender activities to their areas of
operation. Normally district stakeholders would knerhich organisation is operating in which
areas of the district. Sugar estate workers alsa rgender sensitisation for better decision-
making, use and control of resources and sharipgazfuctive benefits at the household level.

9. Key aspect 5: Securing a sound policy for ethano |
production, fuel blending and gel fuel that will op timise the
positive effects on the environment (medium priorit y)

9.1. Current state

This key aspect concerns securing an adequateypafid regulatory framework to ensure
potential positive environmental impacts associdtedthanol, fuel blending and gel fuel (all
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promoted as part of the ZNSS) can effectively nialise. The underlying environmental and
socio-economic concerns which this key aspect addeerelate to energy security (ethanol and
fuel blending and deforestation (gel fuel). Thésee aspects are covered below.

Energy dependency and positive impacts of fuel blen ding with ethanol

Advantages of fuel blending

Countries in the SADC region, with the exceptionMélawi and Zimbabwe, have yet to

embark on ethanol blending as a means of redubiagétroleum import bill. However, the

ethanol policy option in the region is fast gaingr@und. In comparing atmospheric emissions
from an ethanol blend to those from petrol we caa that the benefits mainly relate to
reduction in emissions of benzene and carbon mdeof@n ozone precursor), which have
resulted in cleaner air in USA cities (Hulsey aradtnan, 2006). However there are indications
that NQ, emissions may increase slightly.

Policy and institutional framework

The climate in Zambia, coupled with abundant watsources offers ideal conditions for

growing biofuel crops. It has been shown that tiiegration of sweet sorghum with sugarcane
can improve the length of the harvesting seasoreltlyeguaranteeing continuous ethanol
production as well as electricity generation. BeliMdse therefore Zambia is a clear candidate
for bio-ethanol production given the ideal climéiesugarcane.

The revised Energy Policy, together with the newebiment Act will become the framework
documents under which Zambia’s bio-fuel strategy bé implemented. The GRZ has already
issued Statutory Instrument 42 of 2008, which liegal biofuels. The MEWD is responsible for
formulating policy on energy matters while the Depent of Energy and the Energy
Regulation Board undertake their implementation.

The MEWD is keen to consider petrol blending withamol and may consider subsidising the
production of ethanol if the needed. Though reasienghe MEWD feels that the Road Map for
the implementation of the bio-fuels strategy magoemter hitches due to factors ranging from
the government'’s limited financial resources vigisathe need to provide equity, the need to
review the Petroleum Act, Chapter 424 and lackdeiqaiate monitoring mechanisms.

The Energy Regulation Board (ERB) supports the pecodn of clean fuels to ameliorate
environmental impacts. The concentration of leagdtrol was gradually reduced, leading to a
complete phase-out of leaded fuel by 2008. The BRES8 issued liquid biofuels standards to
regulate the biofuels industry as follows: ZS 702utomotive Biodiesel — Specification; and
ZS 706 — Denatured Fuel Ethanol For Blending widis@ine.

The blending rations for bioethanol are still bedfigcussed, although the following so-called
‘pre-draft ratios’ give an indication of intentians

Table 12. Pre-draft blending ratios for bioethanolin petrol

Blending Ratio Time-line Condition
E5 2009-2011 Voluntary
E5 2011-2015 Mandatory
E10 2015-2020 Mandatory

It has been proven that fuel (petrol) can be bldnge to 18% with ethanol without requiring
changes to car engines. Blends above 18% are o@tosinjector engines.

Sugar Industry

All three commercial sugar companies in Zambia hidneepotential to produce ethanol on a
commercial scale. Sugar cane grown at ZS is dedicéd sugar production for domestic
consumption and export. Approximately 55,000 tnajlasses are produced; 14,000 t were
exported and the rest sold locally as animal fesdl fartiliser input. Projected production for
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2015 is around 100,000 t. ZS could hence produaaitaB5 million | ethanol/yr from its
molasses. The company supports the bio-fuel pslityect to an enabling legislation being put
in place and other relevant issues clarified. CE ha annual production of 18,000 t of
molasses, which will increase to 25,000 by 2015bou 4 million I/yr of ethanol can be
produced using all molasses. KE has an annual ptiotuof 1,100 t of molasses, and a
potential to increase to 1,500 by 2015.

Table 13. Annual production of molasses in the theesugar companies

Sugar Company Present (tonnes) 2015 (expected) (tonnes)
Zambia Sugar 55,000 100,000
Consolidated Farming 18,000 25,000
Kalungwishi Estates 1,100 1,500
TOTAL 74,100 126,500

Source: personal communications from company reptatves

Based on total molasses produced at present in iZarfite potential ethanol availability is
estimated at 19.3 million I/yr, which is sufficietat meet demand for petrol at a 7% blend. With
the projected production of 126,500 t of molassgs2b15, 32.9 million litres could be
produced, sufficient to meet 2015 demand for petral 10% blend.

The Indeni Petroleum Company has embraced theoideel blending and, if the Government
decides that ethanol blending becomes their policyeni has indicated that it will implement
this strategy at no additional cost.

Fuel consumption in Zambia

Records from the ER#® show a petrol consumption in 2008 of around 18Qiami litres
(including unleaded petrol, LRP and Premium). Fégufrom the same source indicate a
consumption of about 100 million litres for the iperJanuary-June 2009. By extrapolation one
could predict a total petrol consumption of aro@®® million litres for 2009; representing an
11% increase with respect to 2008.

Projections on fuel consumption vary enormouslythke literature values for annual increase in
petrol consumption range from 1.5% (Renewable Bn@&gmmittee, 2004), 2.0% (ROADSIP
Il document) and 4.0% (Macwani, 2004). For purpadebis SEA we have taken a progressive
increase in petrol consumption of 3%. Applying thisrease on the estimated 2009 petrol
consumption of 200 million litres, we arrive at estimated petrol consumption of 239 and 277
million litres by 2015 and 2020 respectively.

At present all fuel has to be imported under vagygosts that fluctuate according to the
international price of oil and the uncertainty @ideries. The blending of petrol with locally
produced ethanol, from a by-product of the locgastindustry, will reduce the dependency on
the foreign currency importation bill and lead &visigs.

Gel fuel and its links to deforestation and health issues

Gel fuel is a fuel produced from ethanol mixed vatbktarch. It offers environmental and health
benefits in comparison with the burning of firewoadd charcoal in the households, and has
been promoted in Southern Africa as a way to regwessure on forests and address indoor air
pollution health issues. Benefits and impacts offigel are summarised in Table 14 below. The
current situation with regards to deforestation muibor air pollution are described below.

Table 14. Potential impacts and benefits of gel fue

| Activity | Impacts and Benefits | |

28 petroleum Industry Statistics, available at; titpyw.erb.org.zm
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» Rural/agricultural development * Improvement of balance of paymenis
Economic « Employment in the rural/agro- * Private sector development
industrial sector » Stable energy markets
¢ Reduction of imported oil-fuels e Qualifies for climate change funding
«  Employment in the rural/agro- » Adaptable to existing wood and
Social industrial sector kerosene stoves/cooking practices
* “Energy poverty” reduction  Easytouse
» Safe and easy usage for women and Ideal substitute for paraffin and
children; non-explosive/no spilling charcoal
» 100% renewable/organic * No “indoor pollution”
Environment | «  Zero deforestation impact * Lower CQ emissions
+ health «  Safe/clean production process | ¢« Instant heat and less wastage
» Safe/clean distribution » Not poisonous

Source: RPTES (2000), cited in Kambeu and Macwz004).

Health benefits of burning gel fuel, can be seemfiTable 16 below, where emission of all
major pollutants are significantly lower than fdher fuels. Although the cost of gel fuel for the
household is relatively higher than charcoal (al&0#) (Kambeu and Macwani, 2004), social
and economic benefits are very high.

The Energy Policy promotes the use of alternativergy fuels as a measure to contribute to
curb deforestation. In 1998 a study jointly conédcby the GRZ and the Swedish International
Development Agency recommended ethanol and gebRieharcoal substitutes in Zambia.

The World Bank launched the Millennium Gel Fueltiative as part of its RPTES (Regional
Programme for the Traditional Energy Sector) progre between 2000 and 2003, to adapt and
disseminate gel fuel for the African household @ectThe Initiative piloted gel fuel in six
countries: Ethiopia, Malawi, Mozambique, Senegal t8 Africa and Zimbabwe. For example,
in Malawi gel fuel has been well accepted and ssafoé but a recent tax on ethanol has
resulted in charcoal becoming cheaper than gel &nel users have shifted back to charcoal.

A pilot study for the introduction of gel fuel irefhbia was planned (see Kambeu and Macwani,
2004). However at present there is no evidencé @far having been carried out and, if it did,
there is no institutional memory of it nor followswn the results.

Deforestation

Deforestation is reiteratively pointed out as orieth® main environmental concerns in the
country. According to the recent ILUA (Integratednd Use Assessment) project (Zambia
Forestry Department and FAO, nd) the area of foieesd is estimated at 49.9 million ha, or
66% of the total land area of the country, wher&atber wooded land” accounts for an
additional 6 million ha (8%).

Some forest areas enjoy protection status, measyrddJA according to the understanding of
forest users: forest reserve 6.5%; forests knowrbeodesignated as national parks 9.1%;
designated as natural monuments 0.3%; designateldafmtat management 5.5%; designated
for multipurpose 16.9%; and designated for produnc®23.7%. Approximately 16% of natural
forests could not be identified under any desigmatand 21.8% unanswered for in terms of
protection status. Forests were classified accgrtbrthe degree of ‘disturbance’, (“the impact
level of human activity in the forest or other weddand”), using the following classifications:

* Not disturbed: all resources are conserved ancetiseno extraction of forest goods by
humans;

< Slightly disturbed: there is some exploitation afefst goods and services;

¢ Moderately disturbed: where many products are ctte without management plans and
where sustainable forest management is endangered,;
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* Heavily disturbed: where there is high human press$or forest products and services or
encroachment of agriculture and where removal oédioproducts does not conform to
management plans.

The distribution found by ILUA is as follows: notsturbed: 33.1%; slightly disturbed: 30.2%,
moderately disturbed: 25.5%, heavily disturbed%5d#hd 5.5% with disturbances not recorded.
The majority of the not disturbed forests are sewargreen forest types normally isolated and
located on difficult terrain.

Although ILUA does not venture rates of deforestatiit does state that the alarming
deforestation rates reported based on small saaijdervation of utilization levels and stock
inventories have tended to produce alarming siegigpbver 500,00 ha annually) that are not
supported by the results of ILUA. The National Eowimental Policy estimates a deforestation
rate of 250,000 to 300,000 ha per year. Whatevéhdsrate of deforestation, it is generally
localised around the urban centres (most foresiigdated for fuel-wood and charcoal in urban
areas have been depleted) as well as along infcaste (road) axes.

The main uses of forests are as fuel-wood andHarapal production. According to the Living
Conditions Monitoring Survey of 2004 (quoted in ikdkaet al, 2008) over 83% of households
in Zambia depend on wood resources (firewood aradcoal) for cooking and over 97% of
rural households depend solely on fuel wood forkoop Fuel-wood is mainly consumed by
relatively poor households, with 86% of househdidmg dependent directly on firewood and
14% on charcoal. In terms of urban households, 88w cost households heavily depend on
charcoal (in turn these correspond to roughly 85%rban population). Kalindat al (2008)
also provide interesting data on the economy ofada production: over 50,000 people earn
their living from charcoal production, whilst a nber of others are engaged in charcoal
production, distribution and marketing on a paridibasis.

In spite of the large dependency of rural householdfirewood, it is mostly dead wood that is
collected, and does not seem to be a driving famétind deforestation. Charcoal production
has however, a more direct effect. It is estimabad about 73,000 ha of forest may be degraded
due to charcoal production. Apart from charcoaldpiiion the other major driving force
behind deforestation is slash-and-burn agricul(see, e.g. Malambo and Syampungani, 1998),
which takes place especially in the northern prosgnof Zambia.

In terms of policy, forest policy is mainly definegdthe Zambia Forest Policy, the Forest Act of
1999 and the Zambia Forest Action Plan (ZFAP) di®0here are important limitations in the

current institutional and regulatory arrangementadequately deal with forests. For a more
detailed review of these shortcomings refer toZRAP or Kalindaet al, 2008.

Indoor air pollution

Exposure to indoor air pollution from solid fuelashbeen linked to many different diseases,
including acute and chronic respiratory diseas@serculosis, asthma, cardiovascular disease
and perinatal health outcomes. It has also beeierktlto pneumonia and other acute lower
respiratory infections (ALRI) among children undare, and chronic obstructive pulmonary
disease (COPD) and lung cancer (in relation to asa) among adults (WHO, 2007; WHO,
2006; WHO, 2002). Globally reliance on solid fuedsone of the ten most important threats to
public health. Indoor air pollution disproportioabt affects women and children who spend
most time near the domestic hearth. The WHO buod@isease from indoor air pollution study
gave the following figures for Zambia (Table 15heTmeasure used is the Disability-Adjusted
Life Year (DALY), which combines years of life lodue to disability with the years of life lost
due to death. It allows comparing disease or @askoirs in terms of their public health impacts.

Table 15. Burden of disease from indoor air pollutn in Zambia

% ALRI COPD Lung Total Total % national
population deaths deaths cancer deaths DALYs burden of
using solid | attributable | attributable deaths attributable | attributable disease

fuels to solid fuel | to solid fuel | attributable | to solid fuel | to solid fuel | attributable
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use use to coal use use use to solid fuel
(<5 years) | (=30 years) | (=30 years) use
87 8,160 470 - 8,600 285,400 3.8

Gel fuel burns with a low carbon flame and is adyobarcoal substitute. As well, low-cost and
high efficiency stoves have been developed spedifidor the gel fuel burner, which can be
retrofitted into most improved traditional stoveBable 16 below shows emissions using
different fuels, where the advantages of alcohelsfgel fuel) are manifest.

Table 16. Stove emissions for various fuels

Emissions (g/MJ delivered energy)
Stove Total non-methane
Fuel efficiency % | co, co Methane | organic compounds N,O

Alcohol Fuels 53.6 126 0.19 None 0.09 Negligible
LP Gas 53.6 126 0.61 Negligible 0.19 0.002
Biogas 57.4 144 0.19 0.10 0.09 0.002
Kerosene 49.5 138 1.9 0.03 0,79 0.002
Fuel-wood 22.8 395 11.4 1.47 3.13 0.018
Crop residue 14.6 565 36.1 413 8.99 0.028
Charcoal 14.1 710 64.0 2.37 5.60 0.018
Dung Cake 10.0 876 38.9 7.30 21.0 0.022

Source: US EPA data, adapted and cited by KambeMacwani (2004).
9.2. Expected impacts in absence of the ZNSS
Energy dependency and positive impacts of fuel blen ding with ethanol

In a previous paragraph we extrapolated the fuelemption for 2009 and arrived at an
estimated figure of some 200 million litres of ktTaking a conservative progression of 3%
we projected a petrol consumption of some 239 onillitres foreseen by 2015 and 277 million
litres by 2020. This would create an increase &l tiependency of 10% by 2015, and 39% by
2020 with respect to the 2009 baseline. As no ratére GRZ projections for annual petrol
consumption were available, these figures have biged in our analyses. Table 17 shows the
ethanol required to satisfy projected petrol blestes for various years.

Table 17. Estimated petrol and ethanol demand undetdifferent blending scenarios

Year No E5 E10 E15
blending (mandatory by 2015) (mandatory by 2020)
Fuel Ethanol Petrol Ethanol Petrol Ethanol Petrol

demand demand demand demand demand demand demand
(million ) | (millionl) | (million 1) | (millionl) | (million1) | (millionl) | (million I)
2009 200
2015 239 11.95 227.05 23.9 215.1 35.85 203.15
2020 277 27.7 249.3 41.55 235.45

Considering the sugar industry could produce 32ifiom | ethanol by 2015 based on
transformation of all molasses, the ethanol reguioe the mandatory E5 blend and a voluntary
E10 blend by 2015 could be met by the projectedrethdistilleries’ productions. Also, the
ethanol required for the mandatory E10 blend by0283uld also be met easily by the projected
distilleries’ capacities. Only if an E15 or E18 idewere to be applied would additional raw
materials and distillery capacity be necessary.toted presently projected distillery capacity of
32.9 million litres could produce a 12 % fuel bldnd2020.

However, a note of caution should be taken. Theteates are based on a conservative 3%
annual increase in petrol consumption. Zambia direxperienced a peak in fuel consumption
at the end of the 1980’s (reaching 500 million t &l fuels, as compared to a stabilised
consumption of around 300 | at the early 2000'sGARSIP Il data), and current ERB data
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suggest a recent annual increase of nearly 11%p®&iay-making purposes trends should be
studied in detail to ascertain availability of etbhto meet the targeted fuel blending ratios.

Positive impacts of gel fuel use

Unless policies are successfully implemented fuebdv and charcoal consumption will
continue in Zambia, with its associated impacts dafiorestation and indoor air pollution.
Pressure on forests and health effects of indogpdiution will depend on a series of factors.
Pressure is due to decrease if envisaged policgunes foreseen in the FNDP (reflected in the
Energy Policyd’ are implemented, and which are expected to resaltreduction of fuel wood
consumption of 10% per year. But, as clearly stétgdalindaet al (2008), this will largely
depend on effective implementation and financinggbyernment, the private sector and other
stakeholders. In any case positive effects ardikely to be noticed in the short-term.

On the negative side, the following factors areeexgd to increase pressure on forest resources:
increase demand for energy sources associated nmgiaphic growth; land clearing for
agricultural expansion, also associated to demdggagrowth; and construction/upgrading of
roads which would facilitate access to new foreseta and induce human settlements. Indoor
air pollution is expected to increase in absoletens, due to demographic growth, but not in
relative terms, as it is unlikely that % of consuiop of wood fuel will increase.

9.3. Expected impacts with implementation of the ZN  SS
Energy dependency and positive impacts of fuel blen ding with ethanol

The introduction of an E5 blend by 2015 would rezltite increase of fuel dependency with
respect to the 2009 baseline from 20% to 14%. \WW4pect to the E10 blend by 2020, the
reduction would be from 39% to 25%. These emissioth dependency levels are still high and
alternative policies will have to be developed. @measure would be to progressively increase
the blending rate up to 15 or 18%, but ethanol ftbexsugar industry may not cover that, and
would require other dedicated fuel crops and ¢sids.

The positive impacts of fuel blending and the pddun of gel fuel are potentially there, but
neither the ZNSS (nor the Energy Policy) yet offeg appropriate framework to ensure these
effects will materialise. This is particularly tloase of offering adequate security to the sugar
companies to invest. There is the need to ensateethanol for fuel blending will be basically
satisfied by the sugar industry, which offers mad¥antages. Production of ethanol by sugar
factories uses a by-product of the sector and tisere need to taking additional land for crops.

Positive impacts of gel fuel use

The introduction of gel fuel has the potential &mluce indoor air pollution, as well as help
reduce the pressure on deforestation. It is natiplesto quantify the effects of gel fuel, as these
will depend on a number of factors, including: amoof gel fuel that can be produced, market
price of gel fuel, social acceptability, etc.

9.4. Options to address the Key Aspect
Energy dependency and positive impacts of fuel blen ding with ethanol

The benefits from ethanol production and fuel blegdare significant but, for these to
materialise, require measures be put in place lkfftmgood intentions in the Energy Policy.

Table 18. Strengths, opportunities, weaknesses atitreats of options to address ethanol
production and fuel blending

Strengths and Opportunities Weaknesses and Threats
Fuel Blending

2 These include: increasing electrification of riaetas; promotion of efficient production and métion of wood
fuel and production of charcoal production manfiaiglissemination to charcoal producers; and praonatf gel
fuels and Liquefied Petroleum Gas (LPG) to proatternative sources of energy.
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Potential production of some 32 million litres
of ethanol for fuel blending from an
existing/projected by-product of the sugar
industry - molasses

Reduction in energy/fuel dependency
Reduction in forex bill

No firm commitment from GRZ on fuel blendin
No regulatory framework between GRZ and
ethanol producers, nor with the fuel blenders
No reliable statistics and projections on future
fuel consumptions

Presently no distilleries to transform the

» Valorisation of a by-product of the sugar molasses into ethanol

manufacturing

Table 18 shows the advantages of fuel blending diggua product, ethanol, derived from a
locally produced source, molasses. By taking acggmtof this opportunity there will be a
reduction in fuel dependency on importation as sl reduction in the forex bill. The sugar
industry, disadvantaged by the changes in the pedections in the export market, would have
the opportunity to valorise one of their by-produeholasses, transforming it into ethanol.

To profit from the beneficial effects of fuel blénd however, it is essential that the
Government commits itself clearly to the policy fafel blending. The potential ethanol
producers require this GRZ commitment to invest guaranteed market. The introduction of a
legal and regulatory framework for fuel blending i@ be introduced soonest and be negotiated
amongst the stakeholders concerned. Such a frarkemast inject security to the sugar
companies in order to secure needed investmentfistilleries and ensure a constant and
sufficient production of ethanol destined to fulgraling.

Positive impacts of gel fuel use

For the positive impacts of gel fuel to materigliaeconcrete strategy has to be prepared and
implemented. Such a strategy must consider theviiallg aspects:

¢ Who will produce the gel fuel?
* Will ethanol produced by sugar companies be availady gel fuel in sufficient quantities?

« What policy measures will be put in place to enghieeprice of gel fuel is competitive in
comparison with charcoal and fuel-wood?

* Accompany the introduction of gel fuel with an aem@ess raising campaign on the health
advantages of using gel fuel as opposed to fueldvasaharcoal;

« Pilot test the introduction of gel fuel to identiffpstacles and fine-tune the strategy;
« Address the acceptability of gel fuel for househmdsumption;

« Address the socio-economic impact on people engagptbducing and commercialising
charcoal, maybe by giving them a role in the conumadisation of gel fuel;

» Learn from experiences in other countries in tlggorg e.g. Malawi.

The findings of the pilot study for the introductiof gel fuel, which was designed in 2004 (see
Kambeu and Macwani, 2004) should be identified andlysed. Otherwise the pilot study
should be carried out, taking into account the alfaetors.

Besides the possibility of using ethanol producedhe distilleries attached to the sugar mills,
the development of small-scale (e.g. one milliaredi/yr) ethanol plants could be promoted.
These plants could be developed across the cotmtproduce ethanol from cassava as an
alternative to charcoal. There could be gel fuahtd attached to the ethanol plants, which could
supply each district at lowest cost. In this ragilensmall-scale growers would not be forced to
sell to the factory, but would rather take excesglpction after food requirements. This would
promote production of biofuels and gel fuels withauperilling food security. It would also
create an alternative income for the convertedod@mroducers. However, adequate disposal
of vinasse should be first sorted out before aighay each individual plant.
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10. Key aspect 6: Securing an environmentally integ  rated
strategy for roads upgrading/construction and
upgrading/expansion of the railway system (medium p riority)

10.1. Current state

Being a landlocked country, Zambia depends on tigsport infrastructure to ensure
international competitiveness of their products,iclvhface high costs of transport. The
competitive advantage of Zambia’'s sugar in term@rofuction costs is eroded by the poor
condition and capacity of the transport infrastuuet for example, Zambia’s fobbing costs are
5.5 times higher than the average world market ggp¢LMC International, 2006).

Due to the poor infrastructure, road freight isengve; even rail transport is inadequate due to
limited wagon capacity and unpredictable availabillransport to the southern DRC market
cannot be met using railway due to insufficientazaty, and expensive road transport has to be
used. Export to the EU market involves rail or rdeahsport to Beira (Mozambique) via
Zimbabwe, which is also costly and unpredictablegaé® for local/regional consumption
represents less of a problem, as well as for KalslgvwEstates, whose clients from DRC and
Tanzania pick up the sugar at factory gate.

New sugar cane expansions beyond the current afgasduction also face constraints due to
lack or limited transport infrastructure (e.g. Lagiarming block).

Transport policy and planning

Transport policy is the remit of the Ministry of @munications and Transport, whereas
planning, implementation and management of infuasiire falls on other instances. In the case
of roads it is the Ministry of Works and Supply, evbas in the case of railways it is TAZARA
(Tanzania Zambia Railways Authority) and ZambialRays Limited.

The Zambia Transport Policy (2002) sets Goals, cpolbjectives and Strategies for the
different modes of transport. Although environmérgastainability is one of the aspects
considered, there is no provision for a dedicatedlyais of the environmental aspects and
implications of the policy, such as could be preddy an SEA. Curiously it is tHerocedures
Manual for Environmental and Social Managementhe Roads Sector in Zambideveloped
by the Ministry of Works and Supply as a guidanmeHIAs of roads, that suggests the role of
SEA for environmental integration at the policyapland programme level.

Road transport infrastructure

Zambia has 37,000 km of gazetted roads and 30,6Vbfkun-gazetted roads classified under
feeder, national parks and estate roads. These falidinder different jurisdictions: the Roads
Department in the Ministry of Works and Supply (eppmately 21,000 km of gazetted roads);
City, Municipal and District Councils in the Minigtof Local Government and Housing, and
the Department of National Parks and Wildlife ire tMinistry of Tourism (Ministry of
Communications and Transport, 2003). Figure 6 (Aplpel) shows Zambia’s road network.

The road network has, to a large extent, being agegt with the assistance of the donor
community. Road upgrading has taken place underRibed Sector Investment Programme
(ROADSIP 1) and now under the ROADSIP II.

ROADSIP 1l (2004-2013) addresses the following obyes, with regards to road upgrading,
maintenance and construction: (i) rehabilitatiorimiic and routine maintenance of the Core
Road Network (40,113 km); improve road conditions trunk, main, district, primary feeder
roads, tourist roads and selected urban roadsghrfull and accessibility improvements as per
“need” and priorities. ROADSIP |l also sets objees with regards to improving
Environmental Management by building capacity amdiressing poverty and HIV/AIDS
countrywide through PRSP and National Policy on HAINDS.
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ROADSIP Il includes an environmental management pmmment, which provides for the
creation of an Environmental Management Unit (latenamed Environmental and Social
Management Unit - ESMU); development of environraknools (including EIA screening
criteria, review criteria, monitoring system andvelepment of an environmental contract
clause); environmental assessments of projectsrutelgign; monitoring implementation of
projects under construction; and capacity-buildimgenvironmental management in the roads
sector. Furthermore it is envisaged to carry ouSBA of ROADSIP Il as part of the support
from the European Commission (in principle to tplare early- to mid-2010).

The Road Development Agency (RDA) is responsibtetiie implementation of ROADSIP Il
The ESMU has been established within the Plannimg Besign Division of the Roads
Department and its responsibilities include: (itilitating the integration of environmental
matters in the planning and implementation of migen the roads sector; (ii) assisting key
stakeholders/agencies in carrying out EIAs and todng implementation of Environmental
Management Plans (EMPs); (iii) promoting involvemeh and cooperation of all relevant
institutions; (iv) preparing and revising technisthndards/guidelines and regulations; and (v)
conducting training in environmental management preparing sensitisation material. The
team consists of two environmentalists and oneakecientist.

ESMU also monitors compliance with environmentald agocial measures during road
maintenance, rehabilitation and construction. Atiéig include reviewing EIAs and monitoring

road projects. There are discrepancies betweeplstéders on the effectiveness of monitoring
and the degree of compliance by contractors wéhdsrd environmental clauses and EMPs.

An environmental analysis of the Zambia ROADSIP deritified five main areas of
environmental concern related to roads: (1) destmucof wildlife habitats and loss of
biodiversity along road environments; (2) increasei erosion during road works leading to
siltation of rivers and streams; (3) soil and watentamination by chemical, oil and fuel
spillage during road construction and use; (4)dased deforestation during road improvement,
construction and use due to increased commerdialisaf timber cutting, processing and
haulage activities; and (5) disruption of tradiibrifestyles, increased sexually transmitted
diseases (STDs) and other health concerns amoalgdommunities and project workers.

In August 1997 the Ministry of Communications angisport published th#Environmental
Guidelines for Road Rehabilitation and Maintenan@erk”, to be used by those involved in
the planning, design, implementation and monitorifigoad works, so as to ensure proper
integration of environmental concerns. However ¢hgsidelines are not available online and
are difficult to get hold of. More recently the RDgroduced &'Procedures Manual for
Environmental and Social Management in the RoadtoS& Zambia® with the purposéto
outline the role of the ESMU, consultants...respdasiior the design of road projects,
contractors responsible for construction of roadsi ather stakeholders who may participate at
the various levels of the EIA proces#’is basically a guidance on EIA in the roadstge

Under Zambian Regulations, the first step in thé\ Plrocess is to decide the level of
assessment required (full EIA or not), which wi#pgnd on the length of the road and the
sensitivity of the receiving environment. This @né through a screening process, synthesised
in a Project Brief If an EIA is not required then th&tandard Environmental Clause
(reproduced in Annex C of the Manual) is automdiidategrated in the contractual documents
for the project. Figure 10 (Appendix 1) shows thA Bcreening process for roads. If an EIA is
required then it goes through a rather standardessy where the ECZ plays a key role in
ensuring quality of the process, aided by the ESbHihe case of road projects.

ElAs are carried out for road projects, but there some indications that there might be
important opportunities to improve the effectivemesf the EIA system, including

implementation and monitoring of EMPs. In the framek of this SEA it was not possible to
make a detailed assessment of the effectivenebe &lA system, but due to its importance to

30 Zambian Ministry of Works and Supply (2007).
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guarantee the environmental sustainability of theels sector further research is recommended
in order to identify any opportunities that migkist to enhance the EIA system.

Rail transport infrastructure

The Zambian railway network consists of two mairstegns: Railway Systems of Zambia
(RSZ) and the Tanzania Zambia Railways AuthorithdARA). Other railway systems include
the Mulobezi Railway and the Chipata-Mchinji RaijRroject.

Zambia Railways has a total track length of aba@6@ km, running from the border with
Zimbabwe in Livingstone in the South up to the leordith the DRC, with branch lines on the
Copperbelt. The TAZARA connects Zambia to Dar ea&a in Tanzania, via a 1,861 km of
track from Kapiri-Mposhi, where it connects to thambia Railways at Kapiri-Mposhi. The
Mulobezi Railway line stretches from LivingstoneNtulobezi in the SW of the country. The
line is managed by Zambia Railways on behalf ofGlo@ernment. Finally the Chipata-Mchinki
Railway Project aims at connecting Zambia to thepee of Nacala in Mozambique, via
Malawi. The line would connect either to ZambialRays or to TAZARA.

According to the Transport Policy, the two main @benal constraints of the railway system in
Zambia are: poor track condition for Zambia Rail&agnd low availability of motive power
and wagons in the case of TAZARA. These constrdiaige led to a reduction of the service
capacity and reliability. In order to revitaliseetlmail system the Government concessioned
Zambia Railways Ltd to Railway Systems of Zambi&ZRin 2003, and is currently studying
the privatisation of TAZARA. Other projects are &aged, such as the extension of the
network through the Chipata-Mchinji rail link arftetKasama-Mpulungu.

From the point of view of the sugar sector, in orgeincrease competitiveness of exports, the
expansions of most interest are the opening ofNtheala corridor, 604 km out of 774 from
Lusaka, which at the moment are only accessiblé¢hbyroad link to Chipata in the Eastern
Province. Figure 8 (Appendix 1) shows the railwagsvork in Southern Africa.

10.2. Expected impacts in absence of the ZNSS

Although the ZNSS may promote the constructioneatrabilitation of specific roads (e.g. the
Kawambwa-Muhost-Luwingu road, that would service thuena Farming Block) other actions
for road and railway rehabilitation, upgrading aexpansion will take place under sectoral
planning processes, and thus pretty much indepégdeinthe ZNSS. Such is the case for the
transport corridors to Beira and Nacala.

10.3. Expected impacts with implementation of the Z  NSS

Environmental impacts that can be expected fromragigg and construction of roads and
railways can be very varied. Impacts occur bothirdurconstruction (e.g. land clearing,
atmospheric emissions) and operation phases, amdbeadirect (e.g. cutting a biological
corridor) or indirect (e.g. induced human settletreand associated deforestation, poaching).
Impact significance will depend on a number of atpeincluding sensitivity of the
environment affected, socio-economic context in #rea (e.g. unemployment, dominant
agricultural techniques), etc. It is thus not polgsito advance details as to potential
environmental impacts that may result. However jiremvnental concerns associated to roads,
identified in the analysis of ROADSIP, are moselikto remain unaltered under ROADSIP II.

10.4. Options to address the Key Aspect

From a strategic level point of view, the best wayensure environmental sustainability of
transport projects is, firstly, to ensure the ppland planning processes are environmentally
integrated, e.g. through the application of SEA. A at the policy and planning level would
allow early consideration of environmental concemiich will later have an incidence at the
lower levels of planning. An SEA should be promofed the next revision of the Transport
Policy. Typical issues that need to the resolveti@ipolicy level include, e.g. considerations of
the best mix of transport modalities, includingnfran environmental point of view.
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One of the shortcomings of the planning procesisasthe environmental authorities (i.e. ECZ)
can only have an input at the project level, whers itoo late to change more fundamental
strategic decisions. The introduction of SEA at plodicy (i.e. Transport Policy) and planning
levels would address this issue, and allow betieirenmental integration.

An SEA is envisaged for ROADSIP I, with EC asamt@ Although ideally this SEA should
have been carried out at the same time as theiptapnocess, the SEA can nevertheless be
useful if there is willingness from the Governmémtintegrate its findings. From the ZNSS
point of view, the ROADSIP Il SEA offers an opporily to address in more depth the
environmental implications of the ZNSS roads congwdn Thus the main output of this
particular SEA will be to provide recommendatiomstibe scope of the ROADSIP 1l SEA.

The main tool available to address environmentatems for road projects is EIA, where ECZ
and ESMU have key roles. As well other tools efist environmental integration in cases
where an EIA is not required, mainly in the formstdndard environmental contractual clauses.

ECZ has a key role in overseeing the EIA processwall it is responsible for reviewing the
quality of the final EIA and EMP, and establishimgy conditions necessary to obtain
development consent. The ESMU also plays an importde in guaranteeing the quality of the
EIA and ensuring adequate implementation of the EM& any existing environmental clauses.

At the project level the right tools and mechanisaresin place. The concerns mainly relate to
the capacities and resources of ECZ and ESMU tfopertheir functions effectively. In this
particular SEA it has not been possible to deteemadequacy of available capacities and
resources of these institutions, although thereralieations that these could be limited and that
performance falls short of expectations. The cdacbf ECZ to adequately implement and
enforce regulations are currently referred to as amsumption in the ROADSIP I
Environmental Management Plan (the Reformulateddgament Plan of 2009) (see DANIDA,
2009). However such an assumption is too riskyeartade, and instead capacities should be
appraised and, if necessary, strengthened andagedel

The ROADSIP Il SEA could look into these matterg;liiding: (i) assessing quality of EIA

screenings done by the ESMU (e.g. did road projetts potential significant environmental

impacts by-pass an EIA?); (ii) assessing qualityradd EIAs and EMPs; (iii) assessing
appropriateness of ECZ response (e.g. observatfigal reports and conditions imposed);
(iv) appraising implementation of EMPs and enviremtal safeguards and conditions for road
projects; (v) assessing capacities and resourdeSatand ESMU for dealing with EIA (quality

assurance, monitoring, follow-up); (vi) appraisimmgining programmes available for different
stakeholders; and (vii) appraising the degree tichvltapacities for EIA are integrated in

relevant university curricula (e.g. engineeringunal sciences, social sciences).

In SEA processes the authority leading the prosbssild be the competent sectoral authority
(in this case the Ministry of Communications an@rigport). However ECZ should play an

important role as the key environmental authotiaking a role mainly in ensuring the quality

of the SEA process and providing technical capegiim environmental matters throughout the
SEA process. In this regards formulas should béoexg to ensure ECZ has an active role in
the development of the SEA; some consideratiorxpdore includ providing key experts to the

SEA team, and sitting in the transport planningrteat least during key stages in the policy-
making and planning process as environmental a/iso

11. Key aspect 7: Implications of the POPs Conventi  on for the
regulation of sugar cane burning (low priority)

11.1. Current state

The Stockholm Convention on Persistent Organicufanits (POPs) aims to protect human
health and the environment from POPs. Zambia hifgedathe Stockholm Convention, and as
part of its commitments has produced a Nationallémentation Plans (2007). POPs constitute
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a class of organic compounds that are toxic, resitiiral degradation, bioaccumulate and are
transported through air, water and migratory sgecldiey accumulate in the fatty tissues of
living organisms and their concentrations increlsigher in the food chain. Exposure to POPs
has been associated with adverse health effects asicancer, reproductive defects, immune
system suppression, hormonal disruptions, etc.

Article 5 of the Convention relates to the contrnintentional of the production of POPs, more
specifically PCDD/PCDF (Polychlorinated dibenzoipxdns and dibenzofurans), HCB
(Hexachlorobenzene) and PCB (Polychlorinated bipls¢nSources of PCDD/PCDF, HCB and
PCB include open combustion. Countries have to takasures to reduce the total releases
derived from anthropogenic sources on the chemigstisd in Annex C (i.e. PCDD/PCDF,
HBC and PCB),'with the goal of their continuing minimisation andhere feasible, ultimate
elimination”. To that effect Zambia should develop and implena@naction plan.

Zambia’s NIP identifies “uncontrolled combustionopesses” as an important contributor of

dioxins and furans to air, but does not specifytipalar sources, nor the contribution of sugar

cane burning. Sugar cane burning is a source otemied emission of POPs. For example, in
Jamaica releases to air of dioxins and furans amirthted by burning of rubbish and sugar

cane fields; in Mauritius sugar cane burning i® @lsemed a source of dioxins and furans and
is an area where further research is focused. th bases the corresponding NIPs call for a
reduction, or even banning (in the case of Jamaitajgar cane burning. Other countries that
have recognised the emission of POPs from sugar lwaming include Kenya. Needless to say,

Jamaica and Mauritius are small island states wingpact of sugar cane burning has a greater
relative contribution to emission of POPs at aoral level than in Zambia, but this difference

of scale becomes less relevant when taking intowatddhat sugar cane burning concentrates in
a particular region of Zambia (Mazabuka and Kaftgas).

According to UNEP (2005) the emission into the @irPCDD/PCDF from open biomass
burning is 0.5 ng TEQ/t of material burned, andyPTEQ/t of material burned for releases
onto land. For rough estimation purposes, andHercase of sugar cane burning, an estimate of
300 kg of biomass burned per tonne of sugar pratlisceuggested (UNEP, 2005). Considering
the production of sugar at ZS and CF (KE practicee@ Cane Harvesting), the PCDD/PCDF
emissions can be estimated both prior and aftesresipn.

Table 19. Estimated emission of POPs from sugar carburning at ZS and CF

Sugar Estate Sugar production Biomass g TEQ g TEQ released
(tlyr) burned (1) released to air to land
Prior to expansion

Zambia Sugar 357,000 107,100 53.55 1,071
Consolidated Farming 23,000 6,900 3.45 69
Total pre-expansion JI 380,000 114,000 57 1,140

After expansion

Zambia Sugar 440,000 132,000 66 1,320
Consolidated Farming 38,000 11,400 57 114
Total post-expansionJI 478,000 143,400 71.7 1,434

According to Zambia’s NIP, the TEQ from uncontrdlleombustion processes is 241.3 g
TEQ/yr and 48.4 g TEQ/yr for releases to air amdl leespectively. Whereas the releases to air
could account for those from sugar cane burningvtiich case they would correspond to about
24% of the total), releases onto land do not malfclhe total contribution of sugar cane
burning is indeed around 24% of total unintendedssion of POPSs, this is a considerable
percentage and any actions designed to reduceended emissions should tackle sugar cane
burning. However the way the GRZ calculated unidégh emissions from the burning of
biomass should be reviewed.

31 Rough estimate based on current production of@B3t6ns/year with 6,000 ha of sugar cane, and éggec
expansion of 4,000 ha.
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11.2. Expected impacts in absence of the ZNSS

Since expansion of sugar cane cultivation in threosundings of ZS and CF can be considered a
fait accomplj it becomes irrelevant to envisage a ‘zero altitrea scenario where such
expansion does not take place.

11.3. Expected impacts with implementation of the Z  NSS

Further expansion of sugar cane cultivation in otbarts of the country will increase the
emission of dioxins and furans proportionate toak&nsion of sugar cane burned.

Making a rough estimate, taking an average yield 18 t/ha of sugar cane, and an average
production of 0.13 t sugar per t sugar cane (bamedZS figures), we can envisage an
approximate production of 15 t of sugar/ha. If 3@0of biomass is burned per tonne of sugar
produced, we have 4,500 t biomass burned per hplyiyg the emission factors described
above we can envisage an increase of unintendessiemiof POPs per ha of sugar cane burned
in the order of 1.35 g TEQ/ha and 45 g TEQ/ha absions to the air and to land respectively.

11.4. Options to address the Key Aspect

Zambia is obliged to reduce unintended emission?©OPs. Although the NIP estimated
emissions from “uncontrolled combustion processigs, not specific about sources, and does
not seem to account for the contribution of sugarecburning. One key step is for the GRZ to
recognise the contribution of sugar cane burningpéoemission of POPs. This will set the basis
to develop a strategy for minimising such emissiaonsich should be part of the Action Plan
required under Article 5 of the Convention, buereéd to explicitly in the ZNSS.

Burnt Cane Harvesting (BCH) offers advantages @eren Cane Harvesting (GCH). BCH is
normally practiced for its immediate economic b@seharvesting is approximately 50% faster,
allowing lower cost per tonne for manual reapirayihg lower haulage costs (as less trash) and
thus getting greater payloads into haulage vehitlesvever BCH has adverse effects on the
processing quality of cane, soil properties and ¢hgironment. Heat opens longitudinal
cracks in the bark that allow microbes to enterstdwing post harvest deterioration and
increasing dextran formation. Unless cut within W8urs, moisture absorption from soil
increases weight by up to 8%, diluting juices, amernal stalk temperature increases to 80-
98°C, reducing sucrose and purity levels. As teatpees in the cane fires can approach 400°C,
impacts on soil can include: volatilisation angdoof nitrogen, sulphur and carbon to the
atmosphere; heat destroys certain beneficial mocganisms and earthworms in the surface
layer; organic matter can be reduced resulting ieduction in soil friability and porosity,
reducing capacity of soil to hold nutrients in tlo®t zone; and there can also be compaction,
drying and susceptibility to erosion. Burned capptkfor more than 24 hrs affects processing,
mainly through a higher susceptibility teeuconostoalevelopment, leading to rapid dextran
development affecting process efficiency and sagaitity.

Environmentally speaking, key impacts have beewrted to be: (i) release of POPs into the
atmosphere, including certain dioxins and furaiishéalth impacts through breathing of POPs
and particles emitted as aerosol (e.g. boron,walcaluminium, silicon, manganese, potassium
and sulphur) as well as carbon monoxide, ozoneticplate matter and volatile organic
compounds (VOCSs); (iii) smoke nuisance; (iv) expesio high levels of dioxins could lead to:
persistent acne, sarcoma, abnormality in childrée&th enamel and damage to the immune
system. There is no epidemiological evidence tlatecburningper seproduces such dire
consequences (Echavarria, 1996), but some effactealth have been identified, e.g. Cancado
et al (2006) found that the increase in hospital admissifor respiratory affections in children
and the elderly was directly related to cane byrmractices in Piracicaba, Brazil. Apart from
POPs, sugar cane burning produces other contarsjnemission factors have been calculated
and are summarised below. GCH also allows mulchivigch has the benefits of reducing
weed growth and conserving soil moisture, thus ceduwater requirements.

32 Discussion on effects of BCH mainly based on Fadl(2009).
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Table 20. Emission factors for cane burning (kg/tone)
Pollutant Darley et al, 1975° Universidad | Jenkins, | US EPA,
Whole cane Trash Salle, 1992 | 1995° 1997°

Particulates | Average 3.60 2.70 2.80 5.60

Range 3.00-4.20 2.10-3.25 0.48-5.13 2.30-3.50
CO Average 35.30 29.70 25.48

Range 30.00-40.60 | 23.90-35.60 30.00-41.00
VOC Average 2.30

Range 2.60-2.80

Source: Echavaria (1996)

Mechanised harvesting would facilitate shift to GQigwever it is the government’s policy to
maintain manual harvesting as an employment gengradctivity. Thus for GCH to be
attractive economic incentives must be in placetftr be profitable, and social awareness must
be raised amongst farmers and sugar companies afitded benefits of GCH.

GCH requires more labour time than BCH, especidllyand-cut. In order to increase GCH
farmers would need to receive capacity-building.(preparation of the fields to accommodate
harvesters if deemed an option, availability of igipt self-trashing cane varieties). The
retention of persons trained and willing to hantlgneen cane should also be given attention.

If GCH is to be promoted, a careful analysis muestiade on the convenience of introducing
mechanised harvesters (especially from a socioesnmnpoint of view), as well as ensuring it
does not represent an economic disadvantage toccdiees. For example, trash could be sold
to sugar estates to be used as combustion mdterim-generation. GCH (either mechanised or
manual) should only be pursued if it will not reégnladverse socio-economic impacts.

Even if GCH cannot be attained under the presawcumistances, an alternative to reduce
polluting emissions is the use of controlled “cbatning”. Cool burning implies burning in the
early morning, when the wind is low and dew is ligupresent, which reduces emissions of
particulate matter; for example, in Mauritius itshehown to reduce particulate matter by 60%
when compared to conventional afternoon burns (Beeret al, 2003).

Table 21. Strengths, opportunities, weaknesses atitteats - POP emissions from sugar
cane burning

Strengths and Opportunities Weaknesses and Threats

Minimise sugar cane burning

 Plenty of environmental, agronomic,| ¢« Potential socio-economic impacts if mechanised d&ting
social and health benefits from introduced (unemployment)
eradicating cane burning, including | « Potential socio-economic impacts for cane cutterduced
reduction of POP emissions income due to a lower efficiency of cutting in terof

» Extension of mechanised harvesting| ha/day) if manual GCH is required, if no compermati
also allows mulching, with agronomi¢ measures envisaged
and environmental benefits in regardse May require extended access to mechanical hargester
to reduction of presence of weeds | « If mechanised, not possible where topography isiiteisie
(reduced herbicide application) and for mechanised harvesters
soil moisture conservation (reduced | « Not possible in very humid areas (mulching leadsxcess
water requirements) humidity)

» Requires capacity-building of farmers on mechanised
harvesting and field preparation

» Requires awareness amongst farmers on benefit€bf G

Promote ‘cool burning’

n

33 Darley, E.F. and Lernan, S.L. (197&) pollutant emissions from burning of sugar camel pineapple residues
from Hawaii EPA 450/3-75-071. Cited in Echavarria (1996).

34 Universidad de La Salle (199Fyaluacion y plan de manejo ambiental de la quemtadafia de azlcar en el
Valle del CaucaCali, Colombia. Cited in Echavarria (1996).

35 Cited in Echavarria (1996).

36 US EPA (1993) The plain English guide to the CléamAct, EPA 400-K-93-001. Cited in Echavarria @6).
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» Reduces emissions of particulate » Requires awareness-raising of benefits of ‘coohimg’
matter

12. Key aspect 8: Securing a co-generation policyt  hat
optimises efficient use of bagasse from the sugar s ector (low

priority)
12.1. Current state

Co-generation of sugarcane bagasse is one of teeattoactive and successful energy projects
that have already been demonstrated in many sugapaducing countries, such as Mauritius,
Reunion Island, India and Brazil. Bioenergy frongatcane in the form of power generation in
these countries offers renewable energy options ghamote sustainable development, take
advantage of domestic resources, increase prdityabind competitiveness in the industry, and
cost-effectively address climate mitigation andeotenvironmental goals.

Most sugarcane mills have achieved energy selfeseificy for the manufacture of raw sugar
and can also generate a small amount of surplustrieley. However, using traditional
equipment such as low pressure boilers and couymmgssure turbo alternators, the level and
reliability of electricity production is not suffient to change the energy balance and attract
interest for export to the power grid. On the oth&nd, revamping the boiler with high-pressure
boilers and condensing extraction steam turbine sabstantially increase the level of
exportable electricity. This experience has beenegsed in Mauritius where, following major
changes in the processing configurations, the ¢ablar electricity from its sugar factories
increased from around 30-40 kWh to around 100148 ker tonne of cane crushed

Despite the contribution being proportionally smallterms of total electricity generation in
some countries, the potential of bagasse cogeaeradti absolute terms is quite high.
Furthermore, the electricity generated is basedmame efficient use of a biomass waste
product, which makes it an inherently renewable emdronment-friendly energy source.

Status of bagasse co-generation

Except for Mauritius, no SADC country has investgnificantly in bagasse co-generation.
The market for power from bagasse co-generatiomdeeasingly recognised as viable and
beneficial, and could bring additional revenuehe sugar industry. In Zambia all sugar mills
produce electricity, partially satisfying their owaeeds, and none is currently sold to the public
grid. ZS’s electricity generation satisfies 98%tlnéir requirements but with the installation of
the 6" boiler will become fully self-sufficient throughbuhe year. CF satisfies its factory
energy requirements but still relies entirely or thational grid for their irrigation power
requirement. KE satisfies 100% of its electricieds during the cropping season, but relies on
the national grid for electricity in the off-season

Some sugar mills in Zambia already use high pres&ailers and counter pressure turbo
alternators with pressures of 40 bars and 440°Cqa$ CF). KE uses a 32 bars and 440°C
power plant. More modern power plants use highasgures, up to 87 bars and 510°C
temperature configuration or more. A higher presswrmally generates more power with the
same quantity of bagasse or biomass fuel. The geenarease of power export from 40 bars to
60 bars to 80 bars stages is usually in the rah@el0%. For co-generation to be effective, the
minimum crushing capacity should be around 200-830r, as has been demonstrated in
Mauritius. In Zambia only ZS reaches this level.

Bagasse co-generation can also play an importéatimaemote areas by satisfying electricity
needs. Generally, the establishment of a centchlmegar cane processing complex with
annexed cogeneration facility creates further ojppmities and at the same time increases the
viability for exploiting additional cane based cagucts. However, there are difficult socio-
economic conditions as well. Power generation idedtaken by the national utility as a
monopolistic activity whereas the issue of renewadrlergy/bagasse might be more profitable if
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undertaken by Independent Power Producers. Thilenhat a proper Government policy
should be defined to promote this type of investmen

The Energy Policy embraces the issue of co-gemerand transmission capacity. Measures
and strategies on the issue include: (i) promationew sources of power generation, including
co-generation; (ii) promotion of private sectorahxement in the generation and transmission
of electricity; (iii) adopting an open access traission regime; (iv) developing a policy

framework for transmission pricing keeping in mitlde objectives of open access; (v)
developing and implementing a licensing regime catibe with the open access regime.

The new policy also envisages improving legislatiord the institutional framework for the

private sector electricity generation through aieeing/enacting appropriate legislation for
investment in the power sector. Though governmestyet to approve the Energy Regulating
Board (ERB) proposal on “Restructuring the Eledyyidlarket in Zambia” the country already

boasts of having created conditions that are aiveato independent power producers (IPPs).

12.2. Expected impacts in absence of the ZNSS

More efficient use of bagasse, through co-generdtcexpected to take place in the existing
sugar mills as they upgrade their equipment. Asudised above ZS, with the installation of its
sixth boiler, will become fully independent from SEO. Increase of co-generation in the other
mills is still uncertain but, if they take placepwd be to increase their energy self-sufficiency.
No contribution of energy to the national powedgs expected for the short- or medium-term.

12.3. Expected impacts with implementation of the Z  NSS

If co-generation is successfully promoted, it vallow not only for the sugar companies to
become self-sufficient for their energy needs,disib to contribute energy to the national power
grid. This would have the following implications) éfficient use will be made of a by-product
from the sugar process; (ii) energy would be libeador other uses; (iii) dependency on hydro-
power would be reduced, contributing (albeit itigian a very limited manner) to reducing
pressure on certain water resources with compegngands (e.g. in the Kafue flats).

12.4. Options to address the Key Aspect

In spite the Energy Policy already promotes co-gaiwn, for it to materialise adequate
incentives must be put in place, and the apprapriegulatory framework set-up to ensure sales
from IPPs to the national grid. These issues waeleld to be matured and further defined.

13. Other aspects

Apart from the key aspects discussed above, thiewimlg opportunities to enhance the
environmental performance of the ZNSS were alsotified and deemed useful to discuss:

1. Promote general good environmental and social ne&anagt practices in the sugar sector
(mills, estates and out-growers), including thro&gir Trade certification.

2. Promote sound environmental and management practi€efarmers and the general
population surrounding sugar cane developmentscedly with regards to agricultural
practices and health.

3. Undertake changes in the general wording of the ZSensure it is consistent with the
sustainable development paradigm.

4. Encourage an adequate use of this SEA report afididings.
Promote good environmental and social management actices

General good environmental and social managemextipes for the sugar sector in general
can cover several aspects, including e.g. wataieficy; choice of fertilisers and agrochemical
products and their application; disposal of molssfiter cake, bagasse and other by-products
and waste products; control of atmospheric emissidand clearing and land preparation
practices; choice of harvesting methods; mulchiragtices; soil conservation practices; waste
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water treatment; field drainage; solid and hazasdewaste management; conservation of
riparian vegetation; child labour; employment bésg&ocial services; minimum wages; gender
policy; training in environmental and social managat practices; corporate structures to
manage social and environmental management; etc.

Minimum performance is regulated by national legisin (e.g. emission standards), but not
best practices on environmental and social managierB®@me international companies have
developed corporate procedures which they systeenand apply. Small-growers such as
KASCOL have opted for Fair Trade certification, walniobliges them to implement good
environmental and social management. In other cmsnthe industry has developed voluntary
codes of practice on environmental management $@gth Africa, Jamaica).

Other options available include the ISO 14001:20€drtification on Environmental
Management Systems (EMS), or the Social AccouritabBA8000 standard, regulated by
Social Accountability International (SAI). So fap sugar company in Zambia has opted for
either the 1ISO 14001:2004 or the SA8000 standeaedgication.

The ZNSS, as well as the EC, would do well in prongpvoluntary mechanisms to further help
secure good environmental and management praciicdbe sector. Alternatives include
encouraging new out-grower schemes and sugar coespam eventually opt for Fair Trade
certification; promote ISO 14001:2004 certificati@specially amongst the sugar mills; and/or
promote the development of Good Practices guidémaehich the sector may subscribe. Fair
Trade sugar and ISO management systems are liestyribed below.

Fair trade sugar

Fair trade sugar has a market niche in developedtdes, especially in the EU. It is also a way

to promote social and environmental sustainabilitys regulated under a series of standards,
which affect producers and traders; and there ssaadard specifically for sugar cane (FLO,

2009a). Environmental sustainability is an integ@iponent of fair trade; for example, under
the Standards for Small Producers’ OrganizatioQjF2009b).

ISO 14001:2004 and SA8000

The EMS under the ISO 14001:2004 standard is iadt#. Certification shows, amongst other
aspects, that the company: (i) has an Environm&uity; (i) has identified the environmental
aspects relevant to its operations; (iii) is corpliwith all applicable environmental regulations
or, otherwise has a clearly spelled-out plan toeaghfull compliance; (iv) has a commitment to
continuous improvement in its environmental perfance, beyond mere compliance with
applicable regulations; (v) has an environmentahagament plan with clearly spelled out
objectives, targets, actions, designation of resibdities and resources; (vi) has developed
environmental management procedures to addregsédlonmental aspects, and has in place
systems for ensuring the revision, distribution geeheral management of these procedures;
(vii) has developed a system to register, respaidnaonitor non-compliances; (viii) undergoes
periodic internal and external audits.

As for the SA8000 standard the company, apart faamplying with national laws and
regulations, must satisfy a series of requireméntselation to child labour; forced and
compulsory labour; health and safety; freedom gbaimtion & right to collective bargaining;
discrimination; disciplinary practices; and remuwtem. The company must also have a social
management system in place, which includes elenseiats related to: social accountability and
labour conditions policy; management representatisarkers representation; management
review of the system; planning and implementatiénthe management system; control of
suppliers/subcontractors and sub-suppliers; addges®ncerns and taking corrective action;
outside communication and stakeholder engagemetesa for verification; and records.

Promote sound environmental and management practiseof farmers and the general
population surrounding sugar cane developments
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New out-grower schemes and sugar developmentseiaedly in sparsely populated areas - will
result in a population increase in these areasgimg about associated environmental damages,
including increased deforestation (e.g. fire-woollection, charcoal production, agriculture).

In order to reduce these negative effects, new ldpweents could promote sound
environmental practices, such as sound agricultprattices (as opposed to slash-and-burn
agriculture) and the use of gel fuel as a charaadlfire-wood substitute where it is available.
An initiative in this regard is to be implemented Kasama Sugar, promoting conservation
agriculture and using a demonstration plot; theégieand effectiveness of this initiative could
be studied in order to determine feasibility ofraefucing it in other areas.

Undertake changes in the general wording of the ZNSSto ensure it is consistent with the
sustainable development paradigm

ZNSS details need to be defined, and these sharldnvironmentally integrated, bringing
environmental and social sustainability to the fiamet as an underlying element of the strategy.

Encourage an adequate use of this SEA report andsifindings

There is a risk that this SEA (as all similar seg)ibecomes another report to be shelved. This
report is only one component of the SEA processl an early one for that matter. The
challenge ahead is to actively and effectively dowate discussions on the implications of the
finding for the ZNSS, and bring about actions twdt enhance the environmental and social
sustainability of the sugar sector.

14. Performance indicators

Environmental performance indicators for the ZN®Sine with the recommendations made in
this SEA, are proposed and presented in Table Bwbéor each indicator an indication is
given of possible sources of information and asptctake into account in their application.

Table 22. Proposed environmental performance indigars for the ZNSS

Indicator | Measurement | Observations

Water availability in the Kafue Flats

1. Water balance study for| Production of complete The water balance study should address the
the Kafue River basin is | water balance study | issues indicated in the section of

completed report. recommendations of this SEA.

2. Available water rights for Policy statement by the Availability of water rights should be

sugar cane production in | MEWD and Water determined based on the water balance study for
the Kafue Flats are Board the Kafue River basin. Existing water rights
established may also be reappraised.

3. % sugar cane area underInformation provided | The GRZ only has indirect means to influence
centre-pivot and drip by the sugar cane irrigations systems chosen by the sugar
irrigation in relation to total| producers to the companies. Nevertheless, in a situation of water
sugar cane irrigated area in MEWD stress more water efficient irrigation systems
the Kafue Flats should be promoted.

4. % licensed water Information provided

abstraction points in the by the water rights
Kafue Flats with installed | holders in the Kafue

metering devices Flats

Vinasse management

5. Policy developed by the| Policy by MTENR A clear understanding of environmental vinasse

GRZ for the management | and/or ECZ management must exist within the competent

of vinasse from distillery authorities. This should be translated in the fgrm

operations of a policy for environmental management of
vinasse, which would be used as a guide for its
regulation (e.g. on acceptable technologies,
acceptable disposal methods, on fertigation, on
land application during rain events and in
environmentally sensitive areas, etc.)

6. Relevant ECZ staff Capacity building For the GieRAdequately regulate vinasse, it
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undergo capacity-building
on alternatives for good

environmental management
of vinasse

programme developed
and delivered.

must have a good understanding of vinasse
(physical and chemical properties), its risks fqg
the environment, and good environmental
management practices. Only in this way can i
adequately establish conditions for its
management by producers, appraise EIAs of
distillery operations, etc.

=

7. % exceeded of maximur
discharge values of water
contaminants from sugar
sector waste water
discharge licence holders
(composite index)

n

Composite index base
on bi-annual
mandatory reports

d Establishing a composite index is not evident

due to the difficulty in objectively specifying

which pollution parameters are more important

or relevant. A simple index, however, could b
developed which measures in an aggregated
form how much discharge limits were exceed
For example, a certain license holder has to
comply with 4 parameters: a, b, c and d. If
average discharge values in the period for all
parameters is below the discharge limits, then
the degree to which each parameter exceede
the maximum value is 0%, so the indicator wi
measure 0%. However, if parameter ‘a’ was
exceeded in 25% (e.g. average value in the
period of 125 mg/l when discharge limit is 10(
mg/l), parameter ‘b’ was exceeded in 14%,
parameter ‘c’ was compliant, and parameter
exceeded in 5%, then the composite index
would be: (25+14+0+5)/4 = 11%. In this case
maximum discharge values were exceeded &
average of 11%.

A composite could be developed for all licens
holders in the sugar sector, factory and field
operations included.

A potential draw back in applying this indicatg
is that at the moment it seems that license
holders are not regularly submitting their bi-
annual reports.

a)

ed.

—Q

=

HIV/AIDS

8. % of sugar companies
and out-grower schemes
that that have an HIV/AIDS
awareness programme tha
includes non-health impact

t
S

Documentation from
companies and out-
grower schemes;
interviews with people
responsible for the
programmes

In applying one such indicator it should be
ascertained that the awareness programmes
effectively implemented, and that they not onl
exist on paper. For this, interviews with peopl
responsible, as well as with programme
beneficiaries should take place.

are

T <

Gender

9. % of sugar companies
and out-grower schemes
that have a gender
programme that also
addresses equitable acces
and control of household
resources as well as sharin
of benefits from productive
activities.

S

gesponsible for the

Documentation on the
gender awareness
programmes from
companies and out-
grower schemes;
interviews with people

programmes

In applying one such indicator it should be
ascertained that the awareness programmes
effectively implemented, and that they not onl
exist on paper. For this, interviews with peopl
responsible, as well as with programme
beneficiaries should take place.

are

T <

10. % staff from sugar
companies who are women

Information from sugar
companies

11. % out-growers who are
women

Information from out-
grower schemes

12. % management staff
from sugar companies wha
are women

Information from sugar
companies

13. % committee members

Information from ou
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from out-grower schemes
who are women

grower schemes

Ethanol production and fuel blending

14. The GRZ approves fue
blending ratios

Official regulation

15. Agreement reached
between potential ethanol
producers and GRZ on
framework for ethanol
production and fuel
blending

Official framework
approved

As some dissent from certain stakeholders ma
exist, application of this indicators can only be
qualitative and will required a subjective
appraisal based on interviews with key
stakeholders, namely the MEWD, the
Department of Energy and the sugar companie

£S

Gel fuel

16. Pilot study for the
introduction of gel fuel is
carried out

Pilot study reports

The pilot study should include elements
recommended in this SEA

17. % Zambian households
that employ gel fuel as
main source of cooking fue

5 Household surveys

If main sources of fuel are eatdp
systematically measures in Zambia, then
measurements could be limited to the sugar c3

areas where the gel fuel is produced, based on

household surveys.

ine

18. Average price of gel
fuel as % of average price
of charcoal (weight basis)

Surveys

If main sources of fuel are not systembiyica
measured, measurements could be limited to t
sugar cane areas where the gel fuel is produce
based on household surveys.

he
)d,

Roads and railways

19. Stock-taking exercise @
EIA effectiveness in the
transport sector is carried
out

f Stock-taking exercise
reports

The pilot study should include the elements
recommended in this SEA

20. % roads projects with
acceptable degree of
implementation of
Environmental
Management Plans

RDA Environmental
and Social
Management Unit
data

Application of this indicator may require
development of a simple compliance checklist
the ESMU, who have as part of their remit the
monitoring of compliance with EMPs and
standard Environmental Clauses of road proje

21. % of roads projects wit
acceptable degree of
compliance with the
standard environmental
clauses

h RDA Environmental
and Social
Management Unit
data

Application of this indicator may require
development of a simple compliance checklist
the ESMU, who have as part of their remit the
monitoring of compliance with EMPs and
standard Environmental Clauses of road proje

Cts.

POPs

22. NIP for the POPs
Convention is revised and
integrated emissions from
sugar cane burning

Revised NIP (POPs
Convention)

23. Action plan is
developed for the
promotion of Green Cane
Harvesting

Revised NIP (POPs
Convention)

An Action Plan for the reduction of unintended
emission of POPs is required under the POPs
Convention

24. % are under sugar can
where Green Cane
Harvesting is practised

e Information from
sugar cane producerg

Information for this indicator should be request
by a competent authority, either the ECZ or
MACO. Although not linked to any obligations
(unless established in a revised NIP for the PQ
Convention), it will give an indirect indication o
emission of POPs from sugar cane burning

Ps
f

Co-generation

25. A framework for co-
generation (and IPPs) is
agreed between the GRZ
and potential producers

Official framework
approved

As dissent from certain stakeholders may exist
application of the indicators can only be
qualitative and will required a subjective
appraisal based on interviews with key

stakeholders, namely the MEWD, Department
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Energy, ERB and sugar companies

26. kWh electricity
produced by sugar
companies

Information from
sugar companies

Other aspects

27. Environmental and
Social Code of Practice for|
the sugar sector developed

Code of Practice
approved by
stakeholders

This is an initiative that can be promoted by th
Government, but is of a voluntary nature and t
not linked to any established obligation. Howe

such a Code of Practice would be of great valye

as a framework for good practices.

nus
er

28. Tonnes sugar cane
produced under a certified
environmental management
system or under Fair Trade
certification

Information from
sugar cane producers

29. Tonnes sugar produced
under a certified
environmental management

Information from
sugar companies

system or Fair Trade
certification

PART Il RECOMMENDATIONS

14. Recommendations
14.1. Addressing high-priority aspects

14.1.1. Water efficiency in the lower Kafue River B asin

The GRZ needs to conduct a comprehensive Watem8alatudy of the whole Kafue
River Basin (not limited to the Flats) to estableshealistic estimate of water availability
for any increase in irrigated agricultural activitguch a study has been foreseen but
apparently not being given the importance it deservfhe study should address: (i)
determining a comprehensive inventory of water sisexd their current and future demand
(including illegal and unregulated water abstraw)o (ii) establishing the water rights
already allocated; (iii) mapping water abstractpints and flows; (iv) registering flow
metering devices in place; (v) determining wategpuits (e.g. run-off, groundwater and
surface water in-flows) and losses (e.g. evapopigaison, outflows); (vi) determining
water flows required to ensure environmental healltie basin.

The moratorium on the allocation of water rights in the Kafue Flats should be
maintained until completion of the water balanaedgt No new sugar cane expansions or
developments should be allowed in the area unlatear that water will be available.

Development of additional hydropower capacityshould be sought in other places other
than the present Kafue Gorge hydropower stati@n sit

Institutional and capacity building programmes need to be developed and implemented
for the new natural water resources monitoring @ogne.

Institutional and capacity building should be undertaken to ensure effective
implementation and operation of the new structdoesseen under the coming National
Water Policy, e.g. envisage decentralised strustofethe Water Resource Management
through Catchment and Sub-catchment administragtaons Water Users Associations.

14.1.2. Vinasse management

Capacities within ECZ need to be developed to ensure they can effegtoaety out their
functions as executive agency with regards to thelenges posed by a new industrial
process in Zambia (alcohol distilleries), and itaimwaste product (vinasse). Such

page 50



Strategic Environmental Assessment for the Zamhbteohal Sugar Strategy
SEA Study

capacity building would allow ECZ to objectively sess EIAs for distilleries and
determine adequate conditions.

Training and capacity building for ECZ needs to be undertaken on: (i) knowledgine
ethanol production process; (ii) knowledge of vsests properties, expected production
quantities, risks to the environment, availableatimeent and disposal methods and
technologies (including advantages and disadvaatafjeach of them); (iii) options for
generating carbon credits (e.g. through biodigastib vinasse), in order to be able to
promote such projects and offer appropriate guiddansecure them; (iv) study tours could
be organised where sound vinasse management Byglae industry if being carried out in
the region.

The MTENR should have a policy stance on biofuelsluding aspects related to vinasse
management, up-take of land and sound environmpraaetices.

Policy for vinasse management should be establighed preliminary fashion, as pilot
testing of effectiveness of disposal methods mayrdzpiired to fine-tune policy and
associated regulations. As a starting point thiefiohg recommendations are made with
regards to fertigation: no vinasse should be géeérduring the rainy season or prolonged
rain events, and no fertigation should occur dureig events, as a measure to avoid run-
off into water bodies; application of vinasse oelds should in principle be limited to 50
m/ha, the producer clearly technically justifyingyamigher applications; vinasse should
not be applied within 100 metres of water bodidsese measures should be fine tuned
once fertigation has occurred based on analysplaf experiences (e.g. close monitoring
of runoff under different scenarios for applicasprain events, soil types, etc).

Establish basic guidance on vinasse managemelng tised for evaluation of applications,
quality of EIA reports and determining conditionshie attached to development consents.
Such basic guidance should include elements such(i)asormal ranges of vinasse
application through fertigation (@tha) and options for application; (ii) minimum
requirements for vinasse storage and pre-treateemt lined ponds, etc.); (iii) treatment
systems that could effectively bring levels of @ninants to compliance with applicable
standards; (iv) basic safeguards for disposal titrdartigation (e.g. in relation to disposal
during rain events) and factors that affect theiheination of safeguards (e.g. soil types,
presence of water bodies and sensitive areas).

The private sector will also need to develop capegctor vinasse management (ZS has in-
house knowledge and experience, but this is notdlse for the two other sugar factories),
consistent with the waste water regulations andpiblecy for vinasse management that
may be developed by the MTENR and ECZ.

14.1.3. HIV/AIDS

There is need for the GRZ to amplify through the@JZNAN and other stakeholders the
need for responses twn-health impacts of HIV/AIDS in the strategic framework for the
multi-sectoral responses to the pandemic, in otdegzlevate their importance and hence
attract more allocation of resources for activiadslressing these impacts.

The GRZ should encourage sugar companies and ethgioyers within the sugar sector
(such as road contractors, developers of irrigatifnastructures) to mainstream HIV/AIDS

activities taking into account non-health impactsaell as the normal health ones through
the existing NASF.

The EC support to the development of out-groweresws should be on condition that
enhanced HIV/AIDS mainstreaming taking accountari-health impacts is part of the core
activities in the implementation process. Addregsion-health impacts is centred around
empowering community members especially the vulrlergroups (women, female headed
households, etc) within and around outgrower sckesnethat they do not engage in risky
behaviour in order to make ends meet.
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14.1.4. Gender

There is need for the GRZ to increase awarenessghrthe GIDD and other stakeholders
that gender is much more than level of participatad men and women in particular
activities, as it includes important issues suchdasision making, use and control of
resources and sharing of benefits from productitiwiies amongst others.

The GRZ should encourage sugar companies and ethgioyers within the sugar sector
(such as road contractors, developers of irrigaiidrastructures) tonainstream gender
going beyond the proportion of women employed toskising their employees on
pertinent gender issues using existing institutgpecialising in gender activities.

The EC support to the development of out-groweresws should be on condition that
gender is properly mainstreamed beyond the numbevomen out-growers or scheme
committee members. Such issues include sensitisatith regard to equitable access and
control of household resources as well as shaffihgefits from productive activities.

Recommendations on the development of sugar owtegroschemes covering
organisational arrangements and implementation htedamade by Struyf and Chuba
(2009) should as much as possible be followed.

14.2. Addressing medium-priority aspects

14.2.1. Ethanol production, fuel blending and gel f  uel

GRZ should make a firm commitment towards thandatory blending of petrol with
ethanol.

Thelegal and institutional framework should be developed soonest for the national fuel-
blending sub-sector, to enhance the interest frotarpial ethanol producers and the fuel
blender(s) and guarantee the market.

A framework of incentives should be developed to attract potential investnien the
ethanol production industry.

The regulatory framework should establishing guarantees to potential praduthat a
market will be available for the ethanol they progluwhilst at the same time producers
should guarantee that they will supply the quastitdf ethanol necessary to satisfy the
fuel-blending requirements.

In situ fuel blending options (decentralised) should be given considerato encourage
ethanol production destined to fuel blending andctvhis not in the proximities of the
Indeni refinery.

A study should be carried out to establish dleeeptability of gel fuelas a substitute of
wood-fuel and charcoal, particularly in the ruraddow-income urban areas. This study
should be in line with the only already foreseer2@®4, but which was apparently never
completed, and draw lessons from neighbouring cmmte.g. Malawi).

A policy framework is developed to support investment in the gel fuetuction through
appropriate incentives, standards and resedtidy tours where gel fuel has been
introduced (e.g. Malawi) could be organised.

Any production and commercialisation of gel fuebsld address th@otential socio-
economic impactson the people engaged in producing and commesiciglicharcoal,
giving them stakes in the gel fuel sub-sector.

14.2.2. Environmentally integrated roads and railwa  ys policy

The EIA process is the main tool available to easwansport infrastructure projects
adequately address the environment; however threrendications that the EIA system is
not fulfilling its potential. TheEIA process in Zambia should be evaluatedhrough a
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stock-taking exercise, in order to strengthemitjuding: (i) quality of the EIAs produced
for transport infrastructures; (i) adequacy analiqy of substantive issues related to the
EIA process, including public participation andnsparency of the process; (iii) quality of
revisions of EIA reports made by the ECZ and théViBS- the degree to which they
identify shortcomings in the reports and respondhem; (iv) appropriateness of the
conditions attached to development consent no@seablished by the ECZ; (v) degree of
implementation of Environmental Management PlanswifBnmental Clauses and
stipulated conditions by the contractors; (vi) gyabf follow-up of EMPs, Environmental
Clauses and stipulated conditions by the ECZ aadE®MU.

The Procedures Manual for Environmental and Social Mgeraent in the Roads Sector in
Zambia prepared by the RDA should be more accessibihdtild be freely available on-
line through key institutional web sites (e.g. MDA, ECZ) if it is to fulfil its potential
as a guidance document.

The EC advisory services for environmental integrahave developed faamework for
the evaluation of the quality of road EIAs (unofficial document), which could be
considered as guidance for the above evaluation.

Based on the above revisiargpacity-building and training needsshould be defined for
both the ECZ and the ESMU.

The curricula of university degrees in engineering and social sciences should be
appraised in order to identify opportunities taaduce elements on EIA. Only in this way
can national capacities to design and carry ousHié developed.

The above elements could be considered as paheafijfcomingSEA of ROADSIP I,
which will be financed by the EC.

Strategic Environmental Assessmenshould be promoted at the Transport Policy level
within the MCT, with a view to apply it in the caxt of the next revision of the policy.

The transport policy-making and planning system should be revised to ensure the
environmental stakeholders (especially the ECZY pla active role in it, ideally through

SEA processes carried out in an integrated marmehd policy-making and planning

processes in the transport sector.

14.3. Addressing low-priority aspects
14.3.1. POPs

Zambia's National Implementation Plan of the Stadkih Convention should
acknowledge the unintended production of POPs frorthe burning of sugar cane and
explicitly include its contribution to the genemti of POPs. Consequently the response
strategy should seek alternatives to minimise eoniss

The ZNSS shoulghromote Green Cane Harvesting(GCH); but any strategy to reduce
sugar cane burning must ensure it does not rassignificant socio-economic impacts of
farmers and cane cutters.

‘Cool burning’ practices should be encouraged asdoice emission of particulate matter.

14.3.2. Co-generation

Thelegal and institutional framework for co-generation should be developed soonest, to
enhance interest from potential producers in tigausaector and guarantee the market.

A framework of incentives should be developed to attract potential investnieto
electricity production from biomass.

page 53



Strategic Environmental Assessment for the Zamhbteohal Sugar Strategy
SEA Study

14.4. Recommendations of a general nature
14.4.1. Environmental and Social Management Systems

« The development of aanvironmental and Social Management Code of Practein the
sugar sector should be promoted, to be prepareatlhjoby all key stakeholders.
Implementation of the Code of Practice should bentary and in no way undermine the
role of legislation or of the regulatory authorstie

e The MTENR (canalised through the ECZ) should prantite implementation of
environmental and social management systemsuch as ISO 14001:2004 and SA8000,
as well as Fair Trade certification, as a way tpriove the environmental performance of
the sector. Although in principle applicable tolaltels, the 1ISO 14001:2004 EMS is more
adequate for the sugar companies than the out-grestemes or commercial farms, due
to their complexity and associated certificatiostso On the other hand, the SA8000 and
Fair Trade certifications could be more easily pats by out-growers and commercial
farms once they are successfully operational.

14.4.2. Environmental capacity-building for new out  -growers

* It should be ensured that the training aagbacity-building of farmers in the new out-
grower schemesinclude elements of good environmental and socmnagement
practices, including but not limited to: water weféiciency; selection and application of
fertilisers and agrochemical products; drainagesteawater treatment; Green Cane
Harvesting if possible; soil conservation; envir@mtal permitting.

14.4.3. Promote sound environmental and management practices of
farmers and the general population around sugar can e developments

« Promote, as part of new out-grower schemes and segar developments sound
agricultural practices, as well as the use of gel &s a charcoal and fire-wood substitute
(where and when available).

14.4.4. Waste water discharges and atmospheric emis  sions licensing

e The ECZ shouldeview the waste water and atmospheric emission pmitting process
ensuring all producers hold a license and are dtibgithe required reports in a timely
manner. Any non-compliances should be tackled iniately.

14.4.5. Water balance study for the Luena Farming B lock

« Water balance studies should be carried out taméaie water availability for the Luena
Farming Block and potential impacts of the five dams proposedore proceeding with
authorisation for works. The EIA report for the iémg Block (Lunguet al, 2009) is not
conclusive, but should provide initial guidancesorch studies.

14.4.6. Fleshing-out and wording of the ZNSS

* TheZambia National Sugar Strategymust be taken beyond its current “Core Elements”
phase, fleshing it out; defining a Logical Framekvavith clear objectives, strategies,
actions, resources and responsibilities; and Igadim official endorsement of all
stakeholders involved.

e« The wording of the ZNSS should be environmentallgimstreamed. Environmental
sustainability should be an integral componenthef ZNSS; the environment as a cross-
cutting issue should not be limited to describihg potential environmental impacts of
each ZNSS component.

0 Thelntroduction to the ZNSS should establish that the adaptation of the ssgetior
should take place in the context of sustainableeld@ment. Moreover it should
clearly recognise that performance of the sugatoseis closely related to the
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environment and to social development, and thus éhgironmental protection and
socio-economic development are integral comporahitse ZNSS.

0 Therecommendations made in this SEA Study should beedrly reflected in the
text of the ZNSS and its associated logical framework.

» Strategies and Objectives should systematicallyentakerence to environmental
sustainability and socio-economic development.

» Project measures should integrate the recommemdatinade above, for
example: (i) implementation of good environmentad asocial management
practices as part of new outgrower schemes (ZNS8pGoent 1); (ii) promotion
of EMSs and Fair Trade certification (ZNSS Compdarign (iii) development of
a regulatory framework and capacities of the ECAdequately regulate vinasse
management (ZNSS Component 2); etc.

= The section on Expected Benefits should clearlynpayut the expected
environmental and socio-economic benefits fronmtieasures envisaged.

0 The logical framework should state any environmeassumptions and risks made
(e.g. in relation to the effects of climate change)

0 The logical framework for the ZNSS should definevimnmentally sound
indicators, meaning that indicators should be ceddo ensure their achievement
will not imply significant negative environmentalffects. Any necessary
environmental indicators should be developed, ine liwith the measures
recommended in this SEA and taking as a basisnifiedtors suggested in Section
14 above.

14.4.7. Use of the SEA findings and SEA follow-up
¢ Optimal use should be made of this SEA exerciserapart:

0 This SEA report should be distributed_to ledly stakeholders, taking the original list
of invitees to the Stakeholders’ Workshop as aicattn of stakeholders;

0 This SEA report should be made publicly availabid aublished in the web sites of
at least the following organisations: Ministry of Commerc&ade and Industry;
Environmental Council of Zambia; and European Cossion (Zambia Delegation).

0 The MCTI and the EC should ensure that the findinfghis SEA are properly
discussed in the ZNSS Steering Committee, andidasisommitments made on how
its finding will be implemented. Decisions and coitments should be recorded.

* Itis recommended for the GRZ and the EC to camtyadollow-up on the effectiveness of
this SEA process this could take place around 6 to 12 months afsecompletion. The
follow-up would respond to questions such as: i@ tthe recommendations made in the
SEA get implemented? Why or why not?; (ii) did 8EA lead to better decisions from an
environmental and socio-economic point of view?

* The EC’s environmental advisory services have apesl a framework for the evaluation
of SEA effectiveness (unofficial document), whiahuld be used as a basis for the follow-
up effectiveness assessment. There are other geidlmtuments available which could be
used as reference (e.g. in the OECD DAC SEA guiglanOECD DAC, 2006).

e The results of the follow-up study should be useddtaw lessons useful for the
development of an SEA system in Zambia, as welbafuture SEAs financed by the EC.
Experiences could be shared in the region and natemally (e.g. at the IAIA —
International Association for Impact Assessmentnnual conference), also as a way to
trigger discussions with experts in the area tlatlct be useful for improvement. This
would also raise visibilty of GRZ and EC efforte teffectively mainstream the
environment in the policies, plans and programmes.
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Figure 1. Environmental impacts associated to Zambi Sugar and Consolidated Farming

SUGAR INDUSTRY
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Colour key:  Yellow: neg., low sign; Ofange: neg., medium sign; REcNeORIMGMSION; Light green: positive, low sign.; Dark green: positive, high'sign;
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Figure 2. Environmental impacts associated to Kalugwishi Estates Ltd (Kasama)
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Colour key:  Yellow: neg., low sign; Orange: neg., medium sign; ; Light green: positive, low sign.; Dark green: positive, high sign;
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Figure 3. Potential environmental impacts of ZNSSmplementation

SUGAR INDUSTRY

Cont. of groundwater
Cont. of surface water
Soil salinisation

Soil erosion

Soil compaction

Other soil characteristics
Ambient air quality
Greenhouse gas emissions
Protected areas
Deforestation

Biodiversity

Terrestrial flora and fauna
Aquatic flora and fauna
Wetland systems
Landscape

HIV/AIDS

Respiratory disease
Other human health factors
Food security

Energy efficiency

Social conflict
Employment

Social services

Rural infrastructure

Water balance
Malaria

Expansion of sugar production
through outgrower schemes

Increase ha under cane around ZS

Estab. Manyoyo outgrowers scheme

Est. of Magobbo outgrowers scheme

Increased sugar production

Expansion of irrigation infrastructure

Develop cane cultivation/sugar factory in
Luena farming block

Develop cane cultivation in Chief
Manachingwala area (Mazabuka)

Develop cane cultivation/sugar factory in
Kafue Flats

Develop cane cultivation/sugar factory in
Lisutu river area

Develop cane cultivation/sugar factory in
Manshya farming block (Mpika District)

Develop cane cultivation/sugar factory in
Nansanga farming block (Serenje Distr.)

Ethanol production for fuel blending

Operation of bioethanol plant

Disposal of vinasse || e

Storage of bioethanol

Transport of bioethanol

page A-3



Strategic Environmental Assessment for the Zambtahal Sugar Strategy
SEA Study

Fuel blending (E10)

Gel fuel production

Gel fuel production

Use of gel fuel in households

Road development

Upgrading of major road links

Extension of road network

Railway development

Extension of railway links

Upgrading of railway lines

Develop national sugar trade policy

Develop sugar trade policy

Cogeneration of electricity

Cogeneration of electricity using bagasse

Installation of high pressure boilers

Sales of electricity to national power grid

Production of refined sugar

Construction and operation of a
sulphatation plant

Colour key:  Yellow: neg., low sign; Orange: neg., medium sign;

- Light green: positive, low sign.; Dark green: positive, high sign;A
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Figure 4. Agro-ecological zones of Zambia

Para ver esta pelicula, debe
disponer de QuickTime™ y de
un descompresor .

Source: Kalindat al, 2008.

Figure 5. Wetlands of Zambia

Kafue Flats

Bangweulu Swamps
Barotse Plains

Luapula Mweru Swamps$
Mweru-wantipa Swamp$
Lukanga Swamps

Para ver esta pelicula, debe
disponer de QuickTime™ y de
un descompresor .
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Source: ECZ, 2001.
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Figure 6. Distribution of ecosystems in Zambia

Para ver esta pelicula, debe
disponer de QuickTime™ y de
un descompresor .

Source: ECZ, 2001.

Figure 7. HIV prevalence by age and gender

/\
.~/ N\

[—o—wWomen —®—Men = & Total |
Source: Zambia Demographic and Health Survey, Z0@ntral Statistical Officet al, 2009).
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Figure 8. Trends in level of knowledge of selectddlV infection prevention methods
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Source: 2007 ZDHS Preliminary Report and 2005 Zandexual Behaviour Survey Report
(Central Statistical Officet al, 2009; Central Statistical Offic al, 2006).

Figure 9. Road Network of Zambia
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Figure 10. EIA Screening process for road projects
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Figure 11. Southern Africa railway network
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Appendix 2: Sugar production, field and factory ope rations

Sugar cane cultivation and sugar production: resoure use and potential for
contamination

Sugar cane is renowned for its efficiency in cotiagrsolar energy to organic material. This is
one of the most widely cited examples of positimgi@nmental features of the sugar industry.
It is asserted that sugar cane is a crop unpaedllalits capacity to trap sunlight energy and has
the highest harvest index (ratio of material witiso material grown in the field) of all crops.
To fulfil this growth potential, the cane plant tégs strong sunlight and abundant water.

Sugar cane is a perennial crop. The first crop gfienting, known as the ‘plant crop’, takes 10-
24 months to mature, depending on local conditigkfter harvesting, the stools are left to
produce ratoon crops, each taking about one yearatore. When the economic return of the
crop becomes unprofitable or, if the crop is plabbg disease or pests, the field is cleared and
a new plant crop is planted. Sometimes a fallovwopleis left before replanting. The period of
the plant and ratoon crops before replanting issknas the' crop cycle'. Sugar cane is normally
grown on the same land for many years.

Land clearing

If new land under bush is to be cultivated to sugare, it must be cleared completely before
planting sugar cane. Bulldozers are frequently usedhand clearing is still in use. This
clearing leads to loss of biodiversity but migtgcahave wider impacts on ecosystem functions,
like changes to hydrology and increased soil erosRarticular concern has been expressed
over impacts on wetland habitats and the effectassociated ecosystems such as the rivers.
Such impacts include sedimentation of waterwaysraweds as a consequence of soil erosion.

Land preparation

The preliminary cultivation and land preparatiorodd create the best possible conditions for
the growth and development of a good root systedncaop. During the cropping cycle, tilth is
inevitably lost and can only be restored on mois$ &y cultivation before replanting.

Deep cultivation is only possible every 4-5 yeargwen longer intervals. Furthermore, the soil
has been subject to compaction, particularly whexavy machines are used. On all but the
lightest soils some form of mechanical cultivatisressential for optimum yields. Preparatory
cultivation operations are now fully mechanizednmmst places. As the depth of tillage is

relatively large, power requirement of the machiiseligh, and it is often done during the dry
season. It might however still be done by manubbla or animal-drawn implements on

smallholdings where it has to be carried out in wet season. On heavier soils the land is
ploughed to 25-35 cm, heavy tractors often beirgdu®loughing is followed, up to 6 weeks

later, by chiselling or knifing to a depth of 45-6f, particularly where a hardpan is present.
When drainage is not impeded, disc-harrowing, whichverizes the topsoil, may replace

chiselling. Then follows furrowing and banking paegtory to planting.

On light soils minimum cultivation can be practiceghere ploughing may not be necessary
before replanting. The old crop is chemically degd, trash and dead roots removed or used
as mulch. Furrows are then made between the old miveane, in which new cane setts are
planted. In smallholder cultivation many of thghlier operations, apart from the ploughing and
harrowing, are done by hand. Environmental impeatssed by the land preparation are limited
to erosion either by wind or water. As most adigtare carried out in the dry season water
erosion is at its minimum.

Ongoing cultivation (Cane husbandry)

Land management systems, including field layougirdmge systems and soil preparation
depend on rainfall,. Field layout and drainage eyst must be adapted where rainfall is
excessive, in which case drainage must be provatetithe crop grown on cambered beds,
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banks or ridges-and-furrows; or where rainfallriadequate, requiring moisture conservation;
and whether or not furrow or overhead irrigatioptiacticed.

Irrigation

Sugarcane is noted for its high water consumpt#ditiough rain-fed in some regions, in many
others cane cultivation relies on irrigation. Qitéeg of water used are a cause of concern. It
has been estimated that a crop of 100 tc/ha waddire about 7.5 Ml/ha of water. If this
demand cannot be met by rainfall, it will be metdoypstantial applications of irrigation water.
Several irrigation systems are practiced, in omfewater use efficiency (lowest to highest):
furrow irrigation; pressurised overhead sprinklergation (standpipe and centre-pivot); and
drip/trickle irrigation. Besides the efficiency wfater use, the efficiency of the management of
any irrigation system is of major consequence ¢ogtonomic viability of the sugar enterprise.

On hilly or rough land, grading, required for eféict furrow irrigation, is expensive and at

times not advisable from a soil profile point oéwi. Under such conditions overhead irrigation
may be preferable. Soils which are porous and ofing texture, hamper the achievement of
acceptable efficiency in furrow irrigation. Herds@ overhead irrigation may be preferable.
When applying water to young cane, or in areas wittigh water table, it may be necessary to
apply small amounts of water more frequently. Liglettings at relatively short intervals may

be required. Overhead or trickle irrigation thenudobe preferred to furrow irrigation.

There are concerns that these water extractionsaioe have resulted in over-commitment and
degradation of river systems. Despite their impwgato the sugar industry, irrigation systems
have often been found to be inefficient, leadingMastage of water. In addition to concerns
over excessive water consumption for irrigationisitalso worth noting that irrigation may
exacerbate other cultivation impacts, particuladiinisation of the soil.

Fertilisation

As sucrose consists solely of carbon, hydrogencaryden, it should be possible, theoretically,

to maintain soil nutrients by returning all plamsidues to the land. In practice this is not
feasible as the trash may be burnt before or &idevesting, some constituents are changed
during the extraction of the sucrose, much of thgdsse is usually burnt to supply steam in the
factory, potassium is removed with the molassed,@actical difficulties and expense prevent

returning all residues to the land from which tlegre originally derived.

Sugar cane removes large quantities of nutrieota the soil. A crop of 75 t of cane per hectare
is said to remove 110 kg N, 60 kgOPand 300 kg KD. Adequate fertilization is the key to good
yields and sugar cane has a high demand for N,dPKaduring its early stages of growth.
Adequate water, supplied by natural rainfall orilvigation, is essential to derive maximum
benefit from nutrients supplied. Chemical fertiig@re used on an ever-increasing scale.

Organic fertilisers

Use of animal manure was formerly much more impurtiaan it is today. Its use is now limited
by availability and the cost of transport and sgdieg. Its NPK value is often very variable.
Filter mud, a by-product from the factory, conta®4% BOs and 1-2% nitrogen on dry weight
basis. It is usefully disposed of from the factospere it presents a fire hazard, by returning it
to the field at the rate of 5-10 t/ha or more. Msles, containing 3-7%,8, is used as manure
when prices are low, and up to 7 t/ha are apphédasse, the still effluent from distilling
molasses, is rich in potash and could be usedreiizée, applied at some 50-80%ha. Bagasse

is sometimes used as mulch, but incorporationerstil is not easy and is expensive. About 2.7
kg N should be applied for every tonne of bagassslult may also be composted. In some
areas where cane is cut without burning, trashcamg tops are used for mulch, which, apart
from supplying organic matter, is useful for conggg moisture in areas of low rainfall.

Green manuring, the planting of a Leguminous BrE€a#p is also practiced to improve the
latent potential and fertility of the soil, to repk minor elements and organic matter in the soll
and to rest the soil and break the continuous ayicbane after cane.
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Weed control, particularly in the early stages, is essentialsatisfactory growth of the crop.
Inadequate weed control during the first 6 weeks cause a 45% reduction in crop. Not only
do weeds compete with the young cane for sunlighter and nutrient, but can cause great
trouble during harvesting. Weeds can be controbgdhand-weeding, using a hoe, inter-
cultivation by animal- or tractor-drawn tools, flarg, or by chemicals. Mechanical cultivation
requires a well-defined field layout, spacing tamié use of the machines, and it may be
impossible to perform on heavy land in wet weathleen it is most wanted; it can also damage
tilth and cause compaction. Biological control Heeen successful with a few species, e.g.
Cordia curassavicain Mauritius. It is also necessary to weed fietdces, headlands and
irrigation and drainage ditches.

Selective herbicides are now widely used and magdmbined with manual weeding. Pre-
emergents are used before and at the time of ptaribllowed by post-emergent spraying at 6-
8 weeks intervals until the rows close in and shgdienders further control unnecessary.
Control of broad-leaved weeds is relatively easy, drasses are more difficult, as herbicides
must be used which will cause little damage toghgar cane. Weed surveys to determine the
species to be controlled and their prevalence shiingt be made.

Inorganic herbicides, such as sodium chlorate aseh&c compounds, were used in the past, but
are difficult and dangerous to handle. These wellevied by petroleum oils with chlorinated
phenols, and 2,4-D was widely used. Substituteduaad triazines are now increasingly used.
Monuron is widely used as a pre- and post-emerg@naty applied from aircraft.

Control of aquatic weeds in irrigation ditches ahéiinage canals may also be done with
chemicals, but may cause fish mortality. The hertwus fish,Tilapia mossambicahas been
found useful in controlling aquatic vegetation.

Methods ofinter-row cultivation andweed control in ratooncrops depend on whether or not
the cane has been burnt. After burning the land beynter-cultivated mechanically using

implements such as the rotary hoe as soon as thegyshoots show the position of the rows.
The soil, which has been compacted during hangsisncut to a depth of 11-13 cm. When the
cane has not been burnt trash is heaped in theeagfthe inter-row spaces, allowing the stools
to grow and be fertilized. The number of weedinghwnburnt cane is greatly reduced. If the
cane has not been cut at ground level, stubblesipawmay be done, which removes the short
portion of the stem above the ground level so thatratoon may sprout below the surface.
Sometimes the trash is burnt immediately after ésting.

Pest control

Most diseases and pests are not controlled bycpsesti with the exception of nematodes,

locust and rats. Control of a disease is achiéyedhanging one or more of the three factors
necessary for infection: reduce host susceptiblityanging to resistant sugarcane varieties),
take measures against the pathogen (e.g. rogusegsid stools or using a fungicide) or change
environmental conditions (e.g. choice of plantiagedor by irrigating to avoid stress).

Most important sugarcane diseases, including Ragtanting Disease (RSD), smut, mosaic,
leaf scald and, to some extent, red rot, are sysjara. they are present within the cane stalk
and can be spread by planting infected seedcareeplBimting of healthy seedcane is therefore
essential for general disease control. Growersldhesiablish 'nurseries’ with heat-treated stock
or participate in seedcane production schemesawige healthy, high quality seedcane to meet
their annual planting requirements. Hot water tresit, at 50°C for two hours, is essential for
the control of RSD and eliminates several othezaliss, including smut and chlorotic streak.

Red locust swarms can migrate over considerablardiss. As the adults can feed on many
different plants, such migrations can be of intéomal concern. In southern Africa, where
breeding grounds of this insect occurred in northéambia and southern Tanzania, an
international Red Locust Control Service was setRggular inspections to detect swarms in
good time and subsequent aerial spraying of a cbimsecticide, such as Carbaryl (nSevinn), at
1 kg active ingredient per ha, should keep thestateon under control. For environmental
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reasons the use of insecticides such as DDT, BHéldiin or Endrin must be avoided. In the
absence of any natural control, a contact inseiaiill have to be used. When the infestations
are the result of swarming, using spray aircrafiplging low volume applications of
insecticides, may well be the only effective waygémtrol and eradicate the pest.

Residual populations may remain. With regular icsipas the size of any such population can
be estimated and control procedures initiated letbe population matures fully. Spraying
insecticides by means of knapsacks, in these snzatas, may lead to satisfactory results.

As for nematodes, on sandy soils the use of neidesicsuch as aldicarb (Temik ISO G), at the
rate of 3 kg/ha, placed over the cane row can beeftective. In extreme cases a crop may not
be viable without the use of nematicides. If a ntexi@ problem is detected, it will be useful to
set up some single factor trials, with the objexi¥ determining the economic optimum of the
nematicide to be used. Once the cost of the tradtiméhigher than the value of the additional
cane, produced by the treatment, a continued ajalic of nematicides is not justified. As the
pest may be present in a large part of a cane &iabks should be carried out in order to
determine the threshold value of the percentageclay over which the application of
nematicides would not be regarded as cost effeciilie matter is complicated by the fact that
nematicides do not fully remove the nematodes ftioenroot environment. Although a signifi-
cantly beneficial effect from the application oéfie chemicals may result, renewed activity will
become apparent again after some time.

Watercourses and aquatic habitats can be pollytedjiiochemicals and sediments arising from
sugarcane cultivation. Ground waters can be affiebieleaching of nutrients from fertilisers
and other agrochemicals applied to the crop. Thegeacts may extend to downstream
ecosystems, such as rivers and wetlands. Surfaneffrican also create pollution of
watercourses and aquatic habitats.

Harvesting

Controlled burning of sugar cane before harvestinget rid of the trash is practiced in many
places. It makes harvesting easier and is necefigasgme forms of mechanical harvesting.

Where burning is practiced, the best time to baratidaybreak and only enough cane should be
burnt for one day's allocation. Evening burns iasgethe delay to crushing by 10 or 11 hours.
Cane quality starts deteriorating immediately aittes either burnt or cut so it is important to
reduce the delay to crushing as much as possible.aVerage loss is estimated at about 2%
Recoverable Value (RV) per day, but it is temperatelated, and is also affected by many
other factors. Using green cane chopper harvesisiscutting cane mostly during daylight
hours, the average cut to crush delay is less1Bamours. Consequently the burning should be
carefully regulated and correlated with the eanlyy to the factory.

In Africa most cane is burnt at harvest, but in tBolfrica since the introduction of the RV
quality payment formula, more growers have stadetiing green cane. In many other cane
growing countries as well, there has been a shifjreen cane harvesting. Whereas ten years
ago most of Australia's crop was burnt, 70% is atvgreen. Cutting green cane eliminates the
burning delay, thus resulting in fresher cane beielgvered to the mills.

Burning of cane is practiced in ZS and CF, while factices green cane harvesting with
chopper harvester. It is regrettable that advastafisugar cane trash, for instance for moisture
conservation, weed control and protection againssien, are lost as a result of burning the
cane. The burning of cane prior to harvesting eatr pollution and may be a nuisance.

Sugarcane processing and sugar manufacturing

All sugar factories in Zambia use generally the sgmocessing systems. The whole or chopped
(KS) sugar cane sticks are received by the faddnie weighing the cane. The cane is than
passed through two sets of knives to cut-up and-gplthe cane. After the second cutting

strands of thread-like fibre and pith (fluffy inrfo) can be seen exposed in cane that is well
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prepared. The next step is the crushing and wasmdga last squeezing to dry the spent fibre
as bagasse at about 50% moisture, which is sehé tooilers as fuel.

Milling is the separation of juice and fibre. Preggh cane is passed through a series of mills.
Imbibition water from impure condensate is appliedhe fibre before the last mill. The juice
from this last mill is than applied to the fibre thie mill before, and this is repeated until the
second mill. The juice of the second mill is theixed with the juice of the first mill and forms
the mixed juice that is passed on for further pset®y. The mixed juice is weighed and this,
compared with the weight of the cane crushed, atdgthe efficiency of the milling.

The next step is clarification, the removal of ilndbe matter. There is virtually no change in
purity from mixed to clear juice. As part of theufication process the juice is heated to 104° C
to sterilize, coagulate some impurities, expeldairing flashing and optimise the formation of
filter mud (filtercake), after which it is rapidigooled to 100°C. By adding lime to the juice,
clarification of the juice is achieved. The pretape (mud) is basically tricalcium phosphate.

The precipitate is separated from the clear juigeabfiltration (under vacuum) process.
Filtercake (filter press mud), which has a moistocoatent of 70%, is often sent back to the
fields as a soil enhancer. The clear juice is comated to increase its bfixXrom about 11% to
above 65% through a quadruple effect evaporateegdels) arranged in series, where the water
is boiled off. Steam is the medium for the boiling.

The so concentrated syrup from the last vessellisd and boiled in the vacuum pans. The pans
is where the sugar crystals are grown in A- massedd-massecuite and C — massecuite. The
massecuites are allowed to cool to allow crystaiwgin to continue in crystalisers. The
massecuites are than fed into centrifugals to sépé#ne crystals (sugar) from the molasses.

A-massecuites produce A sugar or Plantation whtejassecuite produces B-sugar or brown
sugar. Sugar from C-massecuite is returned in theegs for re-melt. Sugar from centrifugals is
dried, which enhances its keeping and handlingitigsmland then bagged or packed.

Environmental impacts of sugar processing
Impacts on biodiversity

Most impacts of sugar processing on biodiversity secondary effects from environmental
pollution, such as the discharge of effluent intevways.

Impacts on water

Processing of sugarcane is a relatively water sienactivity, involving a number of stages

that consume water. In some cases the need tooffestil and other extraneous materials from

the cane in washing plants exacerbates water cqtgarm Modern sugar factories have water

recovery installations to reduce the high water aletis. Sugar processing produces effluents
that can cause pollution when discharged into wetgs. Pollution effects are exacerbated by
the high oxygen demand of effluents and the useagdnts such as lime in processing

operations.

Impacts on soils

Soils can be negatively affected by poorly managgglication of wastes (by-products) from
sugar processing, or poorly managed irrigation witlocessing waste waters. There are
however also positive effects from the use of pseagastes used as soil enhancers.

Impacts on air quality

The practice of burning bagasse to fuel cane psirgperations can result in undesirable
emissions. This represents the utilisation of aptpyduct and may be less polluting than
alternative arrangements. The wastes generatedaty processing can result in significant
odour problems, from the release of noxious gasses.

37 Brix is the percentage by weight of dissolvedd®lh a sugar solution.
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keholders

Main institutional actors relevant to the ZNSS

Institutional Actor

Description / relevance to the ZNSS

Ministry of Tourism
Environment and
Natural Resource
(MTENR)

5_

Key ministry responsible for environmental policydaplanning. Relevan
Departments within MTENR include:

Forestry Departmentesponsible for management of forest resource
Zambia. This Department is relevant insofar as nswgar cane
production areas may affect forest zones.
Planning and Information Departmenesponsible for co-ordinating
monitoring and evaluating development and imple@igot of
ministerial policies, plans and programmes and é@mguinformation
management.

Environment and Natural Resources Management Dmepatt
responsible for overall policy formulation on emnment, natura
resources, pollution control, as well as monitoriagd evaluating
operation of executive agencies created to implérpelicies on behali
of the GRZ.

In the sugar sector, all issues related to water a&mospheric pollution
fertiliser and pesticide use, and waste managemr@ntvithin the remit of
the MTENR. As well, potential environmental impacts, e.g. water, ai
and forests, are of its concern.

:

Ministry of Commerce
Trade and Industry
(MCTI)

Main GRZ body responsible for administering natiopelicy for private
sector development. It coordinates industrial, camuial and trade matter
and liaises with various public and private sectiaranisations to facilitats
implementation of sector policies related to tradd industry.
MCTI is the lead authority in the preparation angpiementation of the
ZNSS, as well as leading this SEA process. It & dhe co-chair of thg
Sugar Accompanying Measures Steering Committee.

[

D

Ministry of Agriculture
and Co-operative
(MACO)

MACO is responsible for policy on all matters pértag to production ang
5 marketing of crops, livestock and fisheries. Thésspearheaded by t
Department of Policy and Planning, while a numidetepartments within if
are responsible for implementing policy. Recenthatters relating tq
livestock and fisheries have been alienated tangwvely formed Ministry of
Livestock and Fisheries.

of
an

Ministry
Communications
Transport (MCT)

MCT is responsible for formulating and administgrirpolicies in
i communications, transport and meteorological sectorhe Planning
Department is of relevance to the ZNSS:

Planning Departmentesponsible for coordinating the development
implementation of policies relating to transporidaits sub-sectors o
road, rail, air and water. It is also responsildednsuring implementin
agencies in the transport sector develop and imgkratrategies an
action plans that are in tandem with the transpailicy and other
pivotal national policy documents.
Relevance to the ZNSS is due both to the inclusioenhancement of th
transport infrastructure as part of the ZNSS ag aglko the fact that som
areas targeted by the GRZ for sugar cane producdigmre development g
transport infrastructure.

f
J

D

Ministry of Energy and
Water Developmen
(MEWD)

The MEWD is responsible for formulating policy oratters of energy an
I water development. Implementation is responsibitifythe Department o
Energy and the Energy Regulation Board, on the dgneide, and the
Department of Water Affairs and the Water Boardvater issues.
Issues with relevance to the ZNSS are:

Through the Department of Water Affairs (DWA) ame tWater Board: (&
water availability; (b) water distribution /wategints; (c) water pricing.
Through the Department of Energy (DoE): (a) fuetriling policy and
strategy; (b) fuel pricing policy; (c) independguiwer production (IPP

policy; (d) renewable energy policy; (e) infrasture development

(electricity transmission and distribution fac#is).
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Ministry  of  Lands

(MOL)

The Ministry of Lands is responsible for land adistiration in Zambig
through the implementation of the Land Policy. TWision of the Land
Policy is to have a Zambia with secure, fair anditatple access and contr
of land tenure for sustainable land use for socimemic development g
the people. This Vision is to be achieved throdghfbllowing objectives:
To ensure that all land users, agriculture etc amesistent with
sustainable land use planning and long-term ndtioterest;

To facilitate and regulate orderly land market sagtions;

To encourage decentralisation and delegation ofd
administration services to established and credgaeicipatory
local land management institutions.

Within the context of the ZNSS, one core elementinsreased suga
production, which will involve acquisition of nevarids and/or conversio
of land ownership from customary to leasehold tihel/or block title. Thes
are the domains of the Ministry of Lands.

Environmental Counci

of Zambia (ECZ)

ECZ is an executive agency under the MTENR mandé&tedrotect the
environment and control pollution. Amongst the sfiedunctions of the
ECZ, those most relevant to the ZNSS include:

Draw up and enforce regulations related to water, pesticides|
and toxic substances, waste management and nagsalrces
management;

Advise the government on the formulation of pokcieslated to
good management of natural resources and enviranmen
Advise on all matters relating to environmental sEnvation,
protection and pollution control;

Conduct studies and make recommendations on stisdelated to
improvement and maintenance of sound ecologica¢sys
Identify projects, plans and policies that need EIA

Monitor trends in the use of natural resources theit impact on
the environment;

Request information on the quality, gquantity andnagement
methods of natural resources and environmentalitons);
Responsible for the development of guidelines, lsgn and
promotion and enforcement of the use of SEA.

Road Developmen
Agency (RDA)

t RDA is a statutory institution created to proviade the care, maintenang
and construction of public roads in Zambia. Itdkewvant to the ZNSS, as th
ZNSS includes a component for upgrading and dewedmp of roads; a
well, development of new areas targeted for sugareccultivation and
processing may also require construction of roads.

Zambia  Developmen
Agency (ZDA)

t An Agency responsible for fostering economic groattd development ir
Zambia through promoting trade and investment anéfécient, effective
and co-ordinated private sector-led economic dewaémnt strategy. Th
Agency also has the challenge to develop an intiemely competitive
economy through innovation that promotes high skillproductive
investment, and increased trade.

Water Board

See MEWD. Responsibilities of the W&eard of relevance to the ZNS
include water distribution/water rights, and waigcing.

Zambia Wildlife
Authority (ZAWA)

ZAWA is an autonomous body governed by the Zambigdlifé Act.
Amongst its objectives, the following are more velet to the ZNSS:
Management of sustainable biodiversity in natiqgreaks and gamg
management areas;

Reverse the decline in wildlife resources;
Considerably improve the wildlife resource baseestient in co
operation with the private sector and local comnies.i
Relevance to ZNSS insofar as new sugar cane aregs affiect areas
important for wildlife.

y
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Gender in Developmer
Department (GIDD)

tThe GIDD is responsible for coordinating and impéerting the Nationa
Gender Policy.

The vision of Government on gender is to achieVeparticipation of both
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women and men in the development process at adldén order to ensurg
sustainable development and attainment of equalitgf equity between
sexes.

In addition to other sectors, the policy measuresa redressing the gendger

imbalances in the agricultural sector, by: (a) uticieg service provision tg
especially women farmers, (b) encouraging the imgirof more female
extension workers, (c) incorporating gender studiiesextension workers|,
(d) rehabilitation and construction of rural infragture to assist especial
rural women farmers, (d) formation of women farngeoups, (e) researc
and technology development targeted at women, t{fngthening NGOs
dealing with women in the agricultural sector, (gtorporate women i
decision-making structures in the sector, (h) primgender sensitiv
guidelines for targeting beneficiaries for agriawdtl projects/programme
(i) promote the reduction and streamlining of delfal demands for smal
scale farmers especially women to enable them adoesredit for working

o<

D

capital and productive assets, (j) allocation ofrentesources to research

and extension on production and processing oftioadl! crops grown by
women, (k) protection of women from exploitativendencies by loca
agricultural agencies, (I) promote women accessirigation technology
and resources, and (m) promote food conservatidrstorage technologie
to ensure availability of adequate food throughthg years, especiall
among women farmers.

< wn

Ministry of Community
Development and Socia
Services (MCDSS)

lactivities relating to community development anciab welfare of the

The MCDSS is responsible for policy co-ordinatiorddmplementation o

vulnerable people in all parts of the country. klation to the ZNSS
expansion core element, the ministry has repreSentaountry-wide in a
manner similar to that of the extension serviceM®&ZCO and assists if
development of community groups, a vehicle throughich rural
development is being spearheaded. Its mandate wiociade assisting, i
conjunction with NGOs, sugar out-grower associaiom various group
dynamics and other developmental issues. It alppats vulnerable bu
viable small-scale farmers with input packs throtigd Food Security Pac
implemented by the Programme Against Malnutrition.

~

Ministry  of  Health
(MOH)

The MOH is responsible for policy co-ordination aimdplementation of
health related activities in the country and isuhebrella body for all health
institutions, including rural health centres whiafteract directly with
communities that are to be involved in sugar owoatagr schemes|
Management of these activities at the district lleseunder the various
District Health Management Teams.

National AIDS Council
(NAC)

The mandate of the NAC is to co-ordinate, monitod @valuate multi
sectoral national anti-HIV/AIDS interventions, umidde research angd
provide technical guidance to implementing agendéshe provincial level
of this structure there shall be the Provincial FAMDS Committee/Task
Force within the Provincial Development Coordingti@ommittee; at the
district level the District HIV/AIDS Committee/Taskorce within the
District Development Coordinating Committee; ane threa or Resident
Development Committees at sub-district level, wrgblall interact with the
communities.

Other NGOs and Faith Based Organisations (FBOs)apsrate throughou
this hierarchy addressing HIV/AIDS issues. In addit many developmen
organisations at all levels have been mainstrearllbg/AIDS in their
activities.

—

Other stakeholders relevant to the ZNSS

Stakeholder

Description / relevance to the ZNSS

Kaleya Smallholder | KASCOL is the management company for the Kaleya IBwlders Scheme, th

Company Ltd first sugar out-grower scheme in Zambia.

(KASCOL)

4%

Manyonyo Water With support from the African Development Bank tgb the MACO
Users Association | Smallholder Irrigation Project, irrigation worksedbeing done in the planned sug

jar
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(MWUA)

out-grower scheme to be managed by KASCOL.

Magobbo Cane
Growers Association
(MCGA)

A farmer organisation for the new sugar out-groseieme to be developed wi
co-funding from the EC (€3,020,000 i.e. 59,5% d# tbtal costs) managed by
firm to be identified.

Magoba Outgrowers

Magoba Outgrowers is plannedcadjato Consolidated Farming Ltd in Kafu
About 500 ha under sugar cane are planned. Thititrzad leadership has given i
blessings to the development of the scheme anddeading has started.

%o

Zambia Sugar Plc

Zambia Sugar Plc is based in the&h8rn Province town of Mazabuka. T
company belongs to the lllovo group of companieSugar lllovo Limited. Its
operations cover both cane production and procgsaipart from growing its owrj
sugar cane the company gets cane from commergigsfand an out-growe
scheme around Mazabuka. The new smallholder awtegrschemes (Manyony
and Magobbo) will provide additional cane to ZamBisar.

he

o =

Consolidated
Farming Ltd (Kafue
Sugar)

Second sugar producer in Zambia; they cultivate@pmately 6,000 ha of sugar
cane and also have a mill. The Kafue Sugar plamtas located in Nampundwe

on the outskirts of Lusaka. Expansion of sugar carea under cultivation i
foreseen.

12}

Kalungwishi Estates
Ltd (Kasama Sugar)

Kasama Sugar is a small estate and sugar mill ddcatar Kasama, in th
Northern Province, with approximately 400 ha unddtivation.

Zambia National
Farmers Union

ZNFU looks at the interests of its members, whislo &ncludes organisations su
as sugar companies. Its main aim is to lobby foweBoment policy that ig

ch

— =

8%

(ZNFU) favourable to the farming community in areas sushaaiffs, taxes, etc. It has fo
some time been advocating for reduced import clsaogeagricultural equipmer
and machinery, which also affects sugar estates.

Delta Farm Delta Farm produces sugar cane, which it sells3pahd provides an opportuni
(Mazabuka) for establishing an out-grower scheme with neighimgusmall scale farmers. Th
Farm may provide management services for the aui-gys.

Imbebe Farm Imbebe Farm produces sugar cane, which it sellsZ$ and provides al
(Mazabuka) opportunity for establishing an out-grower schemithweighbouring small-scal

farmers. The Farm may provide management servimebé out-growers.

=

Biofuels Association
of Zambia

Professional organisation for the promotion of bed$ in Zambia, and of direq
relevance to the biofuels component of the ZNSS.

Keepers Zambia
Association

NGO working in the following areas: (a) agricultuaad food security; (b) water

supply, sanitation and hygiene; (c) rural entegpéad private sector developme
(d) environment and natural resource managemedt(egrsocial protection.

Zambia Agriculture
Research Institute
(ZARI)

One of the departments in MACO. The overall objectdf the department is to
provide a high quality, appropriate and cost effecservice to farmers, generating

and adapting crop, soil and plant protection tetdgies.
ZARI also carries out work on food security. It doet deal directly with researg
and development for sugar cane.

Oxfam Zambia

The focus of Oxfam in Zambia is on H\DS, sustainable livelihoods, ar
helping people cope with drought.

National Association
for Peasants and
Small Scale Farmers
of Zambia

The association looks at the interest of peasahisarall scale farmers that are 1
members of the Zambia National Farmers’ Union.nfig@in concern is that thi
category of farmers is quite often neglected by &@oment and exploited by th
private sector, including out grower companies.

Wildlife and
Environmental
Conservation Society
of Zambia (WCSZ)

Environmental NGO working mainly on promoting susédle environmenta
policies, with an emphasis on public participateomd environmental awarene
rising.

Centre for Energy, | The specific role of CEEEZ is to investigate, asaland make useful conclusions
Environment and and policy recommendations on energy, environmedteangineering concerns. |n

Engineering addition, CEEEZ carries out studies, research an@ldpment, consultancy and
(CEEEZ) training in the areas of energy, environment arglresering.

Zambia Land Network of NGOs advocating for just land policiexldaws that take into account
Alliance the interests of the poor. Strategic objectives &t¢ lobby and advocate far

policies and laws that are inclusive of the runadl arrban poor, most of whom

depend on land for their livelihoods; (2) condwedearch on land related laws &
policies, and investigate and document the effbstsvarious stakeholders g
equitable access and ownership of land; (3) raisgeness on land issues; and

nd
n

(4)
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network and collaborate with national, regional amrnational bodies to sha

experience and discussions on the future coursestimin on land issues as the

relate to poor rural families.

Zambia Water
Partnership

Partnership comprising of stakeholders in the wadector and intereste
organisations with a mandate to promote the implaai®n of integrated an
sustainable water resources management in Zambia.

Programme Against
Malnutrition

Umbrella organisation whose objective is to faaibtand provide services for tf
attainment of prosperous livelihoods for vulnerapleople in Zambia throug
improved food security, nutrition and incomes.

Participatory
Ecological Land Use

Network of Civil Society Organizations / NGOs wargiwith small-scale farmers
in East, central and Southern Africa.

Management

(PELUM)

Environmental Affiliated to the ZNFU from which it receives mushipport. Its general objectiv
Conservation is to work towards the conservation and sustainablieation of Zambia's naturg

Association of
Zambia (ECAZ)

resources. Currently, however, the emphasis ig)npromoting the conservatia
of indigenous forests and their replacement ineétellareas; (2) promotin
community forestry, community based natural reseuratilization and
management and income generating activities; (Bpyimg Government, policy
makers, donors etc on environmental issues; (#)usditing public awareness
environmental issues through information collectiand dissemination; (5
promoting conservation and education in schools; @) opposing pollution an
degradation of the environment in all its forms.

Citizens for a Better
Environment

NGO working to save the severely polluted KafueeRiv

WWF

International NGO which, amongst other aspest&volved in projects on wate
management in the Kafue river basin, the miomberegmn and the sugar secto

IUCN

International NGO for conservation of natuiie Zambia IUCN mainly deals witl
climate change issues.

FAO

FAO has for a long time been working on gendad HIV/AIDS issues in
agriculture and emphasises recognising the intd&aties between poverty, gend
inequality and HIV/AIDS. Using the Sustainable LUiieod Approach it has
demonstrated that HIV/AIDS depletes assets at camitsnand household level
and affects more the vulnerable including femaladeel households and orpha
and these need to be empowered for sustainabléogavent.

UNDP

In Zambia the role of UNDP is mainly centradissues of climate change.

Finnish Embassy

Lead donor on environment in Zamblinland is the Chair of the troika lead |

environment and natural resources. Other leads/di2P and World Bank.

MS Zambia

MS Zambia Programme aims at supporting empowerment of the und
privileged community members to have real influeonecetheir living conditions

MS Zambia, in collaboration with its partners endmsa to see to it that

Agricultural Management at Community Level is indebased on the fiv
dimensions of empowerment: well being, awarenessticipation in decisior
making, access and control. It is through this emgyment that communities c3
express and claim their rights and develop altereapowers to positively
influence their living conditions using agricultues a tool. Sugar out-grow
schemes need to consider this in their design mpteimentation.

e
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Zambia National
HIV/AIDS/STI/TB
Council

Broad-based corporate body with government, privssetor and civil societ

representation. Mandated to coordinate, monitor eraluate inputs, outputs and

the impact of HIV/AIDS programmes and interventioBsipported by a Nationa
AIDS Council Secretariat, whose role is to implein@ouncil decisions, includin
development of technical guidelines for coordinatid multi-sectoral response.

al
J

Zambia National
AIDS Network
(ZNAN)

The membership of ZNAN works at the community leteeiitigate the impacts
of HIV/AIDS. The ZNAN membership has left the mealiauthorities to look at
the health issues of the pandemic and concentrat®io-health effects through
sensitization and economic empowerment. They tangeerable groups who are
supported in many ways, including income generatictiyities. These are weaneg
as their capacity improves, and other vulnerabtgplgeare taken on board.

Women for Change
(WFC)

A Zambian gender focused NGO working with commausitiespecially wome

and children, in rural areas to contribute towasdstainable human developme

nt
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using popular education methodologies. Its programimcludejnter alia: Gender
Analysis and Awareness Raising; Income Generatingviies; Advocacy; and
HIV/AIDS Sensitization and Impact Mitigation.

Appendix 4: Main policy documents and legislation r

and SEA

elevant to the ZNSS

Main Government policies, plans and programmes relaant to the ZNSS

Policy, Plan or
Programme

Description / relevance to the ZNSS

Zambia Vision 2030

This vision document underpihe ENDP, and includes references
secure appropriate environmental sustainabilitjcs and practices.

Fifth National
Development Plan 2006-
2010 (FNDP)

The FNDP provides a blueprint for the developménZambia up to the

year 2030. The FNDP has identified two criticalesréor public spending:

(a) strengthening the relevant economic and sodiditastructure,
especially roads, schools and hospitals; and (bameing agriculture an
rural development. Both of these are directly edlato the sugar sect
and the ZNSS.

The FNDP also includes a series of Sector Plardadimy, inter alia, for:
agriculture, infrastructures, natural resourcesrgyy health, water an
sanitation and social protection.

Any proposals to enhance the performance of tharssegctor should b
consistent with the FNDP.

L

br

1%

National Policy on
Environment (2005)

The National Policy on Environment recognises simirmareas of
environmental concern: (1) Deforestation; (2) Witldepletion; (3) Land
degradation; (4) Heritage destruction and loss mifitaal and cultural
values; (5) Air pollution; and (6) Inadequate masragnt of water
resources, water pollution and inadequate sanitatio

All of these components are relevant either becatiseeir association t
current activities in the sugar sector, or poténtiapacts of ZNSS
implementation.

The Policy also defines objectives and strategpecific to, inter alia,

agriculture, the forest sector, wildlife sector t&raand energy.

D

Environment and Natural
Resources Management
and Mainstreaming
Programme (ENRMMP)
(2008)

Programme aimed at improving co-ordination and @nmntation
capacity to the environment and natural resourc@ag@ment secto
based on the FNDP. It consists of two component$: & capacity
development component to build internal capacityMSTENR to lead
policy development in ENR, and which will supporgimstreaming of
ENR in other government bodies; and (2) developraadtoperation of a
Interim Environment Fund that will finance key emvimental
investments.

The ENRMMP may offer opportunities to address messwlesigned t
enhance the environmental performance of the seydor and the ZNSS

National Adaptation
Programme of Action
(NAPA) (2007)

Climate change may affect the performance of ttgassector, and thu
any strategy for the sugar sector should be camisvith the climate
change adaptation challenges identified throughNthBA.

National Implementation
Plans (NIPs) for the
Management of Persisten
Organic Pollutants (POPs
in Zambia (2007)

The NIP provides a framework for achieving comptanwith the
Stockholm Convention on POPs. As sugar cane buramigs a series o
t POPs, international commitments may have an imghicaon the
) regulation of cane burning practices.

f

National Energy Policy
(2008)

The main objective of the Energy Policy is to ceeabnditions that will
ensure the availability of adequate supply of epdérgm various sources
which are dependable, at the lowest economic, €iahnsocial and
environmental cost with national development goals.

The specific objectives relevant to the ZNSS are:

Environmentally sustainable exploration of the bé@® resource
through better management and introduction of newces such

as bio-fuels;
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* Expand generation (co-generation) and transmissapacity and
also increase access to electricity;

* Adequate, reliable and affordable supply of petroieproducts a
competitive and fair prices, and the reductiomiportation costg
(fuel blending and fuel additives),

* Address barriers to widen dissemination of Renewdbhergy
Sources (RES) and also increase their deployment;

 Reduce dependence on wood-fuel and ensure sud&inab
provision of affordable, reliable modern energywazsss (gel fuel)
to rural and urban households as a means of regipowverty and
raising standards of living.

National Agricultural The policy stipulates the following objectives fbe sector:
Policy 2004-2015 * To ensure nation and household food security tHralependable
annual production of adequate supplies of foodstuét
competitive cost,
* To ensure that the existing agricultural base isntamed and
improved upon,
e To generate income and employment through increased
agriculture production and productivity;
» To contribute to sustainable industrial developm@nproviding
locally produced agro-based raw materials;
* To increase agricultural exports thereby enhantieg sector’s
contribution to the national balance of payments.
The strategies for attaining these policy objectiviaclude, amongst
others, the strengthening and monitoring of theerflized markets
facilitation of the private sector development, adiVersification of
agricultural production, particularly among smadiidter farmers. Othef
areas of focus are the review and realignmentgiitiiions and legislative
arrangements in support of the above requirements.

Biodiversity Policy (1999)| Developed by the GRZeaftatification of the Convention on Biologica
Diversity. The Government’s mission is “to establiegal, policy and
institutional frameworks and mechanisms that prarbe conservation
management and sustainable use of Zambia’'s bi@bmgsources and th
equitable sharing of benefits from the use of tireseurces by all sectors
of the population”.

Guiding principles include:

» Protection, conservation and sustainable utilisatibbiodiversity
are a responsibility of every citizen of Zambia;

* All Zambians depend on biodiversity, should shasponsibility
for managing biological resources sustainably, strmlild benefit
equitably from the use of biodiversity;

» All Zambians should be encouraged to participateleaisions
involving the use of biophysical resources, inchgdair, water,
land, plants and animals.

D =

National Biodiversity Developed in fulfillment of commitments under theorf¥ention on
Strategy and Action Plan | Biological Diversity. Its six main goals are to:
(NBSAP) » Ensure the conservation of the full range of Zarsbizatural

ecosystems through a network of protected areas;

» Conserve the genetic diversity of Zambia's cropslaestock;

* Improve the legal and institutional framework andiman
resources to implement the strategies for congenjat
sustainable use and equitable sharing of benefitam
biodiversity management;

» Sustainably manage and use Zambia's biologicalress;

» Develop an appropriate legal framework and the egdtuman|
resources to minimise the risks of the use of Gealgt Modified
Organisms (GMOSs).

Full implementation of the NBSAP is, however, neteh completed. It
does not seem to be a guiding policy document.
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National Forests Policy
(1998) and Action Plan
(ZFAP)

Forest policy objectives as detailed in the Zani#meest Policy, the Forest
Act of 1999 and the Zambia Forest Action Plan (3G0® to:

» create and develop capabilities of women, childgred men at al
levels of government, the private sector and NGOthé forest|
sector policy, planning, education, training, reska and
extensions;

* improve the welfare of women, men and childrennigvin rural
and urban communities through equitable and comgiéany
participation in sustainable forest managementuitidation;

* meet, on a sustainable basis, society’s forestymtagquirements
for sawn timber, fuel wood, poles, fodder and naved forest
products;

* increase the contribution of the forest sector e hational
economy through the creation of both formal andorimial
employment for women and men engaged in the feexgor, and
the export of forest products;

» conserve forest ecosystems and biodiversity thraigttainable
management for the benefits of women, men and rehildf both
the present and future generations;

e protect major watersheds to ensure sustenanceeoélbgurface
and underground water, climate stability, mainteeaaf hydro-
power supply, and other water-based ecosystems; and

e support sustainable agricultural production andaesck food
security through improved land husbandry.

Due to slow progress in implementing the ZFAP, Boeest Department
has initiated efforts to revise its objectives goals to reflect and address
emerging challenges, including mitigation and adtgh to climate
change and the need to open up forest areas ftourison developmentt
(Kalindaet al, 2008).

There is currently a draft Forestry Policy (OctoR809).

National Water Policy
(1994)

The National Water Policy of 1994 recognises thpadrtance of water fo
public health, food production, industry, produatiof energy, natura|
environment and other important aspects that erhéme quality of life
such as transportation, recreation and tourism.
It aims at promoting sustainable water resourcesldpment with a view
to facilitating adequate, equitable, and good dyaliater for all users at
acceptable costs and ensuring security of supplguvarying conditions.
Amongst the key policy strategies relevant to thNS3 are:
* Recognizing the important role of the water seatothe overall
socio-economic development of the country;
» Promoting water resources development through #egiated
management approach; and
* Recognising water as an economic good.
This Policy is currently being revised.

National Transport Policy
2002

As a land locked country, Zambia depends heavilyaads and rail tg
transport inputs and outputs to markets within antdide the country.
Obijectives of the transport sector inclupier alia:
* To pressure the investments that have been matthe itmansport
and communications sector;
* To develop and construct new infrastructure to liekghbouring
countries and new areas of economic activity;
* To promote intermediate forms of transport;
* To strengthen the technical, institutional and ng@nil capacity
in the management of roads.

Road Sector Investment
Programme (ROADSIP) |

Ten-year programme (2002-2012) for roads developm@hjectives of
ROADSIP Il include:
* Rehabilitation/Periodic and routine maintenancehef core road
network through various funding agencies;
* Improve road conditions for Trunk, Main, DistricBrimary
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feeder roads, tourist roads and selected urbars risadugh full
and accessibility improvements as per “need” aiatipies;
* Institutional strengthening of the construction ustty through
appropriate approaches;
* Create employment opportunities through appropriatead
intervention;
* Improve environmental management by building capaci
» Improve rural transport mobility through road impements;
* Improve management of Community roads through th&R
* Address poverty and HIV/AIDS countrywide and thetibiaal
Policy on HIV/AIDS.
This document is of direct relevance as the ZNS&ides a component gn
upgrading/development of roads.

National Gender Policy
(2000)

The National Gender Policy aims to achieve the Gawent's vision of]
achieving full participation of both women and manthe development
process at all levels in order to ensure sustagnatdvelopment an
attainment of equality and equity between sexads.iihplemented through
the National Gender Strategic Plan, and the GeimdeDevelopment
Department (GIDD) at Cabinet Office is the natioimaplementing and
co-ordinating body. Line ministries have a Gendepo@inating
Point/Gender Focal Person. Gender Focal Personslsoeavailable at
provincial and district levels within the admingive structures.

L

National
HIV/AIDS/STI/TB Policy
(2002)

This policy is implemented through the National HANDS/STI/TB
Strategic Intervention Plan 2006 — 2010. This wesetbped through
participatory and highly consultative process imimy the Secretariat of
the National AIDS Council (NAC), NGO stakeholdeasid Government
ministries and cooperating partners whose main @&is to guide the
addressing of the HIV/AIDS epidemic.
With a vision of a nation free from HIV/AIDS, itsission is to provide
national leadership for a coordinated fight agalB{/AIDS in order to
eliminate HIV/AIDS and associated opportunistieittions for the benefit
of society. Its overall goal is to reduce HIV/STarismission among
Zambians and to reduce the socio-economic impddi\JAIDS.

157

Irrigation Policy and
Strategy

The overall objective of the National Irrigation |y is to have a wel
regulated and profitable irrigation sector thatfgactive to both private
investors and Zambia’'s development partners through
» accessible, demand-driven institutions characterise efficient,
transparent procedures and a service oriented;ethos
* regulated, stable, transferable and mortgageakiierwights;
* transparent, well regulated irrigation resourcesods and
services;
» affordable, appropriate accessible credit mechasjism
» functional, expanded access and communicationastmfrcture;
« Zambia’s market chain adding value to irrigateddoice;
* increased profitability of irrigated farming.

Environmental legislation relevant to the ZNSS

Piece of Legislation

Environmental Protection an
Pollution Control Act (No. 12
of 1990, amended 1999)

il Establishes the Environment Council of Zambia dadunctions. It alsq
establishes the legal framework for the regulatbsome environmentg
aspects that are directly relevant to the sugaosewater discharges, a
emissions, waste management, pesticides and tatistances, an
natural resources conservation. This Act is culyanider revision.

Water Pollution Control
(Effluent and Waste Water)
Regulations, 1993 (Statutory
Instrument No. 72 of 1993)

Establishes the licensing system for the dischafgeffluents into the
aquatic environment, including application, moriitgrand reporting. Ag
well its Third Schedule establishes Standards {@ijrior effluents and
wastewater. These regulations are relevant fohdige of effluents from

the sugar mills into the aquatic environment, avehéually to the releasg

| ——

of vinasse from any future ethanol plants.
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Air Pollution Control
(Licencing and Emission
Standards) Regulations, 199
(Statutory Instrument No. 14
of 1996)

Establishes the licensing system for atmospherigssanms, including
application, monitoring and reporting. Its Thirdh®dule contains Long
6Term Emission Limits for Air Pollutants by Type tridustry/Process
L sugar mills fall under the category of “other preses”, for which
emission limits seem not to be specified. Theselagigns apply to stac
emissions from the sugar mills.

Environmental Protection an
Pollution Control
(Environmental Impact
Assessment) Regulations,
1997 (Statutory Instrument
No. 28 of 1997)

il Establishes the EIA process which informs develagroensent decision
making. Projects listed in the Second Scheduleiregn Environmenta
Impact Assessment (i.e. preparation of an Envirortade Impact
Statement — EIS), and those in the First SchedBiepect Brief (based o
the Project Brief an Environmental Impact Assessmeay be required).
Many projects that may derive from implementing &#NSS will require
either a Project Brief or directly an EIA, for exple:

Project Brief:

Land consolidation schemes

Hydropower schemes and electrification

Projects located in or near environmentally sevesiireas

Environmental Impact Assessment

Major roads outside urban areas, construction of reads and

major improvements over 10 km in length or oveniik length

if the road passes through a national park, GMA

Railway lines, 10 km from built up area

Dams and barrages covering a total of 25 ha or more

Land clearance for large scale agriculture

Irrigation schemes covering an area of 50 ha oemor

Aerial and ground spraying

Food processing plants of 400 tonnes or more oatjyetr

Electricity generation stations

Electrical transmission lines of 220 kV and morarti km long

=]

Hazardous Waste
Management Regulations
(Statutory Instrument No. 12
of 2001)

Regulations that apply to the control and monitgriof generation
collection, storage, transportation, pre-treatmemgatment, disposal
b export, import and transboundary movement of hazegdvaste.

These Regulations are unlikely to be relevant fey lenvironmental
aspects of the sugar sector and/or the ZNSS.

Pesticides and Toxic
Substances Regulations, 194
(Statutory Instrument No. 20
of 1994)

These regulations are relevant to sugar cane atitiiv insofar as the
Maddress the general handling, use and safety dfcigles and toxic
substances. They are unlikely to be relevant fgrekevironmental aspect
in the sugar sector and/or ZNSS.

n

Water Act

This Act provides for the control, owsleip and use of water, excludir
that of the Zambezi, Luapula and Luangwa riversictvform borders
with other countries. It establishes the WaterrBaand regulates the us
of public water, including protection against ptitm of public waters.

In 1994 the Government reviewed the Act and camewilp a Water
Policy which seeks to promote the sustainable dsweater resource
within the context of new economic policies.

The Water Act is currently in the process of transfation into the
Integrated Water Resources Management Act.

e

Energy Regulation Act, 1995

Establishes an EnergguRation Board and defines its functions &
of energy or the production or handling of certaiels.

This Act is relevant to the ZNSS insofar as the BNfomotes co
generation of electricity to contribute to the patl power grid.

Electricity Act

Regulates the generation, transioiss distribution and supply o
electricity. This Act is relevant to the ZNSS insioés the ZNSS promote
co-generation of electricity to contribute to treional power grid.

Forests Act, 1999

Establishes the Zambia Foresbmr@ission and defines its functions.
also provide for: the establishment of Nationaldsts, Local Forests an
joint forest management areas; the participatiorioohl communities
traditional institutions, non-governmental orgatimas and othe
stakeholders in sustainable forest managementgdhservation and us
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of forests and trees for the sustainable manageofefiorest ecosystem
and biological diversity; the implementation of th@onvention on
International Trade in Endangered Species of WititeFand Fauna, th
Convention on Wetlands of International Importarite, Convention o
Biological Diversity and the Convention to Combadertification.

This Act is relevant insofar as new sugar caneivailon areas
infrastructure projects and/or new settlements rhaye an impact of
forest areas. This Act is currently under revision.

Lands Act, 1995

The Act vests all land in Zambiathe President who holds it i
perpetuity for the people of Zambia. Under this,Abe President has th
power to alienate land vested in him to any Zambidowever the
President cannot alienate any land situated irsticti or an area wher|
land is held under customary tenure:

a) Without taking into consideration the local custoynéaw on
land tenure which is not in conflict with this Act;
b) Without consulting the Chief and the Local Authgriih the area

GMA, the Director General of Zambia Wildlife Authty, who
will identify the land to be alienated;
c) Without consulting any other person or body whosterest
might be affected by the grant; or
d) If an applicant has not obtained the prior apprafathe Chief
and the Local Authority with whose area the lansitigated.
The act gives guidelines on how to acquire landobth Zambians an
non-Zambians.

Wildlife Act, 1998

Establishes the Zambia Wildlifsuthority and defines its functions.

provides for,inter alia: the establishment, control and managemen
National Parks and for the conservation and enlmane of wildlife eco-
systems, biodiversity, and of objects of aesthegdie;historic, historical
geological, archaeological and scientific intergstNational Parks; thg
establishment, control and management of Game Msnegt Areag
(GMA); the sustainable use of wildlife and the effee management g
the wildlife habitat in GMASs; enhancement of thenefits of GMAS both
to local communities and to wildlife; to involvedal communities in the
management of GMAs; the development and implemientatof

management plans; the implementation of the Coiwewoin Internationa
Trade in Endangered Species of Wild Flora and FatineaConvention on
Wetlands of International Importance Especiallye tG@onvention on
Biological Diversity and the Lusaka Agreement on oferative
Enforcement. This Act is relevant insofar as ZNS8nmted activities
may affect protected areas and wildlife.

in which the land to be alienated is situated anthe case of a

D S
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The Local Government Act —
Act No. 22 of 1991

Provides for the establishment of Councils in dittrand sets out the
functions and administrative structure of localunat resources including
responsibility for conserving natural resourcegyvpnting soil erosion,
controlling weeds, controlling local forest, opangtsanitation services
for refuse and effluent and establishing and maiig drains and
sewerage systems. Any sugar estate or out growense will operate
within the jurisdiction of the respective Districbuncil.

Council By-Laws

District Councils are mandated umnithee Local Government Act to enal

by-laws on levies which have a direct bearing améx activities. New
sugar estates and/or out grower schemes may heteaifiey such levies.

by-laws for the efficient administration of localtaorities. This includes

Societies Act, Chapter 119
the Laws of Zambia

pfUnder the Societies Act Chapter 119, Society meaysClub, Company
Partnership or other Association of ten or morespes, whatever it
nature or objective formed or established in Zambia having its
headquarters or chief place of business in Zamtibaay branch of suc
Club, Company, Partnership or Association. Thiscei®f legislation
would be relevant especially for mobilisation ofalinolder farmers intg
groups/associations to reduce transaction costsnput and output

marketing and provision of extension or generalgrotver services.
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Agricultural Credit Act

Out-grower schemes are governed under this Act-gbawer scheme
provide inputs on credit and receive payment irdlon cash as part of th
crop output. They provide lending services accardmthe provisions o
the Act and require mutual consent between lender lmorrower. All
agricultural loan collateral should be registeredhwhe Registrar of
Lands or on his behalf, with the District AgricuuCoordinator (DACO

at district level according to the provisions of tAct.
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Appendix 5: Stakeholder engagement methodology
Scoping Stage

Stakeholder engagement is a key component of the BHring the Scoping Stage bilateral
consultations were carried out with some of the k&akeholders (see list in Appendix 2),
including stakeholders from Government institutiothe private sector and NGOs. The aim of
the bilateral interviews was to clarify uncertadstiwith regards to the scope and intentions of
the ZNSS and relevant policies and regulationswel as to start gathering concerns with
regards to the environmental performance of theaisggctor in Zambia and the potential
environmental implications (positive and negatieE)mplementing the ZNSS.

Due to time limitations, and sometimes unavailépitif persons, interviews could not be held
with certain key stakeholders at the scoping st&yeh key stakeholders were targeted for
bilateral consultations during the SEA Study phase.

To complement the bilateral interviews during sogpia site visit was made to Consolidated
Farming Ltd (sugar cane fields and sugar mill).sTéite was selected for the first visit since
abundant literature already exists for Zambia Syikambala Estate), and the other sugar
factory — Kalungwishi Estates — was too far to amemwdate in the time available for scoping.

SEA Study Stage
For the SEA Study stage, stakeholder engagemekplaoe according to a combination of:

- Bilateral interviewswith certain key stakeholders from Governmentiiagons, civil
society, NGOs and the private sector. These indudeongst others, key stakeholders
not interviewed during the scoping stage.

- Stakeholders’ Workshadp which all key stakeholders were invited (se@éqdix 3 for
preliminary list of participants), with the aim exploring more in-depth the key aspects
identified and alternative measures to minimiseatigeg effects on the environment and
optimise positive ones. The workshop was held o@étbber and background material
(namely the scoping report excluding appendiced, tae ZNSS Core Elements) was
circulated beforehand to participants by the MCTJ/EA draft Agenda for the
workshop is presented in Appendix 4 below.

- The list of stakeholders invited was agreed wite MCTI, who also extended the
invitations.

The workshop followed a ‘World Café’ format, whiaowed all participants to engage
in discussions on each key aspect in a small gfoupat. The ‘world café’ format
consists of making general presentations of theis&yes under discussion (in plenary)
and the subsequent splitting into thematic taltesh table discusses one key issue and
has one facilitator; discussions last for approtetyal5-20 minutes. After the initial
15-20 minutes are over, participants change tabtes discuss based on the preliminary
findings of the previous group. This allows all fp@pants to discuss all (or most) key
issues in small groups; people that may not beinedl to contribute in plenary
discussions dominated by a few (hormally loud quteble) voices, will normally be
able to better contribute in smaller groups. Faatidrs then synthesise discussions and
findings and present them at the end of the day.

- Site visits— During the SEA Study site visits were organidedthe Magobbo,
Manyonyo and Kaleya out-grower schemes.
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Appendix 6: List of stakeholders engaged or consult ed
Scoping phase

Date | Time Name Organisation Position
02-09-09| 09.00 Ms Stephanie Roussgau EC Delegatittre Republic of Zambia Programme Officer, Suyazompanying Measures
03-09-09| 14.30 Mr Temwani Chihang National AuthiogsOffice (NAO) EDF Projects Coordinator
04-09-09| 08.45 Mr Julius Shawa Ministry of Agriaurk and Co-operatives Director, Policy and Planiegartment
04-09-09| 09.30 Dr Rainer Droste MACO, Support taidglture Diversification and Food | Team Leader

Security Programme in Western and North Western
Provinces (SADFSP)

Xavier Rouillard GFA Consulting Group - SADFSP chaical Advisor
07-09-09| 09.00 Mr Andy Mondoka MEWD, Water Resosréetion Programme Programme Manager
08-09-09| 10.00 Mr Mwabwa Centre for Trade Policg &evelopment Director
08-09-09| 11.30 Ms Elisabeth Ndhlovy Finnish Embassy Sector Advisor

09-09-09| 14.30 Mr Arnold Simwaba Department of ByeMinistry of Energy and Water Acting Principal Electrification Officer
Development

Ms Harriet Zulu Department of Energy, Ministry®fiergy and Water Senior Energy Officer - Biomass
Development

09-09-09| 16.00 Mr Henry Sichembe Ministry of Aglicme and Co-operatives Deputy Director, Technialvices
11-09-09| 09.00 Mrs Mutale Chiseche Ministry of Tisaor, Environment and Natural Resources  Chief Plapfiffice
11-09-09| 11.30 Mr Happy Sikazwe Water Board Senior Water Resource Engineer
11-09-09| 14.30 Mr Chris Mwasile WWF EU sugar project

Mr Newton Moyo WWF Miombo Ecoregion project
11-09-09| 10.00 Dr Alex Simwanza Zambia National 8lBouncil Director, Prevention Multisectoral Resgp®n
11-09-09| 11.30 Mr Geoffrey Kauseni Zambia NatiohHDS Network Director of Programmes
11-09-09| 12.30 Ms Salome Nakazwe Women for Change Programme Officer
14-09-09| 09.00 Mr Julius Daka Environmental Countifzambia Manager — Planning & Information Managem
14-09-09| 10.00 Ms Suzane Rattray Rankin Engineetimigsultants Socioeconomist, roads feasibility ptud

14-09-09| 11.30 Mr Hillary Kumwenda  Ministry of Conence Trade and Industry, Department pEconomist — Multilateral Trade
Foreign Trade

14-09-09| 14.00| Mr Wiseman Sangulube Ministry of fism, Environment and Natural ResourcesChief Extension Officer
Forestry Department
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14-09-09| 14.30| Mr Excellent Hachileka IUCN Regional Coordinator — Climate Change
14-09-09| 15.00 Mr Machwani Kawambwa-Mushota-Luwiritpad SEA Environmental Economist
15-09-09| 12.00 Mr Essof Alloo Consolidated Farmiing Manager
Mr Etweu Moyo Consolidated Farming Ltd Safetyallle and Environment Officer
Mr Srinivasan Consolidated Farming Ltd Agronomist

SEA Study Phase

Date | Time Name Organisation Position
06/10/09| 10.0d Mr Julius Daka Environmental CounEZambia Manager — Planning & Information Managein
Mr Patson Zulu Environmental Council of Zambia ridger — Inspectorate
Ms Irene Lungu Environmental Council of Zambia ni®e Information & Documentation Officer
Mr Edwin Chipompo Environmental Council of Zambia Inspector Zone E5
Ms Nancy Mushota Environmental Council of Zambia Inspector Zone E 1A
Mr Constantino Mwembela| Environmental Councilaimbia Inspector
Mr Simon Zimba Environmental Council of Zambia nie Technical Officer
Mr Teddy Daka Environmental Council of Zambia destor Zone 4
07/10/09| 14.3(Q Mr Vedad Alavian Kalungwishi Esthimited (Kasama Sugar) Director
12/10/09 am Mr Tison Hamaamba Mazabuka District stiiit Commissioner
am Mr Alex Nonde Ministry of Agriculture and Co-epatives,
Mazabuka
am Mr Tony King Zambia Sugar Agriculture Business Development Manager
pm Magobbo out-growers Magobbo out-growers farrass®ciation (Site visit and meeting with all outvgers)
15/10/09| 09.30 Mr Samuli Leminen United Nations 8lepment Programme Programme Officer, Energy & Emvnent Unit
15/10/09| 14.30 Mr Mehdi Mahjoub European Commission Engineering Advisor, Infrastructure Section
16/10/09| 11.30 Mr Mushimbei Muliya Road DevelopmAgency Principal Environmentalist Officer
09/11/09| 09.00 Mr Happy Sikazwe Water Board Senior Water Resource Engineer
13/11/09| 11.00 Mr Evans Sichikata Manyonyo Watesrdg\ssociation Vice-Secretary
13/11/09| 14.00 Mr Redson Sialwiindi KASCOL Small-holder Development Officer
13/11/09| 15.30 Mr Solomon Njobvu KASCOL Estate Manager
16/11/09| 09.00 Mrs Annelise Boysen DANIDA (Royalridsh Embassy) Counsellor, Development
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Appendix 7: List of participants to the SEA worksho
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Appendix 8 Agenda for the Stakeholders’ Workshop

Strategic Environmental Assessment for the Zambia N

ational Sugar Strategy

Stakeholders’ Workshop

14 October, 2009 — Taj Pamodzi Hotel, Lusaka

AGENDA

08.30 — 09.00 | Registration of participants

09.00 — 09.10 | Opening Principal Secretary, MCTI

09.10 — 09.20 | Workshop objectives and dynamics Dr Juan Palerm, SEA Team Leader

09.20 - 09.35 | The Zambia National Sugar Strategy Mr Hillary Kumwenda, MCTI

09.35 -09.50 | The EC’s Sugar Accompanying Measures Ms Stephanie Rousseau, EC Delegation

09.50 — 10.00 | Overview of key aspects addressed in the | Dr Juan Palerm, SEA Team Leader
SEA Study

10.00 - 10.15 | Key Aspect 1: Water availability in the | Mr Tonnis Sierevogel, SEA sugar sector
lower Kafue River basin expert

10.15-10.30 | Key Aspect 2: Vinasse management, a | Dr Juan Palerm, SEA Team Leader
challenge from ethanol production

10.30 - 10.50 | COFFEE BREAK

10.50 - 11.05 | Key Aspect 3: Securing the positive effects | Mr Tonnis Sierevogel, SEA sugar sector
of ethanol production and fuel blending, the | expert
policy and regulatory dimension

11.05-11.20 | Key Aspect 4: Expansion of sugar cane | Dr Juan Palerm, SEA Team Leader
expansion and its effects on deforestation

11.20-11.35 | Key Aspect 5: Expansion of sugar cane | Mr Munguzwe Hichaambwa, SEA socio-
expansion and its implications for food | economist expert
security

11.35-11.45 | World Café dynamics Dr Juan Palerm, SEA Team Leader

11.45-12.05 | World Café: Round 1

12.05-12.25 | World Café: Round 2

12.25-13.30 | LUNCH BREAK

13.30 - 13.50 | World Café: Round 3

13.50 — 14.10 | World Café: Round 4

14.10 - 14.30 | World Café: Round 5

14.30 - 14.50 | COFFEE BREAK

14.50 - 15.40 | Reporting of discussion tables Facilitators

15.40 — 15.55 | Conclusions Dr Juan Palerm, SEA Team Leader

15.55-16.00 | Closing Mr Hillary Kumwenda, MCTI
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Appendix 9 Study methodology/work plan

The SEA methodology and work plan herewith preskotaresponds to the original that was
submitted in the tendering process, and which vgasl in the SEA. Minor changes were made
according to the findings of the scoping study escdbed in the main text of the SEA Study
report, but these did not alter the overall appnoased, which is still faithful to that described

below.

Methodology and Work plan

Strategic Environmental Assessment (SEA) is a tes#d primarily to assess the potential
environmental impacts of a policy, plan or prograenim order to enhance its environmental
performance. SEA relates to a strategic level dafisiien-making, and thus its findings and
recommendations must be accordingly targeted sidhel.

The sugar sector is intrinsically related to theimmment, in relation not only to its field
operations (e.g. water use, use of agrochemicalygts, sugar cane burning) and sugar cane
processing (e.g. discharge of wash waters, atmaspémissions), but also to other associated
sub-sectors, including energy production, biofuelsd transport. Any strategy for the
development of the sugar sector, such as the ZanNteéional Sugar Strategy (ZNSS) and the
support given by the EC through the Accompanyingaslees for Sugar Protocol Countries
(AMSP) merits an analysis of its links to the eowiment, in order to minimise potential
negative impacts of the environment and optimiggodjinities to improve their environmental
performance.

Ideally an SEA should start as soon as the planpingess begins. This is not the case here,
where the ZNSS has already been agreed and evatedp#iowever experience has shown that
if the policy-makers are committed to the SEA pescand have the willingness to improve the

environmental dimension of their policies, thenate|ISEA can prove to be a useful tool to

improve environmental sustainability. Care must altibe taken to ensure the SEA produces

an analysis and recommendations oriented to pelayents which can be acted upon.

The SEA will be a focused exercise and analysi$ stilctly be kept at a strategic level in
accordance to agreement with the EC and the GRZ.

The activities under the SEA can broadly be class$iin three categories: desktop work (e.g.
literature review, analysis, write-ups); consutiné (including interviews and workshops) and
travel (e.g. site visits). All three components arpially important and necessary. Ongoing
interaction with stakeholders (including the GRd &ne EC) will be key to success.

The kick-off meeting (both at the start of scopemgd the SEA Study) are key points in the
SEA, in order to ensure there is a clear undergstgnaf expectations and the approach to the
SEA. For this reason it will be important that #iek-off meeting involves not only the EC but
also representatives from the GRZ (e.g. MCTI, E@&p will be involved in managing the
process.

Under the SCOPING STUDY, the first stage will be tieview of policies, institutional set-ups,
legislative framework and relevant studies. Thi#f e done through a comprehensive (albeit
focused) literature review as well as through teagei-lateral interviews to fill-in knowledge
gaps. Broader knowledge of the sugar sector anckliggionship to the environment will be
provided by the international expertise presenthi team, allowing a more critical analysis.
This first stage will allow the team to have a clp&ture of the framework under which the
ZNSS has been developed and where it (togetherthAMSP) will be implemented. It will
provide an early indication of windows of opportyn{as well as possible obstacles) for
environmental integration. Socio-economic consiti@na will also be addressed, normally to
the extent that these issues are related to emuental aspects, but may address wider socio-
economic aspects as agreed during briefing.
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Bilateral interviews is proposed as the main apgno® consultations during scoping. This
approach allows having targeted interviews with &&keholders (raising specific issues which
may not be possible in a larger forum with a wideix of stakeholders) and minimising

‘consultation fatigue’ (leaving larger workshopstte SEA Study phase). Interviews will be
focused and semi-structured, allowing to integra¢gv elements into the interviews as the
interviews develop. These interviews during scopiilly be used primarily to: (a) explore the

views of stakeholders with regards to the enviramiale performance of the sugar sector
generally, and of the possible environmental ingtians of the ZNSS more particularly; and
(b) to fill-in knowledge gaps on institutional segs, policy and regulatory framework.

Based on the literature review and the intervidwy, environmental issues (of the ZNSS and
AMSP) will be identified, i.e. the key elements tife sugar sector in general, and the
ZNSS/AMSP in particular which are important from anvironmental point of view. The
environmental baseline and the ‘zero alternativies projection to the future under the
assumption of no-ZNSS implementation) will focus thiese key aspects (although treating
other —more minor- environmental aspects in legksril). During the scoping phase an
identification will be made of the knowledge gapscomplete the environmental baseline and
the ‘zero alternative’, and sources of informatigt be identified. Targeted questionnaires will
be prepared and sent out to key interviewees iardamdadvance the compilation of the missing
information. It will be preferable if such questi@ires are sent at finalisation of the scoping
stage, in order to gain time and begin the SEA ystpidase with as much information as
possible.

Interviews during the scoping phase may imply tragesugar areas in order to speak to key
representative stakeholders who would not be aMailen Lusaka (e.g. farmers, sugar factory
staff). As well, site visit(s) to sugar area(s)idgrscoping will take place in order to get a ctose
insight into the context (both field and factoryeogtions). Due to time constraints and long
distances it may not be possible to cover all curamd potential sugar areas, so representative
site visits will be organised and complemented witlers to take place during the SEA Study
phase.

The Scoping Report will be presented to the StgeBiommittee and relevant stakeholders, and
later submitted for review. It will include a pragga on how the SEA Study will proceed,
including allocation of resources.

The SEA STUDY phase will also comprise elementdesik-top work, consultations and travel.
The establishment of the environmental baselinetaedzero alternative’ will mainly be desk-
top work based on information compiled earlier, lspecific interviews (face-to-face or
telephone) may still be required.

A stakeholders’ workshop will be organised in ortepresent the key environmental aspects
identified and advance preliminary ideas on howytban be addressed in the context of the
ZNSS/AMSP. The venue for the workshop will be caltgfselected in order to ensure wide

and representative participation. Key experts feamn the GRZ) may be invited to make short
presentations on some of the key issues identifisdvell it will be desirable that the workshop

is convened by the GRZ as part of ‘their’ SEA pscdnvitations are to be widely distributed.

The objective of the workshop will be to validake tkey environmental aspects identified and
explore ways to address them (e.g. mitigation nreasundicators, environmental safeguards).
In order to make best use of limited time, andvalloore in-depth exploration of issues and
solutions (including exploration of threats and opnities), a ‘world café’ approach is
proposed.

The ‘world café’ format consists of making genepabsentations of the key issues under
discussion (in plenary) and the splitting in them#&ibles. Each table discusses one key issue
and has one facilitator; discussions last for appmately 20 minutes. After the initial 20
minutes are over, participants change tables, &wliss based on the preliminary findings of
the previous group. This allows all participantsdiscuss all (or most) key issues in small
groups; people that may not be inclined to contabn plenary discussions dominated by a few
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voices, will normally be able to better contribiutesmaller groups. Facilitators then synthesise
discussions and findings and present them at th@ktine day.

The main obstacle in organising a ‘world café’ ecuwwing sufficient facilitators, for which
cooperation from GRZ/EC stakeholders will be indite

More than one workshop may be organised if necessad if time allows (e.g. to cover
different geographical areas). Number and duratbrworkshops will be proposed during
scoping and discussed early in the process. Eatysions will be necessary in order to
carefully make all necessary logistical arrangemef¢.g. securing venues, allowing
stakeholders to organise assistance).

As well other site visits may be organised durihg SEA Study as seen fit to see field and
factory operations.

Based on all of the above the consultants will areptheir findings. Care will be taken to
ensure all recommendations are made at a strdesgil; prioritising areas where it is easier to
act upon and where environmental benefits will érgdr. Recommendations for the GRZ (to
enhance the ZNSS and its implementation) and ®IEG (to enhance the support programme
to the ZNSS) will be differentiated, and will inde analysis of the environmental soundness of
proposed performance indicators.

The final SEA report will be presented to key staiders at the end of the process.
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Appendix 10 Consultants’ itinerary

Date Activity
27 August Start of the SEA. Documentation review
31 August Start of Mission 1 (scoping study)

Travel to Zambia (TL and Agronomist)

02 September

Briefing meeting with EC

03 September

Interview: NAO

04 September

Interviews: MACO

07 September

Interview: MEWD

08 September

Interviews: Centre for Trade Policyd ddevelopment; Finnish
Embassy

09 September

Interviews: MACO, MEWD

11 September

Interviews: WWF, MTENR, Water Boardmbia National AIDS
Council, Women for Change

14 September

Interviews: Rankin Engineering Coastdt MCTI, MTENR, IUCN

15 September

Field Visit to Consolidated Farmingf(l¢ Sugar)

17 September

Presentation of findings of the Sgptudy to the sugar strategy
Steering Committee, MCTI premises

18 September

End of Mission 1 for Agronomist —étdhack to Europe

19 September

End of Mission 2 for Team Leadervetriaack to Europe

27 September

Submission of Draft scoping report

04 October Start of SEA Study and of Mission 2
Travel to Zambia (TL and Agronomist)
06 October Interviews: ECZ
07 October Interview: Kalugwishi Estates Ltd
11 October Submission of final scoping
12 October Site visit: Magobbo outgrowers
Interviews: MACO (Mazabuka), Zambia Sugar, Mazabikatrict
Commissioner
14 October Stakeholders’ Workshop
15 October Interviews: UNDP, EC (infrastructures)
16 October Interviews: RDA
End of Mission 2 for Agronomist — travel back tor&pe
17 October End of Mission 2 for Team Leader — tréaek to Europe
11 October Submission of final scoping

03 November

Start of Mission 3 for TL and Agronotmidravel to Zambia

06 November

Meeting with EC Delegation

09 November

Interview: Water Board

13 November

Site visit: Manyonyo outgrowers
Interviews: Manyonyo Water Users Association, KASCO

16 November

Interviews: DANIDA
Presentation of findings to key stakeholders (ECTV ECZ) at EC
Delegation premises

17 November

End of Mission 3 for TL and Agronomistravel back to Europe

29 November

Submission of draft SEA Study report
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Appendix 11 List of documents consulted

Policy Documents

Environmental Council of Zambia (200The National Implementation Plans (NIPs) for thendgement
of Persistent Organic Pollutants (POPs) in Zamii&€Z, GEF and UNEP.

Government of Zambia (nd)he Zambian National Sugar Strategy: Core Elements.
Ministry of Agriculture and Co-operatives (200¥ational Agricultural Policy (2004-2015)

Ministry of Agriculture and Co-operatives (200#)igation Policy and Strategy, A Strategy for the
Development of Zambia’s Irrigation Sector

Ministry of Communications and Transport (2002xnsport Policy

Ministry of Communications and Transport (206R8)ad Sector Investment Programme Il (ROADSIP 1)
2004-2013, Economic empowerment through approprizde intervention

Ministry of Energy and Water Development (200&tional Water Policy

Ministry of Energy and Water Development (208trategy for Flood Management for Kafue River
Basin, ZambiaMEWD, WMO, APFM.

Ministry of Energy and Water Development (2008jtional Energy Policy
Ministry of Health (2001praft National Environmental Health Policy
Ministry of Health (2003)The Nutritional and Nutrition Policy

Ministry of Health (2005National HIV/AIDS/STI/TB Policy

Ministry of Tourism, Environment and Natural Resms (nd)Environment and Natural Resources
Management and Mainstreaming Programme

Ministry of Tourism, Environment and Natural Resms (2005National Policy on Environment

Ministry of Tourism, Environment and Natural Resmg (2007Formulation of the National Adaptation
Programme of Action on Climate Change, final rep&¢épublic of Zambia, UNDP Zambia, and Global
Environment Facility.

National HIV/AIDS/STI/TB Council (2006National HIV and AIDS Strategic Framework: 2006-201

Republic of Zambia (2006Fifth National Development Plan 2006-2010, Broaddsh wealth and job
creation through citizenry participation and techogical advancement

Republic of Zambia (2008)ision 2030 ‘A Prosperous Middle-Income Nation B3@.

Environmental Council of Zambia documents and repots

Attached Conditions for Air Pollution Permit No. E@P4/0221 (01/01/2009 to 31/12/2009)
Kalungwishi Sugar Estates P.O. Box 410023, Kas#2®9)

Conditions Governing the Licence to Discharge Effiluand Wastewater Pursuant to the Environmental
Pollution Prevention Control Act (Statutory Instreimd Number 72 of 1993 — No. ECZ/WP3/000 168

The Air Pollution Control (Licensing and Emissior&andards) Regulations, 1996 — Conditions
Governing License ECZ/AP4/0043/9 — Class | — Zanshigar Plc

The Water Pollution Control (Effluent and Waste @atRegulations, 1993 — Conditions Governing
License No. ECZ/WP3/00051/8 Class Il — Zambia SiRjar 26 West Kaleya (2009)

The Water Pollution Control (Effluent and Waste @WatRegulations, 1993 — Conditions Governing
License No. ECZ/WP3/00126/2 Class Il — Zambia Sijar Njomona (2009)

The Water Pollution Control (Effluent and Waste @atRegulations, 1993 — Conditions Governing
License No. ECZ/WP3/000117/3 Class Il — Zambia $&Rja— 2612 Kaleya (2009)
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The Water Pollution Control (Effluent and Waste @atRegulations, 1993 — Conditions Governing
License No. ECZ/WP3/00050/8 Class Il — Zambia SiRjar 26 East Kaleya (2009)

The Water Pollution Control (Effluent and Waste @&atRegulations, 1993 — Conditions Governing
License No. ECZ/WP3/00052/8 Class | — Zambia Styar Simbotwe (2009)

The Water Pollution Control (Effluent and Waste @atRegulations, 1993 — Conditions Governing
License No. ECZ/WP3/00143/1 Class | — Kaleya SiHaltders D3 (2009)

The Water Pollution Control (Effluent and Waste @atRegulations, 1993 — Conditions Governing
License No. ECZ/WP3/00088/5 Class Il — Kaleya SrHallders D34 (2009)

Conditions of approval for the Proposed NakambalpaBsion Project in Mazabuka by Zambia Sugar
Plc. — ECZ/INS/101/4/1, 30 March, 2007

Background and Support Documents

Baez-Smith, C (2006/naerobic digestion of vinasse for the productidnmzthane in the sugar cane
distillery, presented at the 2006 SPRI Conference on Sugees¥ing.

Barber, A; Pellow, G; and de Arangao Pereira, MO@O0The sustainability of Brazilian sugarcane
bioethanol,, a literature reviewprepared for Energy Efficiency and Conservatiathtrity (EECA).

Batidzirai, B; Johnson, FX; Sobhanbabu, PRK; L&dlY; Seebaluck, V; Purchase, B (20@penergy
for Sustainable Development and Global Competiggenthe Case of Sugar Cane in Southern Africa,
Thematic Report 5: International Experiences andnparisons CARENSA/SEI special report series.

Campbell, B (1996 The Miombo in Transition: woodlands and welfareiiinica, Centre for International
Forestry Research.

Canegrowers (ndManaging Natural Resources; A CANEGROWERS Handbmapared by Duncan
Hay, Institute of Natural Resources, Pietermaritgbtor Canegrowers (South Africa).

Cancado, J; Saldiva, P; Pereira, L; Lara, L; Arfd&oMartinelli, L; Arbex, M; Zanobetti, A; and Bga, A
(2006) The impacts of sugar-cane burning emissionthe respiratory system of children and the &fder
Environmental Health Perspectivelsl 4(5): 725-729.

CCJDP - Catholic Centre for Justice, DevelopmedtReace (2005prowing Poverty: the impact of out-
grower schemes on poverty in Zambia

CCJDP - Catholic Centre for Justice, DevelopmendtR@ace (2005prowing poverty: The impact of out-
grower schemes on poverty in Zamb{@atholic Centre for Justice Development and PeZeenbia
Episcopal Conference, Lusaka, Zambia.

Central Statistical Office, Ministry of Health, MEBAJRE Evaluation (2006fambia Sexual Behaviour
Survey 2005Lusaka.

Central Statistical Office, Ministry of Health, Tpical Diseases Research Centre, University of Zambi
(2009)Zambia Demographic and Health Survey 200Tsaka.

Cheesman, OD (200&nvironmental Impacts of Sugar Producti@ABI Publishing and WWF.

Chidumayo, EN (nd)inventory of wood used in charcoal production innitda available online:
http://www.worldwildlife.org/bsp/bcn/learning/afan/chidumay.htm

Chola, P (2008Proposed Terms of Reference for the Kafue RivemBa&mter Balance Stugw paper
presented to the Water Board for discussions idimeas of employing a consultancy service to conduc
water balance study in the Kafue basif Gktober 2008, Lusaka.

Cornland, D; Johnson, FX; Yamba, F; Chidumayo, BMrales, MM; Kalumiana, O and Mtonga-
Chidumayo, SB (2001pugarcane Resources for Sustainable Developmer@age Study in Luena,
Zambig Stockholm Environment Institute: Stockholm.

Cortez, LAB and Brossard Pérez, LE (1997) Expessnof vinasse disposal Part lll: Combustion of
vinasse - #6 Fuel oil emulsiorBrazilian Journal of Chemical Engineering4(1).
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Danish Ministry of Foreign Affairs (2009dRoad Sector Programme Support Phase 2, 2007-2012 —
Annex 3 Gender and HIV/AIDS Management Plan, Reflated Management Plan

Danish Ministry of Foreign Affairs (2009HdRoad Sector Programme Support Phase 2, 2007-2012 —
Annex 4 Environmental Management Plan, Reformulistedagement Plan

Department of Water Affairs (200The surface water resources availability for theuéFlats basin

Driessen, WJBM, Tielbaard, MH, and Vereijken, TLR¥O94) Experience on anaerobic treatment of
distillery effluent with the UASB procesg/at. Sci. Tech30(12) 193-201.

Droppelmann, K (2004Report on the ACF Out-grower Survey Analysis in4200he Agricultural
Consultative Forum and Southern Province Suppddetentralised Rural Development.

Echavarria, M. (1996) To burn or not to burn: eammental, technological and economic considerations
Proceedings of the XXIlI Congress of the InternatidBociety of Sugarcane TechnologisBartagena,
Colombia, 11-15 September 1995, pp. 38-42.

Enabling Activities for the Preparation of JamaiséBecond National Communication to the UNFCCC,
Vulnerability and Adaptation Assessments Work Pgeka Water Resources and Agriculture, Final
Report

Energy Regulation Board (200&ress Query, Bio diesel and Lead Replacement P&tahdards
Adopted 24 April 2008.

Environmental Council of Zambia (2008jate of the Environment in Zambia 2000

European Commission (2006) Financing Agreement éatvthe European Commission and the Republic
of Zambia, Accompanying Measures 2006 for Sugaroeéod Countries.

European Commission (2007) Financing Agreement &twhe European Commission and the Republic
of Zambia, Annual Action Programme 2007 AccompagyMeasures for Sugar Protocol Countries —
allocation 2007 for Zambia.

European Commission (200Bye-Feasibility Study for the Kawambwa-Mushota-lngu (M3) Road in
Zambia, Draft Final Reportprepared by the Hydratec Consortium.

Falloon, T (2009) Burnt cane harvesting, an envitental perspective. Powerpoint presentation made at
the SEA Study Workshop, Mandeville, Jamaica, 19 Eraty.

FAO (undated)A gender perspective on land rights: Equal footi@ender and Development Service,
Sustainable Development Department, TC/I/Y3495E03/5600. Rome, Italy.

FAO (undated) HIV/AIDS, food security and rural livelihoodsFAO HIV/AIDS Programme,
TC/I/Y3820E/3/2.03/3000. Rome, Italy.

FAO (2003)Inter-linkages between HIV/AIDS, Agricultural Pration and Food Securityintegrated
Support to Sustainable Development and Food Sgcurit

FAO (2004)HIV/AIDS and Rural Livelihoods: The Impact of HIVIHS on Rural Livelihoods in Zambia

FLO — Fairtrade Labelling Organizations Internatib(R009a)Fairtrade Standards for Cane Sugar for
Small Producers’ Organizationsersion 16 February, 2009.

FLO — Fairtrade Labelling Organizations Internatib(2009b)Generic Fairtrade Standards for Small
Producers’ Organizationsversion 01 January, 2009.

Fynn, J (2008Feasibility Study to Assess Possible Support tavthgobbo and Manyonyo Smallholder
Sugar Outgrower Schemes under EC Sugar Reform Aeoogiimg Measures, final report

Gunkel, G; Kosmol, J; Sobral, M; Rohn, H; Montereeds and Aureliano, J (2007) Sugar Cane Industry
as a Source of Water Pollution — Case Study omithation in Ipojuca River, Pernambuco, Brazil, @fat
Air Soil Pollution, 180:261-269.

GRZ (2008)Zambia Millennium Development Goals, Progress Repod8

Hichaambwa, M (2005)Zambia Smallholder Agricultural Commercializatiorireegy, Analysis of
commercial farm block: a case study of Nansanganfatock study commissioned by the World Bank
through the Agricultural Consultative Forum (ACF).
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Hichaambwa, M and Chomba, C (200Bhe National Agricultural Policy: the Way Forwardn
Overview of existing national and sub-sector pekcand their linkages to the agriculture se¢tGiT Z-
SDRD and Sida.

Hulsey, B and Coleman, B (2006)earing the Air with Ethanol, a review of the reabrld impact from
fuels blended with ethandRkenewable Energy Action Project.

Institute of Hydrology (1994)ydrological Review of the Kafue River, Zambia

ISO (2004)ISO 14001:2004 Environmental management systermeqdif@ments with guidance for use
(Technical Corrigendum available from 15/07/2009).

JICA (1995)The Study on the National Water Resources Mastam Pl the Republic of Zambia, Final
Report Summaryprepared by Yachiko Engineering Co, Ltd.

Johnson, FX and Matsika, E (2006) Bio-energy trauni® regional development: the case of bio-ethanol i
southern AfricaEnergy for Sustainable Developmeviol X No. 1, pp 42-53.

Johnson, FX; Woods, J; Rosillo-Calle, F; Brown,$gebaluck, V; Watson, H; Yamba, F; Mapako, M;
Jolly, L; Farioli, F; Leal MRLV; and Sobhanbabu, RR(2007) Cane Energy for Sustainable
Development and Economic Competitiveness in Sauthieica, Presented at the ISSCT XXVI Congress,
29 July-2 August 2007: Durban, South Africa.

Kabwe, M (2004)Strategic Environmental Assessment of the Sugarstngdin Zambia WWF Zambia
Partners for Wetlands.

Kalinda,, T; Bwalya, S; Mulolwa, A and Haantuba,(2008) Use of Integrated Land Use Assessment
(ILUA) Data for Forestry and Agricultural Policy Riew and Analysis in Zamhi&Zambia Forestry
Department and FAO.

Kambeu, KM and Macwani, M (2004)he promotion of the use of gel-fuel in Zambiaalfireport,
prepared for the Ministry of Energy and Water Depehent.

Keddy, M (2003)Forest cover crisis in the sub-tropics: a case gttrdm Zambiapaper presented to the
XIl World Forestry Congress, 2003, Québec City, &#m

LMC International Ltd (2006Action Plan for the Zambian Sugar Industpyepared for lllovo Sugar Ltd.

Lungu, P; Kalamatila, R; Banda, DJ; and KuntashEl&nd) Environmental Impact Assessment (EIA) of
the Proposed Luena Farm Block — Kawambwa

Macwani, M (2004)Baseline studies for the charcoal industry in Lwsakd Copperbelt Provinces of
Zambia, Final Reportprepared for the Ministry of Energy and Water Blepment.

Malambo, FM and Syampungani, S (1998) Opportundied challenges for sustainable management of
miombo woodlands: the Zambian perspecti#rking Papers of the Finnish Forest Research tuisti
98: 125-130.

Mhazo, N (2001)Comparative performance of gel fuel stg@soBEC/GTZ — Regional Programme on
Biomass Energy Conservation in Zimbabwe and RPTB88/VBank — Regional Programme on
Traditional Energy Services.

Ministry of Commerce, Trade and Industry (20@$tential for bio-ethanol production and co-genévat
of electricity in Zambia, final Concept Pap@repared by The Renewable Energy Committee.

Ministry of Energy and Water Development (200F)e Water Resources Action Programme (WRAP)
Summary, Towards Integrated Water Resources MaragamZambia

Ministry of Energy and Water Development (200®ailability of water resources for sugar cane
production expansion in Zambia in the context ahpeting hydropower and other users, final report
prepared by COWI and SWECO International AB.

Mondoka, A and Kampata, J (200Rjomoting water use efficiency in water allocationZambig 1
WARFSA/WATER Net Symposium: Sustainable Use of W&esources, Maputo, 1-2 November.

Mulombwa (1998\Woodfuel review and assessment in ZamBia-FAO Partnership Programme (1998-
2002).
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Mwasile, C and Nsongela, S (2006)pacts of the European Union Sugar Reforms orzémbian Sugar
Industry, WWF Zambia Partners for Wetlands.

MWH (2006)Side selection report for the Kafue Lower Hydrogledroject (draft report 2006)

Nakaponda, Bethel (200&ocio-Economic Impact of the EU’s Sugar ReformghenZambian Sugar
Sector, final report prepared in association with Newton Lungu andoéigged for the European
Commission.

Newton Lungu and Associates (2009Yyaining needs assessment for Magobbo and Manyonyo
smallholder sugar outgrowers under the EC sugaomafaccompanying measures, draft report

Nyambe, IA and Kampata, J (200B)ilestones in the National IWRM Planning ProcessZambia,
Report Geology Department, University of Zambia.

OECD DAC - Organisation for Economic Cooperatiord ddevelopment, Development Assistance
Committee (2006) Applying Strategic Environmental Assessment, Gowodctipe guidance for
development cooperatip@ECD: Paris.

Palerm, J and Burgess, R (20@jategic Environmental Assessment of the Implatientof the Multi-
annual Adaptation Strategy 2006-2015 of Jamam@pared by AGRECO consortium for the European
Commission.

Paula Junior, D. and Nogueira do Amaral Gurgel nill) Potentialities of the biodigestion of the vingsse
http://www.cori.unicamp.br/centenario2008/2007/ctetqs/A09%20-
%20POTENTIALITIES%200F%20THE%20BIODIGESTION%200FYHE%20VINASSE. pdf

Pope, A (2006 ountry Environmental Profile — Zambis#/hydah Consulting Limited, produced for the
European Commission.

Pope, A and Chitembo, A (200Report on deliberations of the Workshop for theaBlsshment of the
Zambia National Sugar Stratedyeld at the Gresta Golfview Hotel, Lusaka off March 2009.

Purchase, B.S. (1996) Disposal of liquid effluefitsn cane sugar factoriesProceedings of the XXII
Congress of the International Society of SugarcB@ehnologistsCartagena, Colombia, 11-15 September
1995, pp. 49-54.

Renewable Energy Committee (20@tential bio-ethanol production and co-generatafrelectricity in
Zambia, final concept papgprepared for the Ministry of Commerce, Trade hrdlistry.

Riché, B (2007)Climate Change and Development Project, pilot ph&enate Change Vulnerability
Assessment in ZambigJCN Forest Conservation Programme.

Schelle, P and Pittock, J (n&estoring the Kafue Flats, a partnership approazketnvironmental flows in
Zambia

Seebaluck, V; Lima Verde Leal, MR; Sobhanbabu, PBKd Johnson, F (200Bugarcane Bagasse
Cogeneration as a Renewable Energy Resource foth&wuAfrica 3¢ International Green Energy
Conference, June 17-21, Véasteras, Sweden.

Seebaluck, V; Mohee, R; Sobhanbabu, PRK; RosillteCd; Leal, MRLV; Johnson, FX (2008)
Bioenergy for Sustainable Development and Globahgetitiveness: the Case of Sugar Cane in Southern
Africa, Thematic Report 2: IndustrfC ARENSA/SEI special report series.

Seeruttun, S; Zuel, N and Rughoo, M (20@3®ol burning reduces particulate matter emission in
Mauritius, presented in the 2003 Agronomy Workshop, MSIRdRE Mauritius, 21-25 July 2003.

Shumba, E; Carlson, A; Kojwang, H; Sibanda, M areklvka, M (2009Bio-fuel Investments in Southern
Africa: a situation analysis in Botswana, Malawipkambique, Zambia and ZimbahWéWF and Sida.

Sinkala, T (nd)A brief on liquid biofuels industry in Zambia
Social Accountability International (2008)pcial Accountability 8000 Standard

Struyf, G and Chuba, N (200®Btudy to examine the feasibility of the expansibsugar outgrower
schemes in Zamhiarepared by Transtec for the European Commission.

Sugar Cane Industry of Jamaica (208#4yironmental Code of Practice
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Thomas, V and Kwong, A (2001) Ethanol as a leadapgmnent: phasing out leaded gasoline in Africa,
Energy Policy29: 1133-1143.

Thurlow, J; Zhu, T; Diao, X (2009he impact of climate variability and change onremmic growth and
poverty in Zambialnternational Food Policy Research Institute RFPiscussion Paper 00890.

United Nations Environment Programme (2005tandardized Toolkit for Identification and
Quantification of Dioxin and Furan ReleaseBdition 2.1, prepared by UNEP Chemicals, Geneva,
Switzerland.

Water Resources Authority - Jamaica (2008 impact of dunder fertilization of canefields sarface
and groundwater quality, St. Elizabeth, Jamaidganuary 2002.

Water Resources Authority - Jamaica (2008 impact of dunder fertilization of canefields sarface
and groundwater quality, St. Elizabeth, Jamai€abruary 2003.

Watson, HK; Garland, GG; Purchase, B; Dercas, Nffégr P; Johnson, FX (2008ioenergy for
Sustainable Development and Global Competitiventdss: Case of Sugar Cane in Southern Africa,
Thematic Report 1: Agriculture€ ARENSA/SEI special report series.

Woods, J; Diaz-Chavez, R; Mapako, M; Farioli, F;cBio E; Zuccari, F; Johnon, FXBioenergy for
Sustainable Development and Global Competitiventtes: Case of Sugar Cane in Southern Africa,
Thematic Report 4: Impact€ ARENSA/SEI special report series.

Worlds Bank (2008Managing Zambia’'s Water for sustainable growth gaderty reduction: A country
Water Resources Assistance Strategy for Zambia.

World Health Organisation (2002Jhe health effects of indoor air pollution exposimedeveloping
countries Geneva.

World Health Organisation (2006uel for Life, Household energy and heal@eneva.
World Health Organisation (200Wdoor air Pollution; National Burden of DiseasettEsates Geneva.
WWEF (nd)Sugar and the Environment, Encouraging Better Ma&nagnt Practices in Sugar Production

WWEF and ZESCO (2004pecision making system for improved water resouroesnagement for the
Kafue Flats

Yamba, F; Brown, G; Johnson, FX; Jolly, L; Wood§2008)Bioenergy for Sustainable Development and
Global Competitiveness: the Case of Sugar Caneouthgrn Africa, Thematic Report 3. Markets
CARENSA/SEI special report series.

Zambia Forestry Department, FAO (rid)egrated Land Use Assessment (ILUA) Zambia 2@0&2

Zambia Sugar PLC (200@xpansion Project at Nakambala Estate, Environmehtgpact Statement
prepared by Kaizen Consulting International.

Zambian Ministry of Works and Supply (200€rocedures Manual for Environmental and Social
Management in the Roads Sector in ZamBi@ad Development Agency, Zambia.
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Appendix 12 Curricula vitae of the consultants

TEAM LEADER

Name: Juan PALERM
Date of birth: 01 October 1971
Passport holder of:Spain

Education:
Institution (Date from - Date to) Degree(s) or Diploma(s) obtained:
Imperial College (10/1995-12/1998) PhD in Environmental Policy and Management
Imperial College (10/1994-09/1995) MSc in Environmental Technology

University of Guadalajara, Mexico (01-09/1994) | Diploma in Environmental Management
ITESO University, Mexico (08/1989-06/1993) Chemical Engineer

Language skills: Indicate competence on a scale of 1 to 5 (1 -Ikexde5 - basic)

Me

Language Speaking Writing
Spanish 1 1 1
English 1 1 1
Catalan 1 1 3

Portuguese 2 3
French 3 5

mbership of professional bodies:

Member section on SEA of International Associafi@nimpact Assessment (IAIA) (1996 to date)

Member of the OECD DAC SEA Task Team (2005 to date)

Member of the ReCoMaP (Regional Coastal Managerfeogramme, Indian Ocean) Regional Technical
Advisory Panel (2008 to date)

Visiting Research Associate, Centre for Tourism @uitural Change, Leeds Metropolitan University 8o
date)

Journal of Environmental Assessment Policy and Mangent—Editorial Committee (2006 to date)

Selected relevant professional experience
Date Location Position Description

Preparation and facilitation of stakeholders workstop for awareness raising of

03/2009] Zambia SEA expert -
SEA in sugar and roads sectors
02:05/0d  Jamaica Team Leader Strategic Envirgnmental Assessment (SEA)f the implementation of the Multi-
annual adaptation strategy 2006-2015
Capacity-building and TA to IUCN Central AmericarHoehalf of the Netherlands
09/2008| Costa Rica| SEA expert | Commission for Environmental Assessment— on ust&# for land use planning in
Central America.
Mainstreaming the Environment into EC Developmeotdperation project provides
assistance to EC on environmental integration weld@ment co-operation. It
included preparation of Handbook on Environmemggdration, training in Brussels
and EC Delegations and provision of HelpDesk sesidrainings delivered by Dr
Palerm in: Peru, Chile, Nicaragua, Dominican Rejpulilolombia, Ukraine, Bolivia
Fulltime: and Syria, and Brussels.
05-12/'08 Full-time Specific activities have included, amongst others:
05/'05- member of | - Preparation of Sector Guidance Notes for integnatioClimate Change in the EC|s
03707 the Helpdesk Mid-Term Review Process
EU and for Env - Evaluation of effectiveness of SEA process for thkauritius Multi-annual
Ad hoc | Worldwide Integration Adaptation Strategy to the Sugar Reform and preéjoaraof case study af
support: into EC contribution to the OECD DAC's SEA Task Team praces
05/2007 Development | - Review of process and follow up of SEAs
12/2007 Cooperation | - Development of SEA effectiveness assessment framkewo
01/2009, - Representation of DG Aidco in OECD DAC SEA Task fiea
- Preparation of EIA Good Practice note for DG Aidco
- Review and of various ToR for environmental intéigra projects
- Design of SEA approach applicable to EC developnmmbperation, including
model ToR and screening procedures
- Review of degree of environmental integration i@®Ps and NIPs
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N

- Design of framework for Country Environmental Plediand model ToR for the E{C

- Design of an analytical framework for the assessmeh the degree o
environmental integration into EC CSPs and NIPs

- TA in design and review of the SEA for the MaldivBegional Development Plar,
and assessment of the pilot experience

- Assistance in the preparation of ToR for SEAs aRfP€

- Quality review of various of Country EnvironmenRiiofiles

- Specific training to EC staff and partner Governtaeam SEA, preparation of CEPs
environmental integration into CSPs and the intional climate change regime

12/2007|

Technical Assistance and Training on Strategic Envonmental Assessmentor

D

= 3

to date Honduras SEA expert Municipal planning processes in municipalities ddfizho and Choluteca.
08-11/'07 SW Indian SEA expert Sustain_able d_evelopment of coastal tourism_in theoBth West Indian chan:
Ocean Strategic Environmental Assessment at National anRegional Levelsproject
05-06/'07 General SEA expert | Revision oftraining course on Strategic Environmental Assessmentfor GTZ
0205708 Venezuela | Team Leader Revi(_ew of the_EnvironmentaI, Health & Safety and Scial Management System
for Vinccler Oil & Gas
09/'04- Mexico Advisor EIA for the “La Yesca” Hydroelectric Dam Project. Advisor to management
12/'05 throughout the EIA process, developed overall netlagy.
z0z] wenco | senior OO e e e e i
01/2005| (Guadalajara) Researcher stu dentg policy p 9 e '
01/'04- . Review o_f the En\_/ironmental Planning Process f(_)r Aproval o_f the Arcediapo_
04/'04 Mexico Env expert | Dam Project. Rewfew of the plannln_g process to find alternanaa_rces of drinking
water for Guadalajara urban area, including théeerewf the Arcediano dam EIA.
01/'03- _ SEA and Planning in Mexico.PotentiaI to develop an SEA system in Mexico. The
08/'04 Mexico Team Leader| project was based mamly on the _ana_IyS|s of thermattional best-practice as well as
case study on hydrological planning in the Lermayiztia watershed.
11/02- EU Env expert Evaluation of Approaches to Integrating Sustainabity into Community Policies
02/'04 (EC Secretariat General)
08/01- Kazakhstan TL for policy | Support to the Oil and Gas Production and Transporation Sectors of the
01/04 advice Republic of Kazakhstan
1-10/03 Mexico Team Leader| Environmental Assessment of the Rio Blanco Waterske
04/03- Andean Kev Expert Project for Enhancement of Tourism Sector in the Adean Community. Focus on
05/'03 Countries Yy EXp environmental sustainability indicators.
12/%(')2 EU-wide Team Leader| Land Use: Exploring the Scope for Action at the EUevel.
06/'99- Spain Head Int'l Env| Project management for international environmem@hsultancy projects, mainl
11702 | (Barcelona) | Consultancy | under contracts for donor agencies and the Eurofeammission.
01/00- [EU, accessio Kev Expert Study on Current Regulatory Status in the EU MemberStates and the Applicant
05/01 countries Y EXp Countries Concerning EIA for Decommissioning of Nutear Installations.
EU and forme SEA and_ the I_ntegration (_)f the E_nvironrr_lent in Stra\;-gic Decision Making D_G
01/00- accession Key Expert ENV project aimed at reviewing integration mechaerisand SEA procedures in all
05/01 . Member States (+ some non-EU countries) to defiBarapean strategy for the
countries . . . . - ; .
integration of the environment in decision-makimgpmlicies, plans and programmeg.
01- Guidelines for the Evaluation of Environmental Claims according to
12/00 EU Team Leader International Standard 1SO 14021:1999 K
09/95- Research project developed a theoretical analyfi@alework for public participation
12/'98 Hungary, Spaf  Researcher in EIA, focﬂsiég on Centrpal and Eastern EuropittlgﬂoEU. P P P
10/'94- UK (London) Research Research in EIA, SEA and public participation invieonmental decision making
12/'98 Associate | with a strong emphasis on Central and Eastern Europ
03/97- | Switzerland Assistance to _the Secreta_triat dur?ng the n_egotiaj[it_pr the Aarhus Conventio_n_c
06/'97 (Geneva) Intern access to environmental information, public pgptition in environmental decisig
making and access to justice in environmental matte
06- Czech Rep, Researcher | EIA in Central and Eastern Europe, analysis of theCzech and R i
08/95 Romania pe, ysis O zech and Romanian cases.
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AGRONOMIST / SUGAR SECTOR EXPERT

Name: Tonnis Jan SIEREVOGEL
Date of birth: 18 December 1942
Nationality: Dutch

Education:

Institution Degree(s) or Diploma(s) obtained:

Agricultural University, Wageningen, The Netherland

1969 — 1969

Drainage of agricultural lands

Post-graduate — Advanced studies in Irrigation and

Institute for Tropical and Subtropical Agriculture,
Deventer, The Netherlands 1964 -1965

MSc Soil Science and Tropical Crops

Institute for Tropical et Subtropical agricultuiggventer,

The Netherlands 1961 -1964

BSc Agronomy and Tropical Agriculture

Language skills: Indicate competence on a scale of 1 to 5 (1 elésat; 5 - basic)

Language Reading Speaking Writing
Dutch 1 1 1
English 1 1 1
French 1 1 1
Selected relevant professional experience
Date Location Position Description
2008- Tanzania | Outgrower | CFC/ISO East African Sugarcane Improvement Project- Responsible fo
2013 consultant | providing annual short-term inputs to support reseaand developmer
activities within the East African Community (EAGugar Industry.
2007 -| Madagascar| TL/ Agro- EU Framework contract — Study of the Rehabilitation of the Agriculturgl
2008 Economist | Infrastructure and possibility of Extension of Puotlon area of the existingy
Sugar Complexes of Ambilobe and Brickaville Madagascar.
2007 Tanzania | TL/Agro- EU Framework contract - Restructuring the Sugarcane Research an
Economist | Training Institutes in Tanzania. Responsible for leading a team [pf
multidisciplinary consultants analysing and refargithe research and training
services in the sugar industry.
2006 -| Zimbabwe | TL/ Agro- | EU Framework contract - Preparation of adaptation Strategy for the
2007 Economist | Sugar Industry of Zimbabwe. Responsible for leading a team of consultahts
to assess the impact that the ending of EU prefeserad on the sugdr
industry and to identify new market opportunities the sector.
2006 Cote TL / Agro- EU Framework contract - Preparation of am\daptation Strategy for the
d’lvoire Economist / | Sugar Industry of Cote d'lvoire to assess the impact that the end of U
Agronomist | preferences had on the sugar sector and to idevdifymarket opportunities.
2006 Malawi TL / Agro- EU Framework contract - Preparation of a\daptation Strategy for the
Economist | Sugar Industry of Malawi following changes to the EU preference systgm.
The main aim of the project was to identify the @uofs on the sugar sector ajd
to identify new market opportunities.
2002 - Ghana Senior Responsible for the formulation, development, desigd implementation of &
2005 Project 3,000ha irrigation project designed to improve fosdcurity and self
Consultant | sufficiency for communities on the left bank of th®lta River. Specific
activities included designing, managing and impleting a Strategic
Environmental Impact Assessment
2003 Burundi Sugarcane | Rehabilitation and expansion of Societé Sucriere divoso (SOSUMO).
Agronomist | Member of a team of consultants responsible foretta#ting an evaluation g
SOSUMO and for preparing proposals for extensiorthef sugar complex
including both industrial processing facilities amagricultural production
Activities undertaken included aanalysis of labour requirements and
characteristics a review of agricultural sugar production and indugrial
processing; an assessment of the environmental imga of the
development;and the production of a series of recommendationsdpacity,
human resource and processing improvements.
1997 - Ghana Project Responsible for the provision of institutional sigéhening, capacity buildin
2002 Manager support and technical assistance to the Kpongalting ProjectMain Duties
included managing a 3,000ha irrigation scheme ppsrt small scale farmerg,
providing food security policy and operations supgo the Government o
Ghana, and thdesign, development and implementation of Environmeal
Impact Assessment®n the project.
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1997 Chad Agronomist | Agronomist specialistin a multidisciplinary team of consultants respotesi
for investigating options for thBrivatisation of the Chad Sugar Industry:
Evaluation of the potential of existing sugar est&s. Prepared a series f
recommendations for privatisation, including a eswiof labour requirements
and characteristicgrocessing reformsand modernisation, an assessmen] of
environmental impacts and costs for private investo

1997 Cameroon Agronomist Member of a team of consultantevaluating the SOSUCAM sugar estate|to
support the privatisation process.
1996 Uganda Team Researched and produced t@-term evaluation of the second phase o
Leader / the Uganda Smallholder Tea Industry Rehabilitationprogramme.
Agronomist
1995 - Uganda Team Responsible for managing Phase 1 and 2 of an Agrial DevelopmentlL
1996 Leader / Options project for smallholder farmers in the $oBugosa Region. Dutie
Agronomist | included managing a multinational and multidiseiphy team of 8 consultantg;
overseeing an evaluation of smallholder economierdification options; theg
formulation of an implementation programme; and gheduction of a final
report.
1993 - Sierra Team Responsible for leading and managing the Farmersodation Suppor
1995 Leone Leader and | Programme (FASP), aimtegrated rural development projeot supportlocal
Project farmer’s associations.
Manager
1990 —-| Uganda Team Responsible for leading a team of consultants oeatuation and capacity
1993 Leader and | building project to improve human resources anff sipacity at thekakira
Training Sugar Works. Duties includedanalysing internal labour processes ang
Specialist characteristics; developing staff training courses and supportingenias;
undertaking trainer training; and theevelopment of new labour
management and staff processes.
1989 —| Burundi Project Responsible for providing institutional developmeantd capacity building
1991 Manager support for the local management team implementingintegrated rural
and development programme.
Agronomist
1989 Congo Training Human resource development of the agriculturalieecdf the SOSUCO

specialist Sugar Complex.Responsible for implementing an in-dep#view into the
existing labour characteristics within the organiséion. Specific duties
included the identification, development and mamegy@ of training ang
capacity building resources, including guidelineg amanuals, to enable mofe
effective and productive use of human resourcekinvihe sugar productioﬂl

process.
1987 Benin Support Agronomic support for a Technical Assistance progrenme for the Societe
Agronomist | Sucrier de Save
1985 - Céte Senior Provided agricultural technical assistance for testdéanagers and Head Offige
1987 d’lvoire Agricultural | staff in SODESUCRE, Ferke Il Complex
Adviser
1985 Sudan Agronomist | Responsible for undertaking a fullechnical Evaluation of the Sudanese]
Sugar Industry. Activities undertaken included anvironmental impact
assessment an evaluation ofagricultural capacity constraints, labour
resources and capabilitiesand an analysis of financial implications.
1978 —| Various Various Employed on various short-term and long term ptsjes Team Leadef,
1988 countries | Team Project Manager and Senior Agronomist, including:
Leader and e Managementof the Nosy-Be Sugar Complexn Madagascar
Agronomist »  Crop diversification feasibility study for the north-western part
positions of Madagascar’s mainland

e Evaluation of study report concerning the counties sugal
industry in Bangladesh

e Agricultural and Training Adviser responsible for UK-base
technical Sugarcane support and project management. Nj
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SOCIO-ECONOMIST
Name: Munguzwe HICHAAMBWA
Date of birth: 13 February 1963
Nationality: Zambian

Education:
Institution Degree(s) or Diploma(s) obtained:
University of Zambia, 1993 - 1995 Master of Agricultural Sciences
University of Zambia, 1983 - 1988 Bachelor of Agricultural Sciences

Language skills: Indicate competence on a scale of 1 to 5 (1 - excellent; 5 - basic)

Language Reading Speaking Writing
English 1 1 1
Tonga 1 1 1
Nyanja 3 3 3
Bemba 3 3 3
Lozi 3 3 3

Membership of professional bodies: Farming Systems Association of Zambia (FASAZ)

Selected relevant professional experience

Date | Locatio Position Description

n
2005- | Zambia Research | Responsible for undertaking socio-economic studiesreviews of horticulturg
date Fellow value chains. Activities undertaken include:

« Designing, implementing, collating and analysing péicipatory rural
and stakeholder socio-economic surveys;

« Staff capacity building in research and data colleton techniques;

¢ Supervision of data entry and analysis;

« Production of rapid appraisal report of domestic market channels;

¢ Monitoring and Analysis of the Living conditions mitoring survey of the
central statistical office expenditure and othéatesl data; and

« Designing, testing and development of fresh prodpdee and marke
information systems in Zambia’s urban areas

2007 | Zambia | Consultant | Responsible fanonitoring socio-economic datarelating to food security

issues. Specific activities included monitoring dogecurity issues in the Fifth

National Development Plan (FNDP) and in Districand. Produced a series |pf

recommendations to improve the monitoring framewankder the FNDP.

2006 | Zambia | Consultant | Community Markets and Conservation (CQ@ND) Project. Responsible for th

design of socio-economic reseatobls and guidelines to support data collean

11

and analysis for d.ivelihood Baseline Survey Specific duties included th
development of qualitative survey tools and systemadertaking dat
collection, data analysis and processing, and mtaatuof a final report.

2006 | Zambia | Consultant | Responsible for providing specialisti@@conomic, and statistical analyticfl
support for a series tmpact Assessmentsor food security projects.

2006 | Zambia | Consultant | Responsible for the design, developragwt implementation oMonitoring
and Evaluation systemdor agricultural programmes under the FNDP.
2006 | Zambia | Consultant | Socio-Economist responsible for monitoring, analysing and validgtithe
poverty reduction impact of therigation and Smallholder Markets (PRISM)
project. Working with a team of consultants, resgioie for undertaking a rang
of socio-economic surveystakeholder workshops and consultationsfield
trips and data collection

2005 | Zambia | Consultant | Responsible for the preparation and ymieh of a training manual angl
guidelines for MS Zambia Partner organisations.

2005 | Zambia | Consultant | Responsible farganising and managing a stakeholder workshogor the
Disaster Management and Mitigation Unit (DMMU). @ttduties included th
development of workshop materials, including a tiafsaster Management
Operation Manual and the Drought Code.
2005 | Zambia | Consultant | Member of a team of multi-national cdiasus, responsible for undertaking gn
appraisal of the Programme for Luapula Agricultural and Rural
Development (PLARD) programme. Activities undertaken include
implementing a series afural appraisals, stakeholder consultations and
workshops, field trips, monitoring and evaluation of on-goimpgojects, and
donor reporting.
2005 | Zambia | Consultant | Responsible for carrying out a termialuation of the Smallholder Markelfs
creation project.

D
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2005 | Zambia | Consultant | Responsible for carrying out a feasibility/viahjl&ppraisal of commercial Farfp
blocks in Zambia. Activities included producing ase study of the Nansanga
Farm Block; undertakingtakeholder consultations and the production of
series of programme options and recommendations.

2005 | Zambia | Consultant | Prepared a quantitative data analysis proceduret@oidckit to support a Foo
and Crop Assessment Survey.

2005 | Zambia | Consultant | Prepared a quantitative data analysis procedursupport development anf
promotion of conservation techniques in local famgni

2005 | Zambia | Consultant | Responsible for carrying out dmpact Assessmentf food security project
funded by Harvest Help. Projects assessed inclutiedaoma Rural livelihoo
project, the Ipongo Development Project, the Nahaglga Rural Livelihood
Project, and the Chikwanda Mukungule Initiative fBoverty Reduction
programme.

2004 | Zambia National | HIV/AIDS Rural Livelihoods and Gender Inequality - The Impact of
Consultant | HIV/AIDS on Rural Livelihoods in Northern province: Responsible fol
undertaking an analysis of non-heal8ocio-economic impacts of the
HIV/AIDS pandemic on rural communities at both community hadsehold
level using the sustainable livelihoods approachl dy employing both
qualitative and quantitative techniques.

2004 | Zambia Consultant| Forest Resources Management Programme Socio-EconamiSurvey —
Responsible fortraining project staff in SEAGA. Activities undertakef
included training in qualitative and quantitativeney techniques; data analys
data entry and cleaning; and report writing. Ale ttraining was organise
througha series of practical workshopgor participants.

=

2004 | Zambia Consultant| Responsible for carrying oi8ocio-Economic and Gender Analysis Training
for theForest Resources Management Project

2003 | Zambia Consultant| Responsible for carrying out an analysis of therifinkages ofHIV/AIDS,
Gender/Rural Youths, Information Management and Envronment - a
qualitative and quantitative assessment of the datspaf HIV/AIDS on
household and community livelihood assets.

2003 | Zambia Consultant| Responsible for developing coping mechanisms andertiaking Impact
Assessment®f food security projects.

2003 | Zambia Associate | Strategic Environmental Impact Assessment of the Klae River Basin —Led
Consultant | a team of researchers that conducted a socio-ecorsumvey of selected aregs
of the basin.

2003 | zambia [ Consultant | Responsible for carrying out a qualitative/partétgry assessment of wetlafjd
utilisation in Zambia looking at: (i) Basic damhblisation including historica
use, current agricultural requirements, potentiahflicts over access, anf
changes in resource utilisation; (ii) Socio-ecormimipacts of dambo resourge
utilisation; and (iii) Environmental impacts of dambo utilisation coverin
variations in natural characteristics of dambos d¢ivee, local knowledge on ug
of dambos, and community regulations on use oflrabos

11

2003 | Zambia | Consultant | Responsible for organising and managistakeholder and beneficiary
workshops on Organic Farming and Marketing, and the PosterldiVSummit
on Sustainable Development.

2003 | Zambia | Consultant | Responsible for carrying outid-term evaluations of the People’s Participatio|
Service Rural Livelihood Improvement programme aMdung Women
Christian Association Rural Livelihood Improvem@nbgramme.

=

2002 | Zambia | Consultant | Part of team responsible for carrying ddid-term Evaluations of the World
Vision Integrated Agro-Forestry project and the GAJ Natural Resourcep
Management Programme

2001 | Zambia | Consultant | Responsible for undertaking a Livelihood Assessma@it Strategy Planning fq
Chikwanda —Mukungule Development Programme

=

2001 | Zambia Associate | Member of a team of Consultants that carried out Eamluation and
Consultant | Assessment for Sector Performance Analysis of the ghicultural Sector
Investment Programme (ASIP)

[oN

1999 | Zambia | Consultant | Responsible for carrying out &ampact Assessment of the 1998/99 Relief Fod
Programme in Zambia

14

1997 | Zambia | Consultant | Responsible for carrying out a follow up study tee t1995/96 Study of th
Effects of and Responses to the 1992 drought inbZam

1997 | Zambia | Consultant | Participatory socio-economic constraint analysisof irrigation and liming
demonstrations in two districts of Zambia
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Appendix 13 Terms of Reference

Request for Services Lot 6 — 2009/209-305/2

Specific Terms of Reference

Strategic Environmental Assessment (SEA) of the Sag Sector in Zambia

1. Background

The Government of the Republic of Zambia (GRZ) #tmedEuropean Commission (EC) require a
Strategic Environmental Assessment (SEA) to beexhout for the support of Zambian National
Sugar Strategy (ZNSS) and for the implementatiothefEC 'Accompanying measures for Sugar
Protocol Countries' (AMSP)

Although Zambia is in the process of developing 8&A regulatory framework and
methodologies, the Environmental Protection andluBoh Control Act of 1990 and the
subsequent 1997 regulatory legislation incorporatetarge body of guidelines, standards,
processes and regulations, including at the Enmenmtal Impact Assessment (EIA) level.

The main policy, planning and programming documantsational level relevant to appraise the
development of the sugar sector and its relatignhthe environment include:
» the Fifth National Development Plan (FNDP) (Deceni2@06),
» the National Policy on Environment (May 2005),
» the Formulation of the National Adaptation Prograenof Action on Climate Change
(September 2007)
» the Country Environmental Profile (CEP, 2006),
» the National Energy Policy (2008),
» the 2008 ‘'Environment and Natural Resources Managenand Mainstreaming
Programme' developed by the GRZ,
* the Zambian National Sugar Strategy (2006).
» the EC funded '‘Accompanying measures for SugamoBebtCountries’ - Annual Action
Programme 2007 for Zambia (€ 6,000,000),
» the Accompanying Measures for Sugar Protocol G@as allocation 2006 (€ 562,000).

The Zambian National Sugar Strategy, developed®@62nd revised in March 2008, has defined
key objectives for the sector:

(1) to increase the contribution of the sugar secct@ambia’s socio-economic development;

(2) to increase the level of value-added in coutdrgugar and its by-products;

(3) to improve the export infrastructure that supgpdhe sugar, and other export orientated
sectors.

To support the Zambian National Sugar Strategy,awerall objectiveof the Annual Action
Programme 2007 for Accompanying measures for SBgatocol Countries is to increase the
sustainability of the sugar sector and its contrdsuto Zambia's socio-economic development.
The specific objectiveof the programme is to support the expansion gasyroduction and
sugar products export volumes achieving a sigmtigacrease in permanent employment in the
sugar sector. Three main results are expectedtfierANSS:

(1) Establishment and expansion of outgrower scBamesugar-production areas are facilitated,;
(2) Competitiveness of Zambia’s sugar productsigroved by reduced transport costs;
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(3) Policies and regulatory environment relatedugar sector strategy are implemented.

An SEA is specifically planned to evaluate possii#gative environmental impacts of the ZNSS
and foresee control measures to mitigate them.

The implementation of the ZNSS has the potentiahffect the environment, in a negative or
positive manner. As well, it also has the potentiialaddress the environmental sustainability
challenges that the sector faces. This SEA wilptescern these relationships and identify ways
to minimise the negative effects and optimise thsitjve ones.

The SEA conclusions and recommendations will alsdutly applicable at the sector level and
for the future 2011-2013 Accompanying measuresStayar Protocol Countries.

The Ministry of Commerce, Trade and Industry (MCTI), on behalf of the GRZ, will lead
the SEA process, together with the technical suppbrof the Ministry of Tourism,
Environment and Natural Resources, especially the ivironmental Council of Zambia. The
Sugar Accompanying Measures Steering Committegsee composition in the Steering
Committee Terms of Reference in Appendig) facilitate and coordinate the SEA process.
The EC will be the Contracting Authority.

This SEA will be complementary to two other SEAadad by the EC in 2009 in the road sector
and the agriculture sector.

2. Objectives

The objective of this SEA is to describe, identifyd assess the likely significant effects that the
ZNSS may have on the environment. It will also assbe degree to which the ZNSS addresses
the major environmental sustainability challenges the sector. The SEA will provide
recommendations at a strategic level on how patenégative effects can be minimised and how
positive effects can be optimised. Findings andmauendations will be taken into consideration
for the implementation and the review of the Stygtand the Accompanying Measures.

The SEA will provide decision-makers in Zambia, @ and other Cooperating Partners (CPs)
with relevant information to assess the environmlechallenges and considerations with regards
to the National Sugar Strategy, the implementabbAMSP 2007-2010 as well as the design of
AMSP 2011-2013. It is anticipated that the findinglsthe SEA will also influence policy
development in the sugar sector.

This information should help to ensure that envinental concerns are appropriately integrated
in all sector decision-making, implementation anshitoring processes.

3. Results

The SEA is composed of two parts: a scoping studyaan SEA study.

The scoping study will define the issues that Wélthe focus of the SEA study, considering the
specific context in which the sector programme &ng developed and is likely to be
implemented. The activities and calendar for thé SEidy will thereafter be determined on the

basis of the conclusions of the scoping study.

Given the cross-sectoral nature of the Sugar Imgusbd its complex interaction with the
environment, considerable care will be needed wuenthat the outputs of the scoping study
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match expectations and environmental neeésporal issues also need consideration to enthate future
developments (positive or negative) are foreseepravided for wherever possible.

The interval between the scoping study and the Siady should be divo weeks

The SEA scoping studyill deliver the following results:

a description of the ZNSS and AMSP 2007-2010 anydrelevant adjustments;

a brief description of the institutional and legisle framework of the Sugar Sector,
including its interactions with Agriculture, Commoer Trade and Industry, Energy and Water
Development, and Communications and Transport;

a brief presentation of the relevant environmeptdicy and objectives in the country (taking
into account the information provided in the CEHR arore recent reporting);

an identification of the key stakeholders and tkemcerns (with regards to the environmental
sustainability of the sector and the potential iggilons of ZNSS implementation);

an identification of the key current environmentancerns of the sugar sector (field
operations and cane mills);

a preliminary identification of the key environmahtmpacts that ZNSS and AMSP 2007-
2010 implementation may have on the environment;

based on the key concerns identified, a descriftfdhe scope of the environmental baseline
to be prepared and the main sources from whichalseline will be compiled;
an identification of the impact identification ardaluation methodologies to be used in the
SEA study;

a description of the stakeholder engagement mesmanproposed for the SEA study;
an indication of the time frames, and resourcesl@e¢o carry out the SEA study.

The SEA studwwill deliver the following results:

an environmental assessment of the ZNSS and AM$F-2010, taking into account the
potential environmental impacts of its implememtatithe degree to which it addresses the
key environmental concerns of the sector, andatssistency with Zambian environmental
policies and objectives;

strategic recommendations for the implementatiahrarmiew of the ZNSS and the associated
AMSP 2007-2010, as well as for the AMSP 2011-20b8mblation and for sector
programme enhancement. Recommendations to the G@REnhancement of the ZNSS’s
environmental performance, and to the EC for tharenmentally-integrated formulation of
its support strategy will be differentiated. Theammendations will include performance
indicators, as well as possible accompanying meastor deal with identified weaknesses,
notably in the area of capacity development.

4. Issues to be studied

4.1 Scoping study

4.1.1 Overview of the sector programme and its ingtitional and legislative framework

The consultants must provide a general descrigtidhe ZNSS and the AMSS.

A description must be made of the sector prograranmestitutional and legislative framework,

including the institutions responsible for the iemplentation of the sector programme, for the
management of its environmental impacts and foStBA process.
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A general description must be made of the relegamironmental and sectoral policy, legislation
and institutions. As the sugar sector, in the odntd this SEA, covers field operations, sugar
cane processing, energy production and ethanolptmoh, the review of institutional and legal
framework should address these sub-sectors.

The specific policy-making and planning decisiond arocesses that should/could be influenced
by the SEA must be identified.

An overview must also be given of the wider policgmework related to the sector programme
in order to identify other planning or policy docents which will need to be explored in the
SEA study. The National Energy Policy is of parieurelevance and any regulatory

documentation that may be developed to suppoimigementation. It is recommended that the
consultant also examines recent sugar sector ElAamiliarise themselves with current field

issues.

A 'Study to examine the availability of water resasrcfor the expansion of sugar cane
production in Zambia in the context of competingsukor hydropower and other usehsls been
completed by COWI in April 2009. Relevant conclusicand recommendations of this study
should be considered.

4.1.2 Description of key stakeholders and their caerns

The involvement of stakeholders in the SEA prodssa key success factor. The consultants
should identify key stakeholders (key groups arstitutions, environmental agencies, NGOs,
representatives of the public, private sector)luitiong those groups potentially affected by the
likely environmental impacts of implementing the S8l Particular emphasis should be given to
all the actors along the sugar value chain.

The consultants must review the records of anyonatipublic consultation processes that may
have taken place as part of the sector programeyapation process. Based on this review and
on a stakeholder analysis, they should proposenaegéalanced list of stakeholders to be
engaged. They should identify key stakeholders’ceoms and values with respect to the sector
programme under consideration.

The stakeholder engagement strategy to be emplogedo be agreed with the GRZ and the EC
before being implemented in order to avoid unneargssonflicts or raise expectations. The
strategy should provide stakeholders an opportunitinfluence decisions. If the public is not
used to being engaged, particularly at the strategel, and if there are no precedents, it would
be important to include an education componentha stakeholder engagement process. This
could actively promoting participation; emphasisiat the start of participatory processes (e.g.
workshops) the importance and value of public pgudition; and actively seeking involvement of
key stakeholders that were absent in previousqgiaatiory fora.

The consultants will have to ensure wide partiégratbut at the same time have to consider the
possibility of participation ‘fatigue’. The willimgess of key stakeholders to participate in
workshops and interviews in repeated occasionsldhmel taken into account, and preference
should be given to less, but more focused andegficlly planned workshops in key stages of
the process.

Currently, sugar is produced in three main areas should be the focus for the stakeholder

analysis: Mazabuka, Kafue and Kasama in NortheraviRte. In the context of future
development other potential areas of sugar proolucéixpansion, such as the government's
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identified northern farming blocks in the Kalunghiisnd Chambeshi catchments, and possibly
the Kariba shoreline should also be considered. $tekeholders should be identified, especially
targeting directly affected and vulnerable groupsaell as key stakeholders that may not have
been adequately represented in the sector prograpneparation. Records must be kept of all
consultations and comments received.

The outcome of these consultations will have imgoarimplications for the direction and focus
of the SEA study. Consequently, a structured arsalgk available material will be needed to
determine the key conclusions and areas of concern.

4.1.3 Description of key environmental aspects toebaddressed in the SEA

On the basis of the policy, institutional and Iégfise framework analysis, as well as stakeholder
consultations, the consultants must identify thg é&evironmental issues in the sugar sector, as
well key potential environmental impacts of ZNSSlementation (i.e. key ZNSS-environment
interactions). These aspects should be addressidails the SEA study.

Specific aspects to be explored include: water mament (water availability and water use
efficiency), water pollution from use of agrochealicproducts, soil conservation/erosion,

alternative land uses, waste water discharges,spin@oic pollution (stack emissions and cane
burning), management of vinasse from ethanol priaiicbiodiversity, clean energy production

technologies (bagasse-coal based electricity cerg#ion, ethanol production, fuel gel

production), expected effects of climate change.

Depending on expected impacts on society and thygesof other studies, there is also a need to
determine to which extent social impacts shouldaggessed; issues of HIV/AIDS associated to
workers’ migratory dynamics and resettlement isskesild be considered. In this case, impacts
on humans should be disaggregated according tagexor other relevant social criteria.

4.1.4 Description of the scope of the environmentdlaseline to be prepared in the SEA
study

The consultants must provide indications on thesaaf the environmental baseline needed for
the SEA study, taking into account that the enwvimental baseline must provide a general
description of the state of the environment but @rendetailed description of the key issues
identified in the previous step. The consultantd give particular attention to the existing
sugarcane cultivation areas as well as to the reengial areas. The scope of the baseline study
should be elaborated in detail to: 1) enable affedbudgeting and 2) to demonstrate it is cost-
effective.

The information and data needed to complete thé&r@mmental baseline (including associated
pressures and trends) must be identified, givingndication of the likely sources where this
information/data may be obtained. As well, inforioatdata which is likely to be difficult to
obtain, either because it may never have been gukor access may be difficult, should be
pointed out.
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4.1.5 Recommendations on specific impact identifitan and evaluation methodologies to
be used in the SEA study, as well as for stakeholdengagement

The consultants should provide an indication of thepact identification and evaluation
methodologies that will be used in the SEA studpecal attention should be given to
identifying those environmental interactions thall werit quantitative analyses and those for
which qualitative analyses should be carried out.

Any particular mechanisms for stakeholder engagénvenich are a deviation from the initially
agreed stakeholder engagement strategy shouldsoetusd.

4.1.6 Review of the time frames and resources neeld® carry out the SEA study

The Team Leader, in coordination with the reshefteam, may review/adapt the initial time and
expertise to complete the SEA study, and develsghadule of resources needed, including:

» person-days of technical input for each of the espe

» operational support costs, including participatprgcesses and special technical inputs
(workshops, group participation training);

* any special mapping or data collection costs; and

» the Consultant’s team operating costs (out-of-ttnansport, accommodation, etc.).

The financial impact of the proposed review shallionited to a transfer within the fees, or
between the fees and reimbursable, involving aatian of less then 15% of the original amount
of the contract. In that case, the changes wildreed upon in writing (administrative order) and
do not require an addendum to the contract.

The draft Scoping Study report will be presented tothe GRZ, the EC and relevant
stakeholder in a workshop at the end of the scopingnission.

4.2 SEA study

The scope of the SEA study will be agreed with@#Z and the EC on the basis of the results of
the scoping study. The SEA study will include:
i) An environmental baseline study;
i) An identification of environmental opportunitiesdaconstraints;
iii) An identification and assessment of potential emrinental impacts;
iv) An analysis of performance indicators;
V) An assessment of institutional structures and é¢apscand of the policy and regulatory
framework, to address environmental challenges;
Vi) Conclusions and recommendations (for the ZNSS and MSRA
implementation/reformulation/improvement).

4.2.1 Environmental baseline study

A description and appraisal must be made of theeotistate of the environment in relation to the
sugar sector, focusing on those key environmerdaiponents identified by the scoping study
(but giving also a general account of other non-fagtors). The pressures acting on the key
environmental aspects must be identified as welhadrends, and a projection must be made of
the state of the environment for the key issueghenshort-, medium- and long-term in the
assumption of no implementatiaf the ZNSS (i.e. the 'zero’ alternative). Extdrfectors must

be taken into account, including the influence thfeo sectoral policies and the potential effects
of climate change.
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If the “no implementation” scenario is unrealidti@ most probable “business as usual” scenario
should be selected. The geographical (or mapping$ to be addressed should be described, if
relevant.

4.2.2 ldentification and evaluation of environmenthopportunities and constraints

The effects of the current state of the environmérgpecially with regards to the key
environmental issues identified) on the effectivemeefficiency and sustainability of the sugar
sector and the proposed ZNSS must be described.

An analysis must be made of the degree to whiclZM®S addresses these issues, i.e. foreseeing
and addressing negative environmental aspectsaffeatt the sector and making optimal use of
opportunities offered by the environment to enhasesor performance.

A matrix approach is suggested to illustrate thdifigs, indicating the environmental factors and
resources; the positive and negative impacts amggeds of significance; and the programme
assessment variables.

4.2.3 ldentification and evaluation of impacts

The potential environmental impacts and risks fiamplementing the ZNSS must be identified

and described, taking into account the views antcems of stakeholders. Their significance
should be determined according to their charatiesige.g. duration, probability, magnitude,

mitigability, reversibility) and the sensitivity dhe environment. Attention must be given to the
effects that ZNSS implementation may have on exeadirg existing negative trends, as well as
other potential impacts. Those significant impasit®uld be assessed in details taking into
account:

- the views and concerns of stakeholders,

- the consistency with international environmentahattments (including MEAS),

- the socio-economic consequences (especially orexalte groups and ethnic minorities),
- compliance with environmental regulations and shadsl,

- consistency with environmental objectives and pedicand

- their implications for sustainable development oties.

It is suggested that a matrix is used to illustthte findings, showing which ZNSS components
have an effect on which environmental aspects tlmdignificance of such impacts.

4.2.4 Analysis of performance indicators

The performance indicators proposed by the AMSP7ZIL0 should be assessed and revised
from an environmental perspective, i.e. their usefss to identify the environmental effects
(positive and negative) of sector programme implaiaagon. Also existing (environmental or
not) indicators should be analysed to ensure ti@¢ tlo not promote negative environmental
impacts. Proposals should be made for the develogm@rovement of the ZNSS performance
indicators and monitoring system.

The set of indicators will be based on the basedind be Specific, Measurable, Affordable,
Realistic and Timely. It may include:
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* ‘“pressure” indicators

» ‘“state” indicators, for sectors with a direct andjan link with key environmental resources
(e.g. river natural resources, soil for agriculfdceest resources for forestty)

» indicators of other specific issues, such as kesfititional weaknesses identified by the
SEA®.

Consultants should give an indication of how recanded indicators may be applied, including:

- information/data needed to apply the indicattis, sources where it may be obtained, and an
indication of possible costs;

- other resources needed to apply the indicatgr ¢pecific equipment or technical capacities).

4.2.5 Assessment of the capacities to address eovimental challenges

The consultants will assess the adequacy of itistital structures and capacities, of the
regulatory framework, financial and human resoutoesddress the key environmental concerns
associated to ZNSS implementation and the sugéorsec

4.2.6 Stakeholders' engagement

The Consultant will ensure that the sector stalddrsl are fully engaged throughout the SEA
study, as planned during the scoping process atfteiiscoping report. Stakeholder engagement
should include a mix of different mechanisms, sashquestionnaires, focused semi-structured
interviews and workshops with key stakeholdersi{lt_Lusaka and selected regions, as agreed).

4.2.7 Risks, assumptions and other limitations tcdhe SEA

The Consultant will identify the risks and otheniliations, and assumptions that have influenced
the orientation and/or effectiveness of the SEAlgtu

4.2.8 Conclusions and recommendations

This chapter will summarise the key environmentdues for the sector, including policy,
institutional and regulatory constraints, challeshgeand main recommendations.
Recommendations should be prioritised. Recommemuashould be made both to the GRZ and
to the EC in separate sections.

Recommendations to the GRZ should be made on hoeptimise positive impacts and the
opportunities to enhance the environment, as welloa how to mitigate environmental
constraints, negative effects and risks. Thesemmawendations will be oriented on improving the
environmental performance of the ZNSS. They shauldgest the selection of an alternative
approach (if considered necessary) within the ZN&#ential changes to the National Sugar
Strategy, and other initiatives at institutionad)ipy and regulatory level that may be necessary to
improve environmental performance of the ZNSS.

Recommendations addressed to the EC should beteiti¢n have an influence in the AMSP
design and associated aid delivery instruments. (&rqancing agreements, performance
assessment framework). Recommendations may indpeeific indicators to be incorporated,
use of general or specific conditions to promot®dy@nvironmental performance, specific

% For example: pesticide use in a given area; hestairforest cleared.
% For example: % of groundwater samples meetingityusthndards.
% For example: number of annual environmental inspes carried out by local authorities in indudtfailities.
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projects to be supported, or specific technicaistesces. In view of the on-going preparation of
AMSP 2011-2013, recommendations should also be n@adepport the overall assessment of
the AMSP 2007-2011. If the assessed programmedaslprojects, recommendations should be
made on the need to carry out Environmental Impasessments (EIA) of those projects.

The limitations of the SEA and its assumptions #thcae presented. The recommendations
should take into account the views presented bysthkeholders and explain how these were
integrated. In the case of concerns that were megiated in the final recommendations, the
reasons should be given.

The findings of the SEA will be presented in a vabrp to all relevant stakeholders, including
media coverage.

5. Working plan

The working plan should include but is not necasstr be limited to the activities listed in 5.1
and 5.20n this basis, the companies must provided a detail workplan in their offer.

5.1 Scoping study

» Fact finding/data collection

» Literature review (relevant policies, plans, stgis, legislation...)

» Review of prior public consultations, identificatiof key stakeholders
» Engagement/education of stakeholders

» Possible site visit(s)

» Analysis/preparation of recommendations and ScoRieort

* Workshop to present results of scoping phase

5.2 SEA study

» Fact finding/data collection

* Literature review

* Field trips

« Formal stakeholder consultation meetings

» |dentification and detailed analysis of the potarginvironmental impacts

* Preparation of recommendations to mitigate negatresironmental effects (and
constraints) and optimise positive effects (andoojymities)

» Preparation of recommendations and draft SEA report

* Workshop to present findings of the SEA Study

» Preparation of the final SEA report

6. Expertise required

The consulting company must specify the qualifagi and experience of each specialist to be
assigned to the SEA study (see section 6.1 bel®h®. company should indicate if/how they
intend to use local experts and how they will ciwtte to the transfer of know-how throughout

the study.

For each specialist proposedcariculum vitaemust be provided of no more thdoyr) pages
setting out the relevant qualifications and experée
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6.1 Number of experts required per category and nuimer of man-days per expert

» A Category | Expert - Team Leader — Environmentgdit : 66 days
» A Category Il Expert — Agronomist: maximum 52 days
» A Category lll Expert — Socio-economist : maximuthdays

The specific time input for the Category Il and &giry 11l experts will be refined at the end of
the scoping phase.

6.2 Expert profiles and expertise required

Common features for all experts:

* Full working knowledge of English;

» Excellent report writing and communication skills;

* Experience in the country and sector concernednisagset, as well as knowledge of EC
procedures.

Specific expertise requirements per expert:

One of the following expert will need to have demairated knowledge of_andrecent experience in
the Zambian Sugar Industry.

i.  Category | Expert - Team Leader — Environmental Expert

* Master’'s degree in environment or natural resonraaagement or any other relevant field;

» Extensive and relevant postgraduate experienckidimg experience in conducting SEAs and/or
similar environmental assessment assignments ipasieb years;

» Demonstrated experience as a team leader;

» Conversant with the EC project cycle managementaddielivery methodologies — including
sector support programmes;

» Demonstrated experience with the financial and mooinig implications of environmental sector
policies and regulations.

» Experience in Eastern and/or Southern Africa.

ii. Category Il Expert — Agronomist
* Relevant academic qualification in agricultural momics, rural development or a related field of
study;
* Relevant recent experience in Eastern/Southerrca\fsiith the sugar industry and its agronomic,
processing and labour characteristics and requitesmecluding environmental issues;
» Practical recent experience in Environmental Impasessment is an added value.

iii.  Category Il Expert — Socio-economist
* Relevant academic qualification in socio-economicetated field of study;
» Demonstrated experienge Zambia in participatory rural appraisal and stakeholderscitation,
including organisation of workshops;
» Experience in the last 5 years in HIV/AIDS and ganidsues;
» Experience in migration and resettlement issuas iadvantage;
* Relevant experience with environmental stakehatdesultations is an advantage.

6.3 Working language
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The working language for this study will be English

7. Reporting

7.1 Scoping study

The scoping study will be presented in the formegrg in Appendix 1.

The detailed stakeholder consultation plan (maxini#npages) must be presented eveek
after the kick-off meeting, to the MCTI, the EC aSdgar Accompanying Measures Steering
Committee.

The draft scoping report is to be presented wisinteen (16) daydrom the kick-off meeting, to
the MCTI, the EC and the Sugar Accompanying Meas@teering Committee. Comments will
be consolidated by MCTI/EC and sent to the constdtwithin 14 days.

The final Scoping Study Report will be submittedhin seven (7) calendar dayafter receiving
the consolidated comments on the draft report.

7.2. SEA study

The SEA Study will be presented in the format gireAppendix 2. The underlying analyses are
to be presented in appendices to this report.

The draft SEA Study Report will be presented witBthcalendar daysof the SEA Study start-
up meeting, to the MCTI, the EC and the Sugar Aquamying Measures Steering Committee.
Comments will be consolidated by MCTI/EC and serthe consultants within 14 days.

The final SEA Study Report will be submitted witlseven (7) calendar dayafter receiving the
consolidated comments on the draft report.

8. Work plan and timetable
8.1 Starting period
The study is expected to commerdst September 2009

8.2 Foreseen finishing period or duration

The maximum total duration is 150 calendar daysincluding start-up period, performance
period, reporting, submission of comments and sabiom of final report and final payment.
Estimated date of submission of final report is 1% December 2009
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The specific time input for the Category Il and &gry Il experts will be refined at the end of

the scoping phase.

The company should indicate in their proposal howhey intend to organise the work on the

basis of this time schedule.

Team Leader/ Agronomist Socio-economist
Environmentalist (Catll) (Cat llI)
(Catl)
1. Scoping study
1.1 Review of key4 3 1 Place o]
documents and preparation residence
of stakeholder engagement
strategy
1.2 Travel to Zambia 1 1 1
1.3 Briefing with EC and 1 1 1 Lusaka
GRZ
1.4 Preparation andl14 14 10 Zambia
submission of Draft Scoping
report
1.5 Presentation to thel 1 Lusaka
Steering Committee and
relevant stakeholders
1.6 Travel to place ofl 1 1
residence
1.7 Finalisation of scoping5 3 1 Place o]
report residence
Sub-total 27 24 15
2. SEA Study
Preparation of material far4 Place of
SEA Study residence
2.1Travel to Zambia 1 1 1
2.2 Start-up meeting withl 1 1 Zambia
key stakeholders
Organisation of workshops6 6 8 Zambia
and travel
2.3 Preparation andl5 13 3 Zambia
submission of draft SEA
report
2.4 Presentation to thel 1 Zambia
Steering Committee and
relevant stakeholders
Travel back to place aofl 1 1
residence
2.5 Finalisation of final SEA 10 5 1 Place of
report residence
Sub-total 39 28 15
Total 66 52 30
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Appendix 1. Standard format for the SEA scopingrep

Maximum length of the main report (without appemdic 25 pages.

The following text appears on the inside front caviethe report:

This report is financed by the European Commisaimhis presented by thegme of consultaht
for the ... National Institutior} and the European Commission. It does not nedbssaifilect the
opinion of the ... or the European Commission.

. Executive summary

. Description of the sector programme under c@raitbn

. Overview of the policy, institutional and legisbn framework

. Description of key stakeholders and their comser

. Description of key environmental aspects todressed in the SEA study

. Description of the scope of the environmentaktiae to be prepared in the SEA study
. Recommendations on specific impact identificatod evaluation methodologies to be used in
the SEA study

8. Proposal of time frames and resources needdddd@BEA study

9. Technical appendices

I. Stakeholder engagement methodology

II. List of stakeholders engaged or consulted

Ill. Records of stakeholder participation.

IV. List of documents consulted

No ok~ wWDNPRE
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Appendix 2. Standard format sector SEA report

The following text appears on the inside front caviethe report:

This report is financed by the European Commisaiwthis presented by thegme of consultapt
for the ... National Institutiory and the European Commission. It does not nedéssaifitect the
opinion of the ... or the European Commission.

Maximum length of the main report (without appemdic 100 pages.

1. Executive summary
2. Scope
3. Background
3.1 Sector programme justification and purpose
3.2 Alternatives
3.3 Environmental policy, legislative and plannfregnework
4. Approach and methodology
4.1 General approach
4.2 Geographical or environmental mapping units
4.3 Assumptions, uncertainties and constraints
. Environmental baseline study
. Impact identification and evaluation
. Analysis of alternatives
. Mitigation or optimising measures
. Indicators and institutional capacities
0. Conclusions and recommendations
10.1. General conclusions
10.2. Recommendations for SPSP formulation
10.3. Recommendations for sector programme enhzerte

= O 00 ~NO 01

11. Technical appendices
* Maps and other illustrative information not incorgied into the main report
» Other technical information and data, as required
» List of stakeholders consulted/engaged
» Records of stakeholders’ participation

11. Other appendices
» Study methodology/work plan (2—4 pages)
» Consultants’ itinerary (1-2 pages)
» List of documentation consulted (1-2 pages)
» Curricula vitaeof the consultants (1 page per person)
» Terms of Reference for the SEA
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Appendix 3: Terms of Reference of the 'Sugar Accamying Measures' Steering Committee

The Sugar Accompanying Measures Steering Committ@eereafter: the Steering Committee), is
created to provide guidance to the 'Accompanyin@dees for Sugar Protocol Countries' funded by the
European Community in support to Zambia.

Article 1
Responsibilities of the Steering Committee

The Steering Committee has the following respotigés:
a) reviewing the progress of the programme implemeriat
b) providing guidance and recommendations for the iamogne's strategy and implementation
taking into consideration the Zambian National SUgfaategy and in coordination with all
relevant stakeholders in the sector;
c) reviewing draft report studies and endorsing freglorts;
d) agreeing on the work plan of activities.

Article 2
Composition of the Steering Committee

The Steering Committee is composed of core members:
a) Delegation of the European Commission;
b) Ministry of Agriculture and Cooperatives;
c) Ministry of Commerce, Trade and Industry;
d) Ministry of Energy and Water Development;
e) Ministry of Science and Technology and Vocationalifiing;
f) Ministry of Tourism, Environment and Natural Resmas;
g) Environmental Council of Zambia;
h) Ministry of Transport and Communications;
i) Ministry of Works and Supply;
j) National Authorising Officer;
k) Road Development Agency;
l) Zambia Development Agency.

The Steering Committee can be extended to otherbmenwhen required, such as:
a) Private sector;
b) Farmers' Associations;
¢) Relevant Non-Governmental Organisations;
d) Zambia National Farmers Union;
e) Chamber of Commerce and Industry;
f) Business Forum.

Article 3
Chair

The Ministry of Commerce, Trade and Industry anel relegation of the European Commission co-
chair the Steering Committee.
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Article 4
Secretariat

The Ministry of Commerce, Trade and Industry wiltoyide operational and
administrative support for the activities of the&ing Committee, including:
a) convoking the meeting upon seven days notice;
b) submitting relevant documents for the sessionltdambers no later than
seven days prior to the date of the session;
c) in consultation with other members of the Commitis@ppropriate, setting the
Committee agenda;
d) recording and circulating the Steering Committeeting minutes;
e) maintaining an up-to-date list of Committee members

Article 5
Frequency of meetings
The Committee meets no less than twice per calgraar The Steering Committee
meets on an as-needed basis to carry out its reildies as specified in article 1.
Article 6
Place of meetings

In general, the meeting is be held at the MinisfrCommerce, Trade and Industry
office.

Article 7
Decision making procedures

Decisions are taken by consensus, under the guadafrtbe Chair and co-Chair.
Article 8
Quorum
A session of the Steering Committee can take piaaé least six core members are
represented including the relevant ones for thie topvered.
Article 9
Amendment

The Terms of Reference may be amended by the Be€ommittee as it deems
required.
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