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Executive summary

The Sanitary and Phytosanitary Annex to the Tripartite Agreement between the Southern African
Development Community (SADC), the Common Market for Eastern and Southern Africa (COMESA) and
the East African Community (EAC) together with the SADC Phakalane Declaration on adoption of non-
geographic approaches for management of foot and mouth disease (FMD) take issue with costs
associated with current geographic, i.e. zonation-based, approaches to managing animal disease-
associated trade risks. Such policies have significant negative repercussions for free-ranging wildlife,
largely related to the requirement for veterinary cordon fencing. Given the importance of Africa’s
unique wildlife to its tourism sector new approaches to disease risks that both help Africa's pastoralists
and farmers and facilitate wildlife-based tourism are needed. The concept of commodity-based trade, is
a non-geographic alternative method of preventing the spread of transboundary animal diseases of
trade concern. This approach substitutes geographically based measures with product-specific risk
management similar to the hazard analysis and critical control points (HACCP) approach universally
adopted for food safety management. The SADC Phakalane Declaration recommends that a cross-
sectoral economic impact analysis is necessary in locations where livestock and wildlife are both
important as contributors to gross domestic product (GDP).

The World Trade Organization’s Standards and Trade Development Facility (WTO/STDF) have promoted
the use of a cost-benefit economic analysis methodology, including multi-criteria decision analysis
(MCDA), to assist governments and private sector organizations to understand the cross sectoral issues
implicit in Sanitary and Phytosanitary (SPS) investment decisions. MCDA is a structured framework that
enables the costs and benefits of alternative capacity-building investments to be defined and identifies
those options that offer the greatest return over a range of interacting criteria. In the current study
MCDA is used to examine four land use options in the Caprivi region according to criteria that include
conventional costs and benefits on livestock production, tourism, impact on trade, agricultural
productivity, as well as their impacts on environment and human socio-economic well being. The four
land use options examined were;

1. status quo of conservancies and multispecies land use including formal and informal beef
production (no additional investment);

2. two options where investments are made in slaughter for chilled beef or processed meat
production;

3. anoption to create FMD free compartments.

The results of the analysis strongly indicate that implementing either the commodity-based trade option
based on the World Animal Health Organization (OIE) Terrestrial Animal Health Code standard (Article
8.5.25 of the Terrestrial Animal Health Code with modifications), or developing a sous vide processing
facility were the most favorable investment scenarios across most criteria. The study represents a
contribution to the economic, social and environmental analysis of commodity based trade in animal
products, though the results need to be revisited and revised on an ongoing basis in the light of
improvements in the availability and/or quality of scientific and other data, as well as changes in policy
priorities that would shift the decision weights and/or introduce new decision criteria.
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1 Background / Introduction

1.1 Commodity based trade

The argument for commodity based trade (CBT) in chilled de-boned beef is outlined in a series of papers
(Thompson, et al., 2008, Thompson, 2009)" & 2 and has been accepted as policy for the development in
regional trade in meat by the African Union (AU) and both SADC (* & *) and COMESA®. The starting point
of the argument is the issue of animal diseases, in particular foot and mouth disease (FMD), but also Rift
Valley Fever, bovine brucellosis, and Crimean-Congo Hemorrhagic fever, that are both indigenous and
endemic to Africa and where exports of beef are impossible under current requirements by the OIE
which de facto require geographic freedom from these diseases. Any effort to eradicate any or all of
these diseases will require an attempt that will likely have severe consequences on a number of Africa’s
ecosystems. The harm will potentially outweigh the benefits and will add to the increasing pressure on
the African biosphere. Given that Botswana, for example, earns more from ecotourism than beef that
country is likely to resist implementing programs that severely affect the former.

The zoosanitary case for the processing and export of de-boned beef from infected zones where the risk
of disease transmission is reduced to an acceptable level of risk, (ALR) by incorporating best practice into
a formal hazard analysis and critical control point (HACCP) program operated by the meat processors in
any infected zone is currently the subject of a technical and marketing study in Namibia (Thalwitzer,
2012)°. A likely outcome of this project is that the introduction of best practice into abattoirs in areas
with endemic animal diseases such as FMD will, if acceptable to trading partners in the region, enhance
trade prospects. In particular the emerging middle classes of countries such as South Africa, which is
largely FMD free, represent a significant market for producers in other parts of Africa. However, it must
be pointed out that such trade will require fundamental changes of current South African import
requirements.

The analysis presented in this study is a product of the USAID SPS Coordinators with the full engagement
of MeatCo in Namibia who are the project leaders for the Millennium Challenge Account (MCA) project
looking at resolving technical issues relating to use options Commodity Based Trade in chilled de-boned
beef (hereafter CBT) from the Kavango-Zambezi Transfrontier Conservation Region (KAZA-TFCA) of
Namibia. The government of Namibia, through the Department of Veterinary Services at the Ministry of
Agriculture, Water and Forestry and the Ministry of Tourism and Environment have been apprised of the
study and fully consulted as it has progressed. A full list of direct participants and their institutions is
given in Appendix 2.
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1.2 Multi criteria decision analysis

The underlying motivation/objectives of the study as well as the methodology used are described below.
While multi criteria decision analysis can use scalar inputs (ordinal data such as Yes/No information),
results are enhanced by the use of linear data in the form of cardinal numbers. The analysis used
various types of data much of which is difficult to obtain. In order to provide the analysis with as much
hard data as possible various reviews have been conducted including the collection of a vast number of
documents produced by other authors and institutions (references are summarized in Appendix 1)
together with reviews of policies, economic studies, social and environmental issues as well as reviews
of Namibian trade flows and trade performance (see Appendix 3)."

The framework employed in this study aims to present a more comprehensive analysis of options for
SPS capacity-building that can feed into the development of a prioritised action plan for the
enhancement of SPS capacity. Thus, the ultimate objective is to generate a prioritization of options for
SPS-related capacity-building in the KAZA-TFCA and similar areas in Africa where wildlife — domestic
animal interactions preclude international trade in animals and chilled/frozen meat because buffalo are
symptomless carriers of foot and mouth disease (FMD). Using a purely business case, the justification
for investing in the development of such trade has been found to be weak but such studies are rare and
have ignored other economic, environmental and social considerations that may, at least on the face of
it, be difficult to reconcile.” The basic assumption of this study is that the rationale for investments in
SPS capacity-building is not just compliance with export market SPS requirements per se, but the
economic and social benefits that might flow from such compliance, whether in terms of enhanced
exports, environmental protection, incomes of small-scale producers and/or vulnerable groups,
promotion of agricultural productivity and/or domestic public health, etc. The MCDA framework
provides an approach for different decision criteria to be taken into account, even though they may be
measured in quite different ways. In pursuit of this objective, the framework aims to:

e Identify the current set of options in the context of existing and/or potential land uses and CBT
export alternatives, the choice set.

e Determine the decision criteria that should drive the establishment of priorities between land
use/CBT options as well as the default status quo, and the relative importance (decision weights)
to be attached to each.

e Prioritize the identified CBT/land use options on the basis of the defined decision criteria and
decision weights.

e Examine the sensitivity of the established priorities to changes in parameters of the framework.

The framework employs a highly structured process that aims to be applied in a wide variety of contexts
and to provide various diagrammatic and numerical outputs. An overview of the MCDA framework and
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its practical implementation in the case of this study are described in Section 3 and in more detail in a
draft user’s guide.®

2 Overview of the Sanitary and Phytosanitary situation in Namibia

2.1 Introduction

Namibia, on the Atlantic coast of Southern Africa has the driest climate in sub-Saharan Africa, with a
mean annual rainfall of less than 400 mm. Just under half of the total land area is under permanent
pasture. The low rainfall limits farming in Namibia, in effect, to extensive livestock farming — primarily of
cattle. Agriculture provides employment for over half the workforce (70% of the population if one
counts subsistence farmers) though it only contributes about 10% to GDP. Livestock production is an
important component of this sector being responsible for about seven percent of GDP and 80-90% of
the value of commercial agricultural production. The national cattle herd size is over two million head.
There are two cattle production systems in Namibia: commercial using freehold and communal lands,
the latter based on the commons form of land use. Production is concentrated in the north and east of
the country. The commercial sector is capital-intensive, and export oriented, and occupies 52 percent of
the grazing land. Communal farmers utilize the remainder (Sweet and Burke 2000°). While the two sub-
sectors maintain more or less equal holdings of cattle, commercial producers are the primary suppliers
of beef production, providing 75-80 percent of annual off-take.'

2.2 Prior reviews of Sanitary and Phytosanitary (SPS) requirements and capacity

building in Namibia in the context of agricultural policy
National agricultural strategy documents, referred to as Comprehensive African Agriculture

Development Programme (CAADP) compacts are published by AU countries. Since enhanced regional
trade in agricultural products is one deliverable of the Regional Economic Communities within the
African Union a significant trade promotion component is usually a major part of a national CAADP
Compact. Namibia is in the early stages of the CAADP Roundtable process though some preliminary
mechanisms are in place&". Namibia has already started moving towards the CAADP budgetary target
of 10% to the agricultural sector and agricultural growth target rate of 6% per year though it still falls
short of the CADDP targets.”> Development goals in the Namibian agricultural sector are outlined in the
Fourth National Development Plan (NDP4) which has no specific linkages to the African Union CAADP
process. The NDP4 is a high-level plan with three overarching goals:

e High and sustained economic growth

e Increased income equality

e Employment creation
The achievements of these goals are envisaged as being delivered in the key focus sectors of logistics,
tourism, manufacturing, and agriculture.14

As Namibia is a member of the Southern Africa Customs Union (SACU), World Trade Organization (WTO)
relationships with Namibia are partially mediated through SACU. Namibia has been a WTO member
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since 1 January 1995. SPS support for national agricultural policy from the WTO and the SPS
international bodies is through a number of tools used for assessing national SPS capacity. In addition to
SPS specific toolkits, there are more general trade diagnostic studies including that of the Enhanced
Integrated Framework (EIF) and the Diagnostic Trade Integration Study (DTIS). The main SPS and trade
evaluation tools are listed and their status in terms of completion and availability in the case of Namibia
is shown in Table 1.

Table 1; Existing reviews of SPS compliance and capacity for Namibia:

Source Completed
Enhanced Integrated Framework No
Diagnostic Trade Integration Study No
Trade Policy Review by WTO (was done for SACU) Yes®
CAADP Compact? Fourth National Development Plan (NDP4) No
Integrated Approach to Food Safety, Plant & Animal Health: National Biosecurity Capacity Evaluation No
Evaluation of Performance of Veterinary Services (PVS) Tool*® Yes

Pilot of Food and Agriculture Organization (FAO) Guidelines to Assess Capacity-Building Needs to Strengthen No
National Food Control

Phytosanitary Capacity Evaluation (PCE) Tool v Yes
Ad hoc and other national case studies Yes

Key: Yes = Conducted and in public domain;
(Yes) = Conducted but not in public domain;
No = not aware of any.

2.3 Background and status of Namibia in respect of compliance to the World Trade
Organization Sanitary and Phytosanitary Agreement and reporting obligations

The SPS mechanisms put in place by the WTO and allied organizations, including FAO, the World Health
Organization (WHO) and the OIE, have been in place for over a decade though the bodies themselves
pre-date the founding of the WTO. The mechanisms are accompanied by a number of processes to help
poorer countries in terms of compliance. Namibia’s international SPS compliance is essentially with the
various sub structures of the International Plant Protection Convention (IPPC), CODEX (CODEX
Alimentarius) and OIE.*® In addition Namibia is a signatory to two international treaties, The Convention
on Biological Diversity of 5 June 1992 and the Cartagena Protocol on Biosafety which is an Annex to the

19&20

Convention on Biological Diversity, both of which have some bearing on the workings of the SPS

Agreement and have led to the additional requirement for a Biosafety National Focal Point to be set up

22

in countries that are signatories to the convention.”* & The status of Namibia’s compliance with

setting up and notifying of national SPS contact points is shown in Table 2.

Table 2; Contact points with various international SPS organizations for Namibia as of January 2013
(Sources: various)?

WTO TBT Biosafety WTO SPS WTO SPS Codex NPPO OIE contact  Official SPS
. . . . . .26 .
enquiry national focal national enquiry contact contact point website
point point notification point point24 point25
authority
Yes No information Yes Yes Yes Yes Yes No
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3. Establishing Sanitary and Phytosanitary priorities using a Multi-criteria

Decision-Making Framework

A relatively brief outline of the seven stages of the application of the MCDA framework is provided, with
a particular focus on how they were implemented in Namibia (Figure 1). The methodology and data fed
into the analysis are described in this section provides a more detailed description and rationale for each
of the 4 land use options considered in the priority-setting analysis (see Section 4.1). The land use
options are considered in the context of varying approaches to CBT exports and are detailed in Appendix
3.3 and 3.5. The land use options are based on the preliminary reviews of the literature followed by a
series of discussions with stakeholders over a period between August 2012 and February 2013. The
primary decision on the analysis using land use options was based on the prevailing circumstances in the
Caprivi region and the more practical options going forward. This particularly relates to the issue of
conservancies versus total wildlife exclusion and modifications that would comply with OIE guidelines on
exports from regions where FMD is endemic.

Stage 1: Compilation of information dossier

The first stage of the analysis involved the compilation of a comprehensive dossier of existing
information on the SPS challenges facing agri-food exports from Namibia and the associated capacity-
building needs with particular reference, in this case, to animal and animal product exports. In so doing,
the aim was to ascertain what work had already been undertaken to identify land use options and the
definition of priorities for related investments. The principal documents/information collected in the
dossier are itemised in Appendix 1.

Stage 2: Developing a series of reviews

A series of reviews for collating information on the various land use options and criteria were prepared
in advance of the main analysis (see Appendix 3). A particular issue facing the authors review was the
variety of criteria suggested for assessing the various land use options.”” In a very real sense there has
been no concerted attempt to gather together data, observations and studies in how changes in land
use might affect subjective concepts such as the environment, social needs or public health. In fact
there are a great many studies in these areas but much of the data is qualitative and derived for other
purposes. The reviews looked at what data was available in all the potential measurement criteria and
from that proposed ways, where possible, in which linear, i.e. continuous, data might be fed into the
analysis. For instance environmental impact has been measured by four separate sub criteria (carbon
sequestration, plant diversity, wild animal diversity and wild animal densities). Only where it has proved
impossible to determine cardinal values have ordinal scales been employed and, where possible, in the
context of authoritative qualitative studies.’

Stage 3: Definition of choice set

2 A “Likert Item” is a statement that, for example, a person is asked to evaluate. In the context of this study the item, “How
does this option affect public health ” is a Likert item — and the table of such items as a whole is the Likert scale.
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In order to identify the SPS land use options to be considered in the priority-setting framework, a

number of stakeholders were consulted directly of via e-mail between August 2012 and January 2013.

As many Namibian stakeholders as possible (Appendix 2) were consulted, drawn from government, the
parastatal, and private sectors. The choice set has been finalized so as to duplicate that of the parallel
W(CS study as this reflects the realities of the Eastern Caprivi region in terms of land use and the realistic
options presented by the existing services and facilities.”® However for the purposes of completeness a
fourth option is included, the creation of FMD compartments within Caprivi, though this is not
considered feasible in the context of the existence of the KAZA-TFCA and the conservancies in the

region.

Figure 1; Stages in multi-factorial prioritisation of SPS capacity building options
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The land use options have been examined to ensure that they make sense from an SPS perspective using

Figure 2. The triangle of product: market: SPS issue is clearly the same for all four land use options.
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Figure 2; Definition of land use options in an SPS context
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Stage 4: Definition of decision criteria and weights

A total of 18 criteria have been included in the analysis and collecting data for these this has been made
easier by the relatively small number of options (Table 3). Weights were elicited at a stakeholders
meeting in Caprivi on the 19" February (Table 4). In addition two further analyses have been conducted
with initial modeling using grouped criteria, i.e. economic and financial, trade, agricultural productivity,
environment and social indicators. The series of alternative analyses were run using equal weights for
each individual criteria, and equal weights for each group of criteria and finally for each group of criteria
individually. The software used is able to determine the stability of the options and thus the sensitivity
to changes in weights.

Stage 5: Construction of information cards

Having identified the choice set of land use options and the decision criteria and weights to be applied in
the priority-setting exercise, information was assembled into a series of information cards. The aim of
these cards is not only to ensure consistency in the measurement of each decision criterion across the
land use options, but also to make the priority-setting exercise more transparent and open to scrutiny
(Appendix 4). The specific nature of each of the land use options is described in some detail on the basis
of existing documentation, consultation with stakeholders, etc and these are set out in Section 4 below;
(see 4.1 Land use options for the Caprivi region).

The metrics to be employed for each of the 18 decision criteria were then defined, taking account of
currently available data and the range of plausible ways in which each of the criteria might be
represented. Table 3 sets out the final metrics. Note that the choice of metrics involves a sometimes
difficult compromise between the availability and quality of data, and the desirability of using
continuous quantitative measures. Partially for this reason the series of mini reviews were carried out
(Appendix 3). However, it is important to recognise that the aim of the framework is not to provide a
final and definitive prioritisation of the land use options. Rather, the priorities as well as options that
are derived should be revisited on an on-going basis and revised as more and/or better data for the
decision criteria become available.

Information cards for each of the four land use options were then compiled. These are reported in
Appendix 4. Each card presents data for the eighteen decision criteria, measured according to the scales
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outlined in Table 3.3 For each criterion, details are provided of how measures for each of the decision
criteria were derived. There is also an indicator of the level of confidence in the measure reported.
Where there is a lack of underlying data and/or these data are of dubious quality, a low or medium level
of confidence is indicated. Conversely, where fairly rigorous and comprehensive prior research is
available, a high level of confidence is reported. These confidence measures need to be considered in
interpreting the results of the prioritisation exercise, and in considering how the analysis might be
refined in the future.

Table 3; Decision criteria measurement

Criterion Measurement

Economic impact

Economic Internal Rate of Return (EIRR) of Discounting term in %
contribution to net national income

Net Present Value (NPV) of contribution to net A number in money terms (N$) discounted at 7%
national income

Cost of implementation

Up-front investment Absolute value expressed in N$

Annual on-going costs Absolute value expressed in NS

Trade impact

Absolute change in value of exports Estimated absolute value when project implemented (approximately
2017) using 2013 N$

Trade diversification Estimated change in HS two figure value of exports as a result of
implementing the project expressed in N$

Domestic agri-food impacts

Income from tourism and hunting Aggregated amount for Caprivi in N$
Income from agriculture Aggregated amount for Caprivi in N$
Domestic public health Scalar value;

e  large negative (-2)
e  Negative (-1)
e Noimpact (0)
e  Positive (+1)

e  Large positive (+2)

Environmental protection Four sub components of, carbon sequestration, plant diversity, animal
diversity and animal density expressed in various linear units

Social impacts

® As noted in Table 4 the environmental impacts are composed of four sub criteria
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Criterion Measurement
Impact on; Each category scored using scalar number;
- Women e  Large negative (-2)
- Children e  Negative (-1)
- vulnerable groups/areas e Noimpact (0)
- Smallholders e  Positive (+1)
- Unemployed e  large positive (+2)

Stage 6: Construction of spider diagrams

Through Stages 1 to 5, the inputs to the priority-setting process were collected and then assembled into
the series of information cards. The aim of Stage 6 was to present the information in the information
cards in a manner that permits easier comparison of the four land use options. Thus, spider diagrams
were derived that plotted the four land use options against a number of the Decision Criteria i.e.

Contributions to net national income (NNI)
Upfront costs

Ongoing costs

Change in value of exports

Increased diversity of exports

Change in level of non agricultural income

Nou ks wNR

Changes in agricultural income

Scrutiny of these diagrams (Section 4.2 Results) identified the decision criteria against which each of the
land use options performed relatively well/badly compared to the other land use options in the choice
set.

Stage 7: Derivation of quantitative priorities

The formal priority-setting analysis involved the use of outranking through the D-Sight V3.5.1 software
package. The mechanics of the analysis are described in some detail in the user guide to the
framework.”” The inputs to the model are the data assembled in the information cards. For most of the
decision criteria preferences were modelled using a level function since these were measured using
categorical scales. However, the up-front investment, on-going cost and criteria were measured
continuously and modelled using linear functions. Four models were estimated using D-sight:

e Baseline model 1 in which weights elicited at a stakeholders workshop in Caprivi and all criteria
are used

e Baseline model 2 in which weights elicited at a stakeholders workshop in Caprivi are used and
economic data (EIRR and NNI) are excluded as criteria

e Fqual weights model in which all of the decision criteria are weighted equally

e Costs and trade impact model in which only the cost and trade impact decision criteria are
included in the analysis, all of which are equally weighted.
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The baseline model is considered to provide the most reliable set of priorities, in that it uses the full set
of information derived through Stages 1 to 4. The three subsequent models were estimated in order to
examine the extent to which the derived priorities are sensitive to changes in the decision weights and
combinations of criteria. If the broad ranking of the four land use options remains broadly the same
under the various scenarios presented by these models, we can be reasonably confident that the results
of the framework are robust.

Stage 8: Validation

The final stage of the priority-setting analysis consists of feedback on the draft results. The aim of the
validation process is to ensure that the results of the priority-setting framework are broadly in
accordance with expectations, or that unexpected rankings can be explained through the pattern of data
in the information cards. To facilitate this process, the draft report was disseminated to stakeholders
using a variety of methods with requests for comments.

4 Findings

4.1 Land use options for the Caprivi region

The options described below are alternative scenarios for the same land area and which form the basis
for the land use options in the analysis. Option 1, the status quo, describes the existing situation
prevailing in most of the communal areas of the Caprivi and projects likely developments in the near
future i.e. using the past as a guide. Options 2, 3, and 4 describe various possible investments that
would change the way in which cattle off take from the smallholder farmers could be managed. The list
of policy (land use) options was created as an output of a stakeholders meeting held in late 2012
(Barnes, 2013).*° From this list the three options were selected aimed at realistic policy alternatives to
the status quo. The three other scenarios include two alternative scenarios based on the CBT approach
of OIE Article 8.5.25, and a third involving the introduction to East Caprivi of three fenced FMD-free
compartments. The four options are described below. More detailed descriptions and background
information is given in Appendix 3.5.

Option 1; status quo of conservancies and multispecies land use including formal and informal beef
production (no additional investment)

In communal areas agro-pastoral systems are still the norm, combining extensive livestock management
with small-scale cropping, and a diverse use of trees and other wild resources. Residents of communal
lands have use-rights over arable land, rangeland, and some trees, but no individual ownership of the
land or resources (Ashley, 1996).3' Community based natural resource management (CBNRM) of wildlife
oriented conservancies to benefit the local community by providing an opportunity to develop a
resource management plan in which explicit extraction and use quotas are set out. Income generated
from the use of these resources is intended to benefit the community directly (Dusenberry 2012)2.

Livestock are sold on local informal markets and to MeatCo to earn cash. From 1992-96 annual cattle
sales to MeatCo generally ranged between 4,000 and 5,000 animals according to the MeatCo Katima
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Mulilo office and these numbers have not changed substantially in the current millennium.*®* The scale
of informal sales is unknown but may amount to 50% or more of total formal sales.

Assumptions in this option are that animal disease management based on the existing geographic
approach and present policies continues together with currently planned investments, livestock
vaccination, surveillance, and quarantine, continue as presently conducted. Management of FMD
outbreaks include extended abattoir closures. The option assumes continued low slaughter throughputs
with a continued emphasis on exports to northern SADC markets. Current CBNRM developments and
tourism expansion around protected areas and within conservancies are all assumed to continue.

Option 2; Investment made in slaughter for exports of chilled de-boned beef

Article 8.5.25 of the Terrestrial Animal Health Code contains provisions with respect to FMD that
represent the nearest the OIE has come to developing guidelines for commodity-based trade in beef.
The title of the Article is: ‘Recommendations for importation from FMD infected countries or zones,
where an official control program for FMD, involving compulsory systematic vaccination of cattle, exists’.
The scenario is currently the subject of a research project being carried out by a group led by the Meat
Board of Namibia.**

The option assumes the application of CBT OIE Article 8.2.25, but with modifications as applicable to the
ongoing MCA initiative in Caprivi. These include continued FMD vaccination, and enhanced FMD
surveillance together with motor transport to abattoir. In addition a three-week pre-slaughter
qguarantine is retained as for option 1. Improved income for livestock suppliers serving the abattoir is
built in to the model but without ‘finishing off’ of stock prior to slaughter. Other benefits are the
reduction of abattoir down time with some changes in abattoir management, coupled with expenditure
on minor upgrades to the abattoir, - particularly by expansion of chiller capacity. Additional income via
access to regional markets for deboned beef is assumed as at present (Angola-Zambia-Zimbabwe) with
the possible addition of South Africa. The option allows for reduced restrictions on wildlife movement,
additional corridors opened between national parks and state forest and north to Zambia, and from
Botswana border to conservancies in East Caprivi coupled with expanded CBNRM development and
consequent improved growth in wildlife income

Option 3; investment made in slaughter for processed meat production

The option is based on the observation that currently beef produced in the Caprivi as well as most of the
rest of the NCA is of poor quality and not suited to most export markets other than those for processing
beef. Given that, the population of the NCAs of Namibia are overwhelmingly young and poor with
consequent limited access to diets containing sufficient high quality protein it is logical that locally
available meat that is processed to make it more palatable and to increase its shelf-life in an
environment where refrigeration is not widely available, may constitute a worthwhile investment. The
assumption used in this analysis is that of sous vide processing (akin to the pasteurization of milk in that
the highest temperatures reached at the core of the meat are considerably lower than the boiling point
of water). However such temperatures would be sufficient to inactivate FMDV. Additionally the output
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of such a process could be exported as either chilled meat for sale to retail outlets or for further
processing.

In summary this scenario is a variant of Scenario 2 with the addition of a processing plant where
processing would compliance with standards for inactivating FMDV and would involve product heating
and thus investment in capital and product lines. The abattoir would thus be extended with the addition
of a processing plant. There would be improved livestock enterprise income but no finishing prior to
slaughter. The scenario would allow access to a wider range of markets in SADC, including South African
markets. Quarantine requirements would be the same as for Scenarios 1 and 2 and would be
accompanied by the same loose restrictions on wildlife movement with corridors opened between
national parks and state forest and north to Zambia, and from Botswana border to conservancies in East
Caprivi. The expanded CBNRM development with improved growth in wildlife income would also be
accommodated by the option.

Option 4; Creation of FMD free compartments

Chapter 8.5 of the TAHC makes provision for the creation of FMD-free compartments in otherwise
‘infected’ countries or zones (Article 8.5.6), i.e. creation of production enterprises — which can be
physically separated and that are managed on the basis of integrated bio-security systems targeting
FMD. Theoretically therefore, it would be possible for compartments to be established in the Caprivi
which contain livestock but exclude wildlife, particularly buffalo. To achieve that in practical terms
would require that the compartments be separated by physical barriers (e.g. game-proof fences) from
areas where wildlife occur. In other words, domestic livestock in specific locations could be fenced off
from FMD-infected wildlife populations.

The scenario specifically modeled in this option involves the introduction of three 200,000 hectare
fenced FMD-free compartments in those parts of East Caprivi, where livestock numbers are high and
wildlife numbers are minimal. The compartments would separate wildlife from livestock with game
proof fencing and would be community-based and integrated with conservancy development among
communities living in and on edges of the compartments. A sound biosecurity plan is a requirement,
including identification of critical control points and associated procedures for prevention of FMD entry
into the area. A surveillance system adequate to detect FMD occurrence but also subclinical infection of
animals (certified for the preceding 12 months) that would be more rigorous currently conducted
surveillance. A risk assessment based re-examination of the rule that no vaccination against FMD may
take place and no animal vaccinated within the last 12 months may be present within the compartment
would need to be conducted. Other accompanying measures would include improved animal
identification and traceability system, but no finishing prior to slaughter. Incomes to livestock producers
will be greater and access to a wider range of markets for beef in SADC, including South African markets
will be possible. However wildlife corridors will be cut off in East Caprivi and development of new ones
precluded together with restrictions on the development of wildlife based tourism and CBNRM
restricted with no growth beyond current levels.
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4.2 Results

From the descriptions presented above, and the results of discussions with various stakeholders imply
that all of these options are credible options for land use alternatives though perhaps would need
clarification of rules and associated technical issues. However, the associated costs and resulting
benefits do differ substantially, such that it is possible to define clear priorities amongst the options on
the basis of the defined decision criteria and using variations on weights to simulate various viewpoints
on their relative importance. In this section the results are presented using outranking through the
software package D-Sight v3. To ensure that the results are robust the stability of the analysis was
further examined by examining the stability intervals. These intervals indicate the range in which the
weight of a criterion can be changed without affecting the ranking. This showed that for all criteria
excepting, impact on children, the results were stable. Weightings would have to change by two to
three times the current values for the ranking order to change.

To provide a first scan of the relative strengths and weaknesses of the four land use options ‘spider
diagrams’ were constructed of the linear values inputted into the MCDA model for; economic internal
rate of return (EIRR) of contribution to net national income, (Figure 3) net present value (NPV) of
contribution to net national income, (Figure 4), cost of implementation both upfront (Figure 5) and
ongoing (Figure 6), change in value of exports (Figure 7), change in diversity of trade impact (Figure 8),
change in level of non agricultural income (Figure 9), and change in agricultural income (Figure 10).
Spider diagrams are a useful way in which to present some of the information on the options to more
senior decision-makers.

Examination of the figures shows that no one land use option dominates across all the criteria. For
example while option 3 (CBT processing) scores highly in many areas it does poorly on costs. Again
while option 2 (CBT Base) also does well in most criteria it is outscored by option three (CBT processing)
in trade impacts. So while it appears that both the CBT Baseline and CBT processing options do well
over many of the criteria it is not immediately evident how they compare with each other and by what
margin even when looking at criterion scores. Therefore any results must be the subject of various
types of sensitivity analyses. That is where the outranking analysis comes in; it compares each of the
land use options on a pair-wise basis with respect to each of the nine decision criteria in turn. Each of
these comparisons determines whether one option dominates (or is dominated) by another and by how
much. The aggregate of all of these comparisons, taking account of the defined decision weights, gives
an overall measure of preference, what is termed the net flow.* Thus, options with a positive and larger
net flow are given a higher priority.’

*The analysis includes varying these weights to determine ‘switching points’, i.e. determining when the rankings might change
according to the weights given to individual criteria.

> Not all sub criteria are shown in Tables 3 and 4. The full set of sub-criteria used in the analysis is shown in Appendix 4; Land
use Option Cards and the reviews on which these are based are in Appendix 3
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Table 4; Weights allocated to the grouped and individual criterion in the Caprivi stakeholders
workshop on 19" February 2013

Category Aggregate Decision Criterion Criterion
weight weight
Economic impact 10.60% !ncreased contribution to net national 10.6%
income
0 Up-front investment 7.2%
Costs 14.20% Annual on-going costs 7.0%
Absolute change in value of exports 9.0%
Trade diversification 4.7%
Income and trade 30.50% Tourism (hunting and non consumptive) 5.1%
Agricultural / fisheries productivity 7.0%
Domestic public health 4.7%
Environment 3.30% Environmental protection 3.3%
Women 5.1%
| bl Children 8.4%
Vug:;r;s € 41.50% Vulnerable areas 7.2%
Smallholders 10.2%
Unemployed 10.6%

Figure 11 reports the net flows for the four land use options for the baseline model; that is the
prioritization derived using the decision weights set at the Caprivi stakeholders workshop held on 19
February 2013. The weighting determined in the stakeholders workshop is shown in Table 4. Thus, the
analysis suggests the top priority options are the two CBT scenarios with the sous vide option, Option 3,
showing the greatest net positive flow. The other options of the status quo and the creation of FMD
disease free compartments have negative net flows indicating that they are dominated overall on the
basis of the chosen decision criteria and weights.

The prioritization of the four options reflects a trade-off or compromise between the 18 decision
criteria.® As discussed above, none of the options dominates all others with respect to every one of the
decision criteria. Thus, in choosing an option that is given a high priority, meaning it generally performs
well with respect to the chosen decision criteria, there is an inevitable compromise in terms of under-
performance with respect to certain of these criteria, relative to other land use options.

® Note that some are aggregated in Table 5
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Figure 11; Net flows for baseline model for the four land use options
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It is possible to examine the performance of each of the land use options through their scores for each
of the decision criteria, as shown below in Figures 12 to 15. It can be seen that both the status quo and
foot and mouth free compartments options, (Figures 12 and 15), have a significant number of negative
criterion scores whereas the two commodity based options are generally positive, (Figures 13 and 14).
The commodity based trade processing option has, however, strong negative scores for upfront
investment and ongoing costs and the status quo option has positive scores for ongoing costs, impact on
the environment and on children.

The foregoing discussions presents the core results of the analysis, and application of the prioritization
framework and the rankings in Figure 11 are in many ways the key results representing the
recommended priorities between the four land use options included in the analysis. It is important to
recognize, however, that these results, and the established priorities amongst the land use options,
reflect the chosen decision criteria and the respective measures derived for each of the options, and the
weights attached to the criteria. This begs the question, how does the ranking of the land use options
change if any of these key inputs changes? To answer this question, sensitivity analysis was applied to
the baseline model, the results of which are reported below.
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To explore the impact of changing the weights attached to the eight decision criteria, alternative models
were investigated and the results are shown in Table 5. These models look at various different
alternative models which are; a model ignoring economic impact, a costs and trade impact only model,
an equal weights only model and a model with social and environmental impacts only. The results of
these models only differ slightly in some respects from those of the baseline model, with the status quo
and the creation of FMD free compartments changing places between 3™ and 4™ position in the Cost
and trade impact an Equal weights models. However the top two options of CBT Processing and CBT
Base remain one and two respectively. Thus there is a significant amount of commonality in the various
models with positive and negative rankings remaining fairly constant regardless of the model applied in
that the two top ranked options do not change regardless of the variation in assumptions and weights
thus suggesting that the derived priorities are relatively robust to changes in the decision weights with
certain qualifications.

Table 5; Sensitivity analysis of the rankings of the capacity building options using models which,
exclude economic data, an equal weights, a costs and trade impact model and an analysis using
environmental and social data only*

Baseline model Model excluding Cost and trade Equal weights Environmental
Land use scenario economic data impact model model and social
impacts model cv
Net . Net . Net . Net . Net
flows Ranking flows Ranking flows Ranking flows Ranking flows Ranks
Option 1: Status -0.41 4 -0.38 4 -0.27 3 -0.27 3 -0.10 3 -
quo 0.4
Option 2: CBT 0.18 2 0.17 2 0.00 2 0.14 2 017** | 1 | 06
Base
Option 3: CBT 0.54 1 0.49 1 0.86 1 0.56 1 017** | 2 | o5
Processing
Option 4: Disease | 5, 3 -0.28 3 -0.59 4 -0.43 4 -0.23 4 -
free compartments 0.4

*ANOVA shows significant (0.1%) differences between options but no significant difference between models
** These options do not differ significantly

5 Conclusions

This report has presented the initial results of a priority-setting exercise for land use options for
developing meat and other animal exports from the Caprivi region of Namibia. The priorities are
defined using a prioritization framework based on MCDA, which provides a structured and transparent
approach to ranking land use options in the Caprivi on the basis of predefined and agreed criteria. Thus,
the options to be considered are identified through a process of stakeholder consultation that is
informed by a review of prior assessments of SPS capacity. In this case, four distinct land use options
were identified. These options are then prioritized on the basis of a series of decision criteria to which
equal weights are applied, that are again derived, in part, by consulting stakeholders. The end result is a
clear ranking of the four land use options which are, in many cases robust and do not vary with changes
in the weights attached to the decision criteria and to scenarios where the sub categories of criteria are
examined in isolation. Of four land use options identified, the following are the most consistent
rankings:

Page | 26




investment in sous vide processed meat production;
investment for FMD free deboned chilled beef;

3. status quo of conservancies and multispecies land use including formal and informally beef
production (no additional investment);

4. the creation of FMD free compartments.

This prioritization is based not only on the respective costs and predicted trade impacts, but also on the
basis of impacts on agricultural productivity, domestic public health, local environmental protection,
poverty and vulnerable groups. Given the robustness of the results, this basic ranking would appear to
present a coherent basis on which to start defining a national action plan for land use options in Caprivi.
It is important to recognize, however, that the results of the analysis presented above represent just the
starting point in the use of the priority-setting framework in the context of land use options and SPS
capacity-building and the results must be revisited and revised on an ongoing basis in the light of
improvements in the availability and/or quality of data, changes in policy priorities that imply shifts in
the decision weights and/or the introduction of new decision criteria/land use options, etc. In particular
the MCA/Millennium Challenge Corporation project that is investigating the option of chilled beef
exports from the Caprivi will generate further information for a refined future analysis.

It is possible that some stakeholders will be concerned about the priorities presented above. It is
important to recognize that the aim of the framework is not to make decisions over investments in land
use options in the Caprivi, but to provide an input into established systems of decision-making. The
framework aims to facilitate a coherent and transparent debate over priorities between land use
options. Thus, if a particular stakeholder is unhappy about the priority given to a particular option, they
can, and should, present new evidence (in the form of revised data to support measures of particular
decision criteria in the capacity-building option information cards/profiles) and/or to suggest how and
why distinct decision criteria or differing decision weights should be employed. Such changes can then
be employed and the model re-estimated accordingly. The framework is easy to apply and accessible to
decision analysts and/or decision makers with little or no prior knowledge of MCDA. Whilst it is not
expected that substantive changes will be made to the basic mechanics of the framework, the
preliminary prioritization reported above could and should be revisited at any time in the future.
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Appendix 3; Reviews carried out in the course of the study

Introduction; the Kavango-Zambezi Trans Frontier Conservation Area

The cost benefit study using multi-criteria decision analysis is focused on the Caprivi portion of the
Kavango-Zambezi Transfrontier Conservation Area (KAZA-TFCA). The KAZA-TFCA is a trans-frontier
multiuse conservation area incorporating parts of Angola, Namibia, Botswana, Zimbabwe and Zambia
(Figure Al1). As can be seen the park incorporates a variety of land uses including the city of Livingstone
as well as a significant number of smaller towns and settlements.

Purpose and establishment of the Conservation Area

Ministers of the five participating countries, Angola, Botswana, Namibia, Zambia and Zimbabwe, signed
a Memorandum of Understanding in December 2006 aiming at establishing the Kavango Zambezi
Transfrontier Conservation Area, or KAZA-TFCA centered around the Caprivi-Chobe-Victoria Falls area
with the aim “To sustainably manage the Kavango Zambezi ecosystem, its heritage and cultural
resources based on best conservation and tourism models for the socio-economic wellbeing of the
communities and other stakeholders in and around the eco-region through harmonization of policies,
strategies and practices.”*> The park was officially launched on the on the 15th March 2012 at a
ceremony in Katima Mulilo in the heart of the area.

The KAZA TFCA program is owned and led by the five partner countries, with a clear focus on community
led conservation as the primary form of land use with tourism as the main source of income generation.
The entire area is in effect the world’s largest conservation site with over 444,000 square kilometers of
natural resources, eco/cultural tourist attractions and includes over thirty national parks, game reserves,
forest reserves, game/wildlife management areas as well as a number of conservation and tourism
concessions for both consumptive and non-consumptive uses. Consumptive uses include exploitation of
forests and hunting in a regulated and sustainable way.

The biological resources of the KAZA TFCA incorporate the largest contiguous elephant population on
the African continent, estimated at half the total world population, but other wild and plant life is varied
with at least 3,000 plant species and more than 600 species of birds that are characteristic of the
southern African savannahs, woodlands and wetlands. Many species are unique to the area. Also
incorporated are the Victoria Falls (a World Heritage Site) and the Okavango Delta (a Ramsar Site falling
under the International Convention on Wetlands).

The numbers of people living within the park is variously estimated at between 1 million to 2.5 million
people. The location of the TFCA, which is remote from national capital cities and in the border areas of
all participating countries, has led to the historical marginalization of communities in the area. These
individuals already bear the direct opportunity costs covered by the term human-wildlife conflict with
limited opportunities for legal access or control over natural resources as well as the overall issues
caused by trans-boundary animal diseases. The population of the Caprivi is variously estimated at about
80,000, the majority of whom are Lozi speaking.®®
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Figure Al; General map of the Kavango Zambezi Transfrontier Conservation Area (KAZA — TFCA) showing major land use types.”’
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Land use is by no means as homogeneous within the various parks as the designations in Figure Al
would lead one to believe. As an example the Bwabwata National Park in the Caprivi has 4 sub sections
as shown in Figure A2 plus communities living within the park itself®®. Some maps additional show a
ceded block north of the road between Omega and Chetto as being designated for agricultural use.

Figure A2; Bwabwata National Park in the Caprivi showing various land use sub designations within
the park *°

1o Use Ared

Multip

Livestock farming in the Northern Communal Areas (NCAs) are primarily subsistence with some form of
transhumance that involves movement between Namibia and Angola and Caprivi. Reported numbers of
cattle in the NCAs is not known with any accuracy and census figures are based on vaccination coverage.
On that basis the estimated populations of cattle in east Caprivi are shown in Table Al (Food and

Agriculture Organization, 2009).%

Table Al. Summary of Livestock Census, December 2006 (after FAO 2009)
District/Region | Cattle | Sheep | Goats | Horses | Donkeys | Pigs

East Caprivi 156379 | 762 | 92000 19 28 524

Page | 49



3.1 Carbon balances in savanna under different management regimes
Climate of the Caprivi Strip

The climate of the Caprivi Strip is classified in the KOppen — Trewartha system as BShw. In essence it is a
semiarid warm climate zone bordering the tropical (A) dry ‘winter’ (w) climates further north and cooler
semiarid zones further poleward. Figure A3.1.1 shows the basic ‘available water’ characteristics of this
climate for the Eastern Caprivi Strip which is the main determinant of vegetation patterns in the region.
The climate is even though night temperatures in June — July can drop to 3-4°C which coincides with the
period of lowest rainfall. The following are the chief characteristics of such a climate;

Rainfall is highly variable from year to year
Vegetation types are adapted to a single rainy season of less than six months

3. The carrying capacity of the land in terms of livestock units (LSU’s) is low when compared with
temperate zones

4. The end of the dry season is a time of high stress on animals, both domestic and wild, and the
environment when burning is at a high level and availability of forage is at its lowest
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Figure A3.1.1; Rainfall, effective rain, open pan evaporation (Eto) and available water deficits in the
eastern portion of the Caprivi Strip (values calculated using Food and Agriculture Organization
CROPWAT software*!)

Under natural conditions the content of organic matter in soil is constant with rates of decomposition is
equal to the rate of supply of organic matter from plants. The equilibrium is disturbed when forests are
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cleared and the land is used for agriculture. There is also a decline in organic matter when grasslands
are transformed into cropland, or when savannas are burned. The decline is rapid in the first few years
after deforestation and gradually slows over the next 10 to 50 years. Organic matter is also lost through
misuse or deterioration of land (soil erosion, salinization, alkalization and soil degradation), and because
of the increasing non-agricultural use of land (urbanization and highway construction).

On the other hand, there may be an increase in organic matter when good farm management is
practiced and organic manure and compost are used, when arid land is irrigated, or where agricultural

land is reforested “&*

. While there is a measure of agreement about the general effects of changes in
land use on the carbon cycle, a review of the literature of actual field studies shows a number of
significant gaps in our knowledge and understanding of the detailed processes going on. Issues such as
burning, particularly in an African context, bush encroachment, the effect of large herbivores, grazing
patterns of various types of livestock and so on are both controversial and poorly understood. As an

example the following quote from Williams el al, 2007 is typical.

“.......much of Africa, particularly in the semi-arid regions, is vulnerable to degradation, that may be the
result of periodic drought or caused by agricultural and pastoral activities, releasing presumably large
but unknown amounts of CO2 from cleared and dead vegetation as well as possibly triggering strong

biophysical feedbacks to the climate system that may accelerate warming and prolong droughts.”*

Therefore when interpreting the data shown in this review it is important to realize that the apparently
hard numbers given are no more than rough estimates backed up by little hard data and that qualifying
words such as ‘may’, ‘possibly’, ‘presumably’, ‘unknown’ are frequently used in reviews on the topic.

Table A3.1.1 is adapted and partially updated from a table in Grace et al (2006) and provides an
illustration of the lack of information on the topic in that there are few studies on the topic of carbon
sequestration in savannas, the studies do not offer a complete picture of what amounts of carbon are
present and how these are changed by changes in climate, changes in herbivorous species mixes,
management/land use and so on. In fact the entire scope of human knowledge on the carbon cycle as it
relates to the African savanna has changed little in recent decades.
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Table A3.1.1 Carbon stocks in savanna ecosystems of the world, expressed as above ground biomass—carbon per area of land (t C ha)1),
obtained from published data by assuming that biomass is 50% carbon (adapted from Grace et al 2006)*

Leaf | Wood | Total above | Litter | Total below Soil Increase Authors

ground ground carbon /loss in

biomass biomass carbon
Entire South Africa 6.1 4.9 Rutherford (1993)*
Entire South Africa 6.7 5.4 Rutherford (1993)
Nylsvley, South Africa, | 1.4 | 8.1 9.5 6.6 7 23.3 Tothill and Mott (1985)"
broad-leaved savanna
Nylsvley, South Africa, | 2.6 5.1 7.7 12 33.9 Increase of | Scholes and Walker (1993)*
broad-leaved savanna, 10%
fire every three years
Carbon loss from =6.61 Revised 1996 Intergovernmental Panel
African savanna burnt biomass x on Climate Change (IPCC) Guidelines for
annually 85% National Greenhouse Gas Inventories:

+/-30% Reference Manual

Orinoco Llanos +1t/yrover | SanlJoseetal, 1998a &b
protected from 20 years
burning
Orinoco Llanos Loss of half | Scholes and Hall (1996)"
converted to cropping initial C
Moderately grazed 85.2 Abril and Bucher, (1999) *°
subtropical savanna
(Chaco dry savanna,
Argentina)
Heavily grazed 66.5 Loss of just | Abril and Bucher, (1999)

subtropical savanna
(Chaco dry savanna,
Argentina)

over 20% of
soil carbon
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The clearest set of published figures on carbon levels with grassland type and management are those of
Petri et al (2010)*". The authors have considered four types of grasslands i.e.;

herbaceous closed-open cover;
evergreen closed-open shrub cover;
deciduous closed-open shrub cover; and

P wNhe

sparse herbaceous and shrub cover.

The areas under grasslands were also further classified into another three categories based on expected
management status so as to define varying scenarios of C sequestration or loss potentials. These
scenarios are based on methodologies suggested by the Intergovernmental Panel on Climate Change
(IPCC) for estimating relative changes in carbon stock after changes in management. Three
management states were identified i.e.;

1. natural grasslands where no management changes are expected to take place;
degraded grasslands that are presumably poorly managed and where management
improvements are not expected to take place in the short to mid-term; and

3. areas that are potentially susceptible for improvement

Table A3.1.2 shows the distribution worldwide of actual mean soil carbon stocks under different
climates and typologies of grassland.

Table A3.1.2: Average stock of organic carbon (0-30 cm) in different grassland types (kg/m2) (After
Petri et. al., 2010)

HERBACEOUS Deciduous shrub evergreen shrub Herbaceous Sparse shrub / herbaceous

Subtropics 3.3 51 4.8 5.4

However for more details assessments the IPCC has provided a framework for estimating and simulating
emissions resulting from changes in grassland by analyzing data from 49 studies that appeared to isolate
the management effect (Ogle, Conant and Paustian, 2004)>>. Data for the various sub-divisions of sub-
tropical grasslands has been extracted from this study and are summarized by, management status and
main grassland typology (Table 3 A3.1.3). However the authors add the following reservations in
respect of the data in Table A3.1.3;

Where there is no data, and this is particularly true for Africa, soil carbon sequestration factors of similar
climates or the IPCC default values were used (details of references used are presented in Table A3.1.5).

1. Some of the experiments were not completely georeferenced, which makes for difficulties in
attributing the results to a certain combination of climate, management and vegetation.
There is a significant lack of data in developing non-tropical areas, and
There is a little data for unmanaged grasslands.
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Table A3.1.3: Sequestration factors for organic carbon as a function of grassland typology,
management status and climatic zones (After Petri et. al., 2010)

Sub-tropical dryland grassland Grassland types Degraded Improved
types

Shrub 1.02 0.56 1.07
Grasses 1.02 0.8 1.1
Sparse grasses 1.02 0.7 1.1

Total and mean carbon sequestration is presented in Table A3.1.4.

Table A3.1.4: Mean (kg C/m2) carbon sequestration (0-30 cm) as a function of grassland typology and
management level (After Petri et. al., 2010)

Typology of grasslands Natural Degraded Potentially improved
Deciduous 0.06 -0.02 0.03
Evergreen 0.13 -0.05 0.07
Herbaceous 0.03 -0.02 0.02
Sparse 0.02 -0.02 0.02
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Table A3.1.5: Sequestration factors for organic carbon as a function of grassland typology, management status and climatic zones (Chapter 1)

Land cover class without management (natural) Managed Degraded
Stock change Authors Stock change Authors Stock change Authors
factor factor factor
Shrub cover, closed-open, 1.02 | Solomon et al, 1.05-1.1 Batjes, '0.39 Puerto et al., 1990
evergreen 2007 1.07 2004, 0.56 Derived from
Derived Bonet, 2004
Shrub cover, closed-open, 1.02 | Solomon et al, 1.05-1.1 Batjes, 2004, | '0.39 Puerto et al., 1990
deciduous 2007 1.07 Derived 0.56 Derived from
Bonet, 2004
Herbaceous cover, closed- 1.02 | Solomon et al, 1.05-1.1 Batjes, 2004 0.8 Derived
open 2007 1.1
Sparse herbaceous or sparse 1.02 | Solomon et al, 1.05-1.1 Batjes, 2004 | 0.7 Derived
shrub cover 2007 1.1
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3.2; Literature review and discussion document; Ecological values attributed
to land use patterns in the Kavango-Zambezi Transfrontier Conservation Area

Introduction

There has been a considerable amount of discussion in conservation literature of the importance of
including ecological and species conservation dimensions into economic cost benefit analyses.”>, *°& *’
However these proposals have not led to any formal cost benefit studies that have successfully
incorporated these to date. This review is aimed at summarizing the existing data on the ecological
implications of land management in terms of species diversity, carbon, as well as soil and water
conservation. The intention is to inform the corresponding economic and social dimensions of any such
analysis. As a starting point Table A3.2.1 was been constructed determine what data could be gathered

from existing literature

Table A3.2.1; Proposed matrix for ecological data in multi -criteria decision analysis of various
management systems in the Caprivi Strip

Land use Land use Species diversity or occurrence
Carbon sequestration Plant Animal
Livestock carbon Scalar or number Scalar or number

wildlife refuges and corridors
water recharge and purification

Wildlife carbon Scalar or number Scalar or number
wildlife refuges and corridors
water recharge and purification

Mixed/multi | carbon Scalar or number Scalar or number
species wildlife refuges and corridors
systems water recharge and purification

The following were the proposed sub divisions within the Ecology sub-matrix of the multi-criteria
decision analysis (MCDA) analysis. The section is tentative in the following respects;

1. Land use subdivisions
2. The Criteria used
3. The Data values

Carbon sequestration

There is general agreement that climax biomes are generally carbon neutral in that fixing of carbon
dioxide by photosynthesis is matched by its production. Greenhouse gas negative systems, such as peat
bogs, do not occur in the Caprivi Strip though some areas of permanent wetland may qualify as being
carbon negative. Due to the current lack of literature specific to the Caprivi an estimate is made based
on the global review of Neely et al, 2009.%® In this review the following broad conclusions can be drawn
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on changes in the carbon cycle in relation to livestock production in sub humid regions as compared

with ‘virgin’ or pre historic’ habitats;

1. Overgrazed with domestic livestock; initially large carbon positive and then carbon

neutral

2. Managed and mixed species; initially medium carbon positive if converted from wildlife

use or carbon negative if changed from purely domestic livestock management system

and then becoming carbon neutral

3. Managed wildlife; carbon neutral (virgin) or carbon negative if converted from grazing

by domestic animals

Plant species diversity

There is no data available on plant species diversity under different management systems in the Caprivi

Strip so data from Jeltsch et al 2010 is used instead.® The authors present data of vegetative diversity in

Thornbush Savannah from various sheep farms with adjacent game management areas for the north

central area of Namibia. An interpretation of vegetative diversity in three management systems could

be that shown in Table A3.2.2.

Table A3.2.2; Plant species diversity in various land uses in the Thornbush Savannah of North Central
Namibia (after Jeltsch et al 2010)

Land management Intensive livestock Extensive domestic

livestock management

Game farming

Number of species -10to +10 0to +10

+30 to +40

Animal diversity

There is very little specific information on animal species diversity and density under different land use

systems. The following table (Table A3.2.3) has been constructed on the raw data presented in the

survey carried out by Elephants without Borders (Chase, 2007).%°

Table A3.2.3; Data on species diversity in Protected Areas and Conservancies in the Caprivi strip

interpreted in terms of proposed land use classifications for the multi-criteria decision analysis study

(after Chase, 2007).

Land use Number of wildlife species (based Density of wildlife species
on presence/absence and (woodland species only)
weighted by area)
Livestock 0 0
Wildlife 0.099 15.42
Mixed/multi species systems 0.031 2.23

’ Pre human settlement
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3.3 Land use systems in the Caprivi area of Namibia

Introduction

This review looks at the patterns of land ownership and management in Namibia with particular
reference to the Caprivi area. The aim is to generate a list of ‘land use options/alternatives’ to populate
a model for economic, social and environmental analysis using MCDA. As such the review is far from
comprehensive as the aim is to generate relatively broad categories of land use that are currently
practiced in the Caprivi.

Prior to independence Namibia had broadly three main land use systems being, commercial privately
owned land south of the Veterinary Cordon Fence (VCF), a communal land system primarily north of the
VCF and a network of national parks. Respective areas in the three systems amounted to 44%, 42% and
17% of Namibia’s land area. At independence on 21 March 1990 Namibia adopted a constitution that
specifically addresses habitat conservation and protection of natural resources (Anon 2012°" and
Barnard 1998%). The country has taken this provision seriously and in the post-independence era new
land uses have developed and now comprise a significant proportion of the total. More specifically the
concept of conservancies in the communal areas has developed apace and now account for 19% of the
total land area of the country.

Table A3.3.1 summarizes the various types of land use currently practiced in Namibia. As can be seen
each type of land ownership can now be subdivided into various land use sub-divisions. In essence the
communal areas have begun to mirror the land uses seen in the private sector where three uses
(livestock, wildlife and mixed multispecies) are seen. Commercial wildlife hunting and ecotourism have
expanded into the communal areas from both private lands and protected areas. The uses and
development of each type of area is described in more detail below.

Protected areas

Essentially National Parks concentrated along the more arid western parts of Namibia though a
significant portion of the western part of the Caprivi is protected. The majority of the protected estate
takes in almost the entire coastline of the country with some associated protected marine areas mainly
in the south central coast. Protected areas fall into four broad categories;

e desert parks, such as Namib-Naukluft Park and /Ai-/Ais Hot Springs

o developed wildlife parks — Etosha and Waterberg Plateau

o less developed wildlife parks, all of which are found in the north-eastern parts of the country,
such as Mamili National Park and Caprivi Game Park

e numerous small reserves, resorts and recreational sites, such as Popa Game Park and Hardap
Recreation Resort.

Trophy/safari hunting in state protected areas in 1996 was estimated at US$215,000 in 1996 versus USS
681,000 spent in Communal Conservation areas (Turpie et al 2010)%
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Traditional communal lands

The legal status of communal land has been confused with a combination of laws and precedents from
before 1990 that originated in South Africa, Namibia and the ‘homelands,’ as well as the guiding
principles of the Constitution, customary law and post-1990 sectoral legislation. The relationship of
post-1990 sectoral legislation to the Communal Land Act is unclear. This causes problems for residents
of these areas since they are not sure that they will have continued access to their land and there is no
indication that the situation has been fully resolved (Blackie, 2000)**

For the purposes of this review traditional communal lands are subdivided into two broad categories,
i.e. those that are primarily managed for domestic livestock with limited or no wildlife, and those
belonging to the new conservancies that have domestic livestock with wildlife (mixed multispecies) or
consist of wildlife only. An example of what is essentially a wildlife only conservancy is that of the Nyae
Nyae communal lands but in practice it appears that land use in the communal lands in the Caprivi itself
is either primarily domestic livestock oriented or mixed multispecies.

In communal areas agro-pastoral systems are still the norm, combining extensive livestock management
with small-scale cropping, and a diverse use of trees and other wild resources. Wildlife populations have
been generally rich in the northeast and northwest. Residents of communal lands have use-rights over
arable land, rangeland, and some trees, but no individual ownership of the land or resources (Ashley,
1996).%°

In the Caprivi the communal areas are of two kinds namely; traditional communal lands and the
Registered and Emerging Conservancies. As of 2011 there were 11 registered conservancies in the
Caprivi (Table A3.3.2). The seven Conservancies declared prior to 2006 are shown in Figure A.3.3.1.
Communities wishing to register as conservancies must elect a representative committee negotiate and
agree boundaries with neighboring communities and draw up a constitution and management plan
which is then submitted to the Ministry of Environment and Tourism for consideration.

Community forests, a comparatively new development in conservancies follow the same basic principles
of community based natural resource management (CBNRM) of wildlife oriented conservancies to
benefit the local community by providing an opportunity to develop a forest management plan in which
explicit extraction and use quotas are set out. Income generated from the use of these resources is
intended to benefit the community directly (Dusenberry 2012)%.

Page | 59



Table A.3.3.1; Land uses in Namibia based on a review of various sources

Land use type

Sub divided into-

Notes

Protected areas

Hunting permitted (concessions in
State Protected Areas?) and
others where no hunting is

Namibia has an extensive State Protected Area
arrangement, covering about 17% of the country.

permitted
Namibia Registered conservancies Namibia’s CBNRM Programme includes extending
Conservancy protected areas in the form of conservancies are multiple
Program use zones where residents are given partial rights to
manage and benefit from wildlife to 19% of the country,
i.e., over 130,000 square kilometers is covered by 64
registered conservancies with over 230,000 members.®’
Emerging conservancies Circa 25 new conservancies in development
Concession Hunting concessions in areas As game numbers increase in registered conservancies,
which could be wildlife only, concessions are available via auction through the Ministry
multiple use and various types of of Environment and Tourism for trophy hunting, own use
land ownership from communal and shoot and sell. Prices in 2005 ranged from USS$150 for
to private (e.g. Weaver and Skyer | a duiker to USS$ 15,000 for an elephant (2005 prices
200568). quoted by Weaver and Skyer 2005). The assumption is
that the bulk of the fees collected are paid to the
community in the conservancy. These areas are within
both the State Protected Areas, commercial wildlife farms
and Conservancies in the traditional communal lands
Traditional Livestock — no wildlife Communal lands encompass an additional 42%, mainly in
communal the area to the north of the Veterinary Fence. Rainfall is
lands Livestock with wildlife (mixed relatively plentiful in the eastern portion of this area
multispecies) including the Caprivi. The assumption is that the Caprivi
area is de-facto mixed multispecies but not all declared as
conservancies
Without livestock — wildlife only For example the Nyae Nyae communal lands, now a
conservancy, belonging to the Ju/’hoansi San are part of
the 42% of communal lands in Namibia and it appears that
livestock rearing has never been a significant economic
activity in this and similar groups. Prior to the declaration
of the Conservancy the Ju/’hoansi San appear to have
been primarily hunter gatherers (outside the Caprivi area
proper)
Private land Livestock Private farms occupy 44% of Namibia and are mainly in

Livestock with wildlife (mixed
multispecies)

Wildlife only

the area to the south of the Veterinary Fence.
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Private land

Privately owned land in Namibia is primarily to the south of the Livestock Veterinary Fence (popularly
known as the ‘red line’) and appears not to be a significant feature in the Caprivi. A particular feature of
private land ownership is the ability of owners to invest in longer term management measures and one
feature has been the growth of wildlife farming at the expense of domestic animals. Studies indicate
that the conversion to wildlife farming is driven, in part by the increased income that such activities
generate. However from a larger conservation perspective the gains are limited by continued
confinement of game to a limited range in what are effectively a series of compartments. In the era
immediately preceding the development of conservancies private landowners registered increases in
both wildlife numbers (80%) and species (40%) based on the following factors identified by Ashley
(Ashley 1996).

e Land tenure plus use rights over wildlife.

e Market value of wildlife with well developed links with trophy hunting and sport hunting
markets, and increasingly with tourism

e No positive environmental externalities leading to any incentives

e Comparative returns to alternative land use distorted by livestock subsidies -

The first two were positive incentives, the third neutral and the fourth negative though by then, 1996,
livestock production subsidies/incentives were being phased out.?

Table A3.3.2; conservancies in the Caprivi to 2011 and date of registration (source; Republic of
Namibia, Ministry of Environment and Tourism)

Conservancy Date registered
02. Salambala 1998, Jan
16. Kwandu 1999, Dec
17. Mayuni 1999, Dec
18. Mashi 2003, Mar
19. Wuparu 1999, Dec
43, Kasika 2005, Dec
44. Impalila 2005, Dec
49. Balyerwa 2006, Oct
50. Sobbe 2006, Oct
56. Sikunga 20009, Jul
58. Dzoti 2009, Oct
64. Bamunu 2011, Mar

& Agricultural support was focused on commercial farmers through livestock subsidies, loans, extension
and veterinary services, drought relief, and protected markets (source, Ashley, 1996).
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Concessions

The concept of a concession is that of a limited use hunting or tourism permit for an area of land. In
essence it is a limited lease that allows private operators to use land belonging to the private, public or
communal sectors for private profit. Since the concessionaire is bound by both the terms of the permit
and time the environmental and other impacts of such activities can be managed by both the land
owners and the State. In addition the benefits can be easily gauged as they translate into both money
and job creation. Tourism to Namibia is primarily nature based and therefore the value of any given
piece of land to a concessionaire is the game viewing and/or hunting opportunities it offers. This limits
choice to the State Protected Areas and commercial farms managed for wildlife and conservancies.

Figure A.3.3.1; Land use and vegetation map for the Caprivi and conservancies declared before 2006
(after Mendelsohn and Roberts 1997: ‘Land Types’, page 20%°)

LEGEND

Mopane woodland ||
Kalahari woodland [
Floodplains, riverine woodland, rivers and open water [l

Populating an Alternatives list for multi criteria decision analysis
The following is a proposed list of land use alternatives for populating the ‘Alternative Land Uses’ in an
analysis using MCDA.

1. State Protected Areas with hunting concessions permitted

2. State Protected Areas no hunting permitted

3. Registered Conservancies with domestic livestock and wildlife - hunting concessions permitted

4. Registered conservancies with wildlife only with hunting concessions permitted (not sure that
there is an example in the Caprivi

5. Registered conservancies for forest conservation and use

6. Emerging conservancies

7. Traditional communal lands with livestock — no more than residual wildlife

8. Private land with livestock only

9. Private land with livestock with wildlife (mixed multispecies)

10. Private land with wildlife only

There is no indication that Alternatives 5, 8, 9 and 10 exist in the Caprivi. There may also be no real
distinction between Alternatives 3 and 4 for that geographic area though there is an example of
Alternative 4 elsewhere in Namibia.
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3.4 Possible social impacts of land use options and commodity based trade in

beef in the Caprivi

Introduction

This mini review is of existing studies and reviews of the potential social and poverty alleviation
[economic impact at the household and vulnerable group level] impacts of the creation of the KAZA
TFCA and the development of commodity based trade in beef from Caprivi. The study focuses on the
potential impacts on vulnerable groups/areas [women, children, vulnerable areas, smallholders and
unemployed] and the potential number of households involved. In late 2009 something in excess of 200
studies relating in some way to CBNRM programs were identified (Suich, 2010)”°. The current study has
collected in excess of 700 documents of which 8 (i.e. c. 1%) might be regarded as exclusively focusing on
the social and socio economic impacts of conservancies. Most of the studies described are qualitative in
nature with some limited attempts at some statistical rigor (for example see Table A3.4.1). The primary
meta study of Suich quotes no statistics at all other than the numbers of studies with negative and/or
positive findings. The data, such as it is, has been collected into two tables representing the two land
use methodologies adopted in this study. Table A3.4.3 represents the ‘land use classification’ and Table
A3.4.4 follows the alternative ‘scenarios for beef exports from Caprivi.” Also included in the tables is the
criteria ‘agricultural productivity’ as this item is closely bound with many of the social criteria. Each
criterion is reviewed separately below.

Agricultural productivity

The Caprivi region has sufficient rainfall for the inhabitants to engage in some dryland, i.e. unirrigated,
cropping. The definition of agriculture as used here is extended to the keeping of livestock as the land
use and scenario impacts are broadly similar to both planted crops and domestic animals. In the meta
study (Suich, 2010) the agricultural impacts are in three broad categories; access to food, access to land,
and human wildlife conflict. Indications in the first two categories are that the development of
conservancies have lead to real or perceived reduced land access and food availability. Linked to these
indicators are the more quantified rise in incidences of human wildlife conflict which are primarily,
though not exclusively, in the form of damage/depredations to crops and livestock.’ There is no data for
livestock losses in Caprivi but what data there is indicates that somewhat above 60% of crops are
damaged in some way by wildlife. The actual losses might be somewhat less but these are not
guantified in any of the studies reviewed. Losses of livestock and family members, but not crops, to
wildlife have been valued for compensation purposes by the Ministry of Environment and Tourism
(anonymous, undated)”. One study has provided some quantitative data on the impact of wildlife on
communal farmers but it is not easy to interpret the study in terms of hard data particularly as the study
looks at smallholder households only. A figure of US$37 per household per year is given on lost
agricultural productivity but there are several qualifications to this number and all one can really say is

® An 8 km transect of maize and millet crops was undertaken by the senior author on 20 February 2013 about 50 km east of
Katima Mulilo. Considerable crop damage was visible but appeared to be entirely caused by domestic cattle
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that crop damage exists and it impacts negatively on household income, (Jones and Barnes, 2006)"2. For
purposes of the analysis the following arbitrary values have been put in; there is no crop production in
state protected land therefore agricultural productivity is set at zero, for mixed multi species situations
the number is set at 40% (i.e. undamaged gardens) and for private land productivity is set at 100 on the
assumption that fencing is in place to exclude wildlife from domestic animals and planted crops.

Poverty impacts

There are two counterbalancing effects of the creation of conservancies in poverty. The first is some
measure of reduced access to resources for personal use which is counterbalanced by increased income
and services through a variety of options including employment and other work opportunities — such as
handicrafts. Some hard data on incomes and spending at the level of conservancies is quoted by Jones
and Barnes, (2006) but is not in a format than can be used in the tables. There are few studies that
examine household incomes in the Caprivi in detail and many of these tend to be limited in scope
covering one land use option only (e.g. Kanapaux, 2009)"%or present data that is only really translatable
to a Likert type scale in terms of data entry (Emptaz-Collomb, 20097%).

A systematic attempt has been made to quantify the non agricultural benefits of conservancies though
the study is from the mid 1990’s and predate their establishment by some years (Barnes, 1995 as shown
in Table A3.4.1)"”. However it does provide some basis for assigning incomes in terms of numbers for
conservancies though direct comparison with [state] protected areas and private land remain elusive.
Thus the poverty impact is set at ‘some’ while that for protected, traditional and private land is set at
‘none or limited’ given that a number of studies point out that these reflect the current status quo and
that poverty and that today’s income inequalities in Namibia are high.

Impact on vulnerable groups/areas

There is general agreement in the literature that impacts of conservancies and hunting concessions in
these areas have a generally positive impact on the community. While the financial benefits are
relatively easy to quantify the impact on vulnerable areas is also simple to determine since by definition
the entire Caprivi region is a vulnerable area. Vulnerable groups include, women, children, [smaller]
smallholders and [landless] unemployed. The definition of vulnerable group can, in the case of Namibia,
be extended to people living with HIV/AIDS. Namibia’s Gini coefficient of 68.3 makes it one of the most
unequal countries in the world (UNDP, 2012)."° In practice the poorest groups in Namibia are female-
headed households, based in rural areas with have one or more children (Central Bureau of Statistics,
Republic of Namibia, 2008”°) which places the entire project in one of the centers of vulnerability in
Namibia. However there are two issues to consider which are;

% The Gini coefficient measures the inequality among values of a frequency distribution — in this case levels of income). A
country Gini coefficient of zero expresses perfect equality, and of one a hypothetical situation where a single person has all the
income of the country.
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e whether the outcomes of implementing various land use options or commodity based trade

(CBT) scenarios impacts on vulnerable areas

and

o whether there is a trickledown effect to vulnerable groups within those areas

These questions are considered in a little more detail below.

Table A3.4.1: The current contribution to National Income of non-agricultural natural resource use in
four areas of communal land (with associated protected areas) (NS, adjusted for inflation from 1994

value to estimated currency value in 2017) (after Barnes 1995)

Area Caprivi Region Tsumkwe District, eastern
Otjozondjupa region, north of
latitude 22
Extent (sq.km.) 18800 17877
Resource use
Non-consumptive tourism
Community run 155015 82485
Private sector run 8995629 0
Government run 373791 0
Safari hunting 7338909 0
Angling tourism 1995289 0
Community activities
Hunting 42309 226678
Fishery 2774988 0
Timber 99551 37332
Thatch grass sales 111995 0
Other veld products 367097 440514
Craft production 393080 128554
Craft marketing 421822 153930
Commercial timber 616174 0
SUBTOTAL 23685645 1069492
LESS Wildlife damage 521207 67420
costs
TOTAL 23164438 1002072
TOTAL per sq. km. 1233 57

Number of households involved
As discussed in a little more detail in the section describing the land use and scenarios - Caprivi has an
estimated 12,000 farm households of whom 6,840, almost 60%, are believed to own cattle. The total
herd is estimated at 145,000 head.
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Women
The participation of women in economic activities in the Caprivi region is relatively little studied though

7). However the data that has been uncovered do

there are some studies (e.g. Gore and Kahler, 2012
not really provide much data for a study such as this one. It appears that there are differences in
perceptions of conservancies between men and women that would appear reflect the oft repeated
clichés relating to the gender division of economic activities and participation in child raising that obtain
in rural Africa.”® For example in the instance of Caprivi the women appear to be more concerned about

crops and children whereas men have greater concerns about livestock related issues including TAD’s.

Children

There are no studies that can be found that look at the impacts of land use and SBT scenarios on
children. Anecdotally it can be assumed that with increasing wealth in the region increasing
investments in nutrition, clothing, housing and education will be available to children though this is not
easy to quantify in the context of this analysis. It also appears to be true that children are often involved
in cattle herding, perhaps to the detriment of schooling, but this appears to be a little studied topic.

Vulnerable areas

As noted above the entire region is a vulnerable area so it is not really possible to disaggregate impact
effects of various land use options or scenarios by their relative impact on areas, vulnerable or
otherwise.

Smallholders

Using data extracted from a graph in Anonymous, (2012) Table 3.4.2 has been constructed which gives
an idea of the size and ownership distributions in Northern Namibia.” The text in the source document
is unclear but the pattern seems to be similar to that in the Caprivi region mentorship program
participants (Meatco, 2012).%°

Table 3.4.2; Cattle herd sizes and distribution in the Northern Communal Areas (after Anonymous,

2012).
Number of cattle owned | % of owners
1-4 16
5-15 35
16-51 33
52+ 16

The Meatco mentorship program has managed to move significant numbers of smallholders from the
median range (5 to 51 cattle) into the large herd category — primarily through improved management
practices of which direct sanitary and phytosanitary (SPS) related activities have been of marginal effect
at best. The evidence is that the primary effect on smallholders would be to increase market access and
that more direct productivity gains would come from other interventions — primarily in the form of the
introduction of improved husbandry practices. Overall the effect is deemed to be negative because the
application of a mixed multispecies system (the conservancy and the various CBT scenarios) introduce
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livestock—wildlife interactions which in the short to medium term introduce production and marketing
uncertainties in the form of increased problems such as increased possibilities for foot and mouth
disease (FMD) outbreaks.

Unemployed

There is not much in the way of hard data on the various opportunities for employment represented by
the various land use options. While increased income per unit area from various types of tourism is
possible and indeed has been quantified there is no [easily accessible] source of information on the
corresponding work opportunities for unemployed people in the Caprivi. Many such people have
relatively few skills and opportunities would be in unskilled work, crafts, outsourcing of inputs for
hunting and ecotourist operators. While these have been enumerated in some reports it is not possible
to use this data to insert hard numbers in Tables A3.4.3 and A3.4.4 so these have been left as Likert
scales (Suich et al, 2005).2*
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Table A3.4.3; Land use options for Caprivi and imputed values for agricultural and social effects*

Land use type A B C D E
Protected areas Namibia Conservancy Concession Traditional Private land
Program communal lands
Domestic Agricultural 0 40 40 100 100
agri-food /fisheries
effects productivity
Social Poverty effects | None or very limited | Positive but no firm data | Positive but no firm data | None or very limited | None or very limited
effects Effect on 0 Some positive effect Some positive effect 0 0
vulnerable
groups/areas
Number of 0 several hundred several hundred 0 0
households
involved
Women No data No data No data No data No data
Children No data No data No data No data No data
Smallholders 0 some negative effect some negative effect 0 0
Unemployed 0 Some positive effect Some positive effect 0 0

" For the purposes of the two tables on agricultural and social impacts a five point Likert scale is used as follows

e wNeE

Large positive effect
Small positive effect
No effect

Small negative effect

Large negative effect
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Table A3.4.4; Cattle production and marketing scenarios for Caprivi and imputed values for agricultural and social effects

Scenario description 1 2 3 4 5 51 5.2 53 5.4 5.5 6 7 8
Statu Have FMD Caprivi Apply Modifications of -Include Combine Exclude Introduce Exclude the Develop Creation of Develop
s quo treated as recognized Article 8.5.25 that quarantine | the need for heating requirement | exclusively one or more beef
most other as azone 8.5.25 of | achieve in the quarantine | motorized | standard for 10km CBT/ FMD-free processing
transboundar free from the equivalence(ALOP process system transport associated FMD- hazard compartments systems
y animal FMD with TAHC as ) with with freedom in analysis within the for poor
diseases vaccination | it feedlotting processing | last 30 days and Caprivi quality
(TADs) currently critical beef
stands™ control
points
(HACCP)-
based
system
Domesti Agricultural 100 40 40 40 40 40 40 40 40 40 40 40 40
c agri- /[fisheries
food productivity
effects
Poverty 0 Positive but Positive Positive Positive but no Positive Positive Positive Positive Positive but Positive Positive but Positive
effects no firm data but no firm but no firm data but no but no but no but no no firm data but no no firm data but no
data firm firm data firm data firm data firm data firm data firm data
data
Effect on 0 Positive but Positive Positive Positive but no Positive Positive Positive Positive Positive but Positive Positive but Positive
vulnerable no firm data but no firm but no firm data but no but no but no but no no firm data but no no firm data but no
groups/area data firm firm data firm data firm data firm data firm data firm data
s data
Number of 0 Several Several Several Several hundred Several Several Several Several Several
Social households hundred hundred hundred hundred hundred hundred hundred hundred
effects involved
Women No No data No data No data No data No data No data No data No data No data No data No data No data
data
Children No No data No data No data No data No data No data No data No data No data No data No data No data
data
Smallholders 0 some negative some some some negative some some some some some some some negative some
effect negative negative effect negative negative negative negative negative negative effect negative
effect effect effect effect effect effect effect effect effect
Unemployed 0 Several Several Several Several hundred Several Several Several Several Several Several Several Several
hundred hundred hundred hundred hundred hundred hundred hundred hundred hundred hundred

ie. dispense with requirement for quarantine of animals & meat but introduce requirement for motorized transport of cattle to QS/abattoir
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3.5 Scenarios for beef cattle production and beef exports from the Caprivi area
of Namibia

Introduction

The following review looks at the various options (henceforth ‘scenarios’) for development of beef
exports from the Caprivi area. These are based on a presentation made by Gavin Thomson to a working
group led by Jon Barnes which is carrying out a cost benefit analysis on the subject (Thomson and
Penrith, 2012).% The presentation suggests eight scenarios or variants of scenarios for beef export
initiatives from the Caprivi in the context of balanced rural development, including a status quo option.
The various scenarios are outlined in Table A3.5.1 and described in more detail below. Table A3.5.1
includes a column briefly describing, where appropriate, the political, logistical, financial and technical
considerations for each scenario. For purposes of the current analysis some scenarios have been
included though they may be unworkable based on the current wording of the Terrestrial Animal Health
Code (TAHC) or land use options in the Caprivi. However, the relevant chapter of the TAHC is currently
under revision and so some articles are likely to change. They have been included both for
completeness and to complement discussions on possible options.

There are about 12000 smallholder farmers in the Caprivi of whom approximately 60% are owners of
156,000 head of cattle, the major production system being a form of agropastoralism with pastoralists
cultivating some of their food needs from their fields (van Rooyen, personal communication [2012] and
Schoeman, 1989). While livestock are valued property, herds are on average smaller than in other
pastoral systems. Cattle in the Caprivi are Sanga types evolved from crosses between Zebu and
humpless Hamitic longhorn cattle (Schoeman, 1989).% The area is prone to recurrent outbreaks of FMD
which conventionally results in a series of reactions including the closure of the single abattoir in Katima
Mulilo with attendant restrictions on the movement of animals, heightened additional FMD surveillance
and re-vaccination as well as a ban on movement of beef south of the VCF. Livestock is an important
component of rural livelihoods in Caprivi and contribute to virtually all household needs. Direct
production of food and cash is usually small, but the value of cattle for plowing, transport, and as a
reserve and cultural asset is considerable. Households without livestock have lower crop production,
greater dependence on off-farm cash income, and generally greater economic insecurity. Crop
production, an activity undertaken by virtually all households, provides food but rarely cash. Variability,
in harvests between households and between years is high and indications are that most households in
most years cannot produce food sufficient for their needs so that the deficit must be met through other
means such as formal and informal employment and pensions. These are estimated as being important
for 15-20% of rural households, with most regular jobs being in government, NGOs, and with tourism
the main source of private sector employment in rural areas (Ashley et al, 1997).%

Option 1; Status quo

Livestock are sold on local informal markets and to MeatCo to earn cash. Between 1992-96 annual
cattle sales to MeatCo generally ranged between 4,000 and 5,000 animals according to MeatCo Katima
Mulilo Office and these numbers have not changed substantially to date in the current millennium.®

The scale of informal sales is unknown but may amount to 50% of total sales. Informal sales compared
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with formal sales to Meatco are a function of distance from the quarantine station with 55 km to being
the threshold. In other words the closer a producer is to the quarantine station the more likely they are
to sell to Meatco and consequently the less likely to sell locally or to traders (van Rooyen, personal
communication, 2012). Meatco effectively cross subsidizes its activities in the Northern Communal
Areas with operating surpluses in its other abattoirs. Challenges include the high proportion of C grade
cattle with low average weights, which have a significant negative impact on carcass returns and
recurrent outbreaks of FMD in the area. The two abattoirs in the NCA are subsidized by about N$ 10
million annually. Furthermore, producers in the northern areas are paid the same price per kilo as
producers south of the Veterinary Cordon Fence for cattle carcasses according to the carcass grade. This
is despite the perception by producers in Caprivi that producers south of the VCF are paid a higher rate.

Option 2; Initiative to have foot and mouth disease treated like some transboundary animal
diseases with a wildlife component, i.e. where wildlife are essentially ignored when it comes
to management of trade risk

Currently the OIE’s TAHC adopts two different approaches to standard- setting in respect of TADs
associated with wildlife:

1. For some diseases it is assumed that all susceptible species are important in the maintenance
and generation of trade risks associated with infections/diseases that potentially affect multiple
species, e.g. FMD and African swine fever (ASF).

2. For other multi-host infections/diseases only the trade risks associated with domestic animal
species/commodities derived from them are taken into consideration, e.g. highly pathogenic
avian influenza (HPAI), Newcastle disease and classical swine fever (CSF).

Approach 2 provides a convenient mechanism for maintenance of countries, zones or compartments as
‘free’ from the infection/disease concerned because any occurrence in wildlife is essentially irrelevant as
far as trade risk is concerned.

The question therefore arises as to why FMD should be treated differently from HPAI or Newcastle
disease in this respect? Various technical arguments could be presented to support either side of the
argument but the point nevertheless remains as to why this dichotomy exists in the first place (there is
no available explanation). A strong argument could be made for adoption by the OIE of a unified
system.
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Table A3.5.1; Summary of scenarios for beef cattle production and beef exports from the Caprivi area of Namibia

No Description Advantages Disadvantages Critical Success Factors
1 Status quo ‘Well established system — but confusion - Lacks long-term viability Political
regarding what happens in advent of FMD - Cattle owners are - Does not fully address needs
outbreak disadvantaged by the system of KAZA livestock owners
- Not appropriate Logistical
- No considerations
Financial
- No additional costs
Technical
- Existing controls in place
- Additional Directorate of
Veterinary Services (DVS) field
staff needed
2 Initiative to have FMD -Perhaps the most favorable long-term - Not a short-term solution Political

treated as most other
TADs with wildlife
component by World
Organization for Animal
Health (OIE), viz. disease
is only recognized in
livestock (occurrence in
wildlife essentially
ignored)

option —importance of FMD reduced,
including in relation to trade

- Requires at least regional
agreement & collaboration

- Requires AU-IBAR (African
Union Inter-African Bureau for
Animal Resources) or Southern
African Development
Community (SADC) to take up
cause. Needs support of
affected stakeholders

Logistical
- Co-ordination with time tables
of relevant OIE meetings

Financial
- Funding for lobbying of
relevant organizations (OIE,
AU, SADC, COMESA etc)
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No

Description

Advantages

Disadvantages

Critical Success Factors

Technical

The same required for some
other TAD’s such as ASF
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Have the Caprivi
recognized as a zone free
from FMD with
vaccination

From a practical perspective probably
the most obvious solution

Current Southern African
Territories (SAT) serotype
vaccines suboptimal

Caprivi could not comply with
sub-article 8.5.5.2b

Could be even more disruptive
than currently (can take up to
18 months to regain status
after an outbreak)

Political

- Would require a policy/
political decision that this will
be the route to adopt

Logistical

- The logistical requirements
would need careful
consideration

Financial

- Dedicated costing of this
option will be necessary
because the long-term
constraints are likely to be
considerable even if technical
difficulties can be overcome

Technical

- Criteria for evaluating herd
immunity require
development

- Improving efficacy of
vaccination against SAT
serotypes

- Establishment of more
realistic recovery periods &
methods in the event of
outbreaks
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Creation of one or more
FMD-free compartments
within the Caprivi

- Provides an alternative that would be

favored by some stakeholders
because fencing would be required to
separate wildlife from cattle within
the compartment & so indirectly
address their ‘problem animal’
concerns

- Would likely appeal to DVS

- There is no independent
accreditation system available
for compartments

- It would be difficult to maintain
fencing systems in the Caprivi for
various reasons

- There would likely be opposition
from the environmental lobby if
compartments cover large tracts
of land

- Article 8.5.5 of the TAHC
precludes the use of vaccination
in compartments or the
introduction of animals into the
compartment that have been
vaccinated

Political

- The decision to follow this
route would require strong
central government support

Logistical

- Would require extensive
consultation & planning with
private sector players

Financial

- Dedicated financial support
because the cost is likely to
be very high

Technical

- Requirement for a dedicated

feasibility study
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Apply Article 8.5.25 of
the TAHC as it currently
stands, i.e. dispense with
requirement for
qguarantine of animals &
meat but introduce
requirement for
motorized transport of
cattle to QS/abattoir

‘International standard
recognized by WTO/OIE

-Solves some practical problems
but not all

International standard not
accepted by SADC countries or
trading partners

Some provisions of the article
impractical/ scientifically
unsound

Political

- Central government decision
to pursue this route

- Extensive consultation &
achievement of bilateral
agreement with trading
partners

Logistical

- Ensure that remains
profitable

Financial

- Dedicated financial planning
essential although the cost
would not be high

Technical

- Development of an
implementation plan

- Conduct of a dedicated risk
assessment
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Modifications of 8.5.25
that achieve
equivalence(ALOP)

-Will likely satisfy DVS

Practical & financial problems

Political

- Government-led consultation
& agreement on how to
address the issue

Logistical

- Canonly be assessed when
the basic plan is in place

Financial

- Same as for logistical

Technical

- Detailed feasibility study
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6.1 | ‘Include quarantine in the | - Possible financial benefit Increases FMD risk Political
process
- Government decision
Logistical
Financial
Technical
6.2 | - Combine the quarantine | - Would address the need to improve The logistical & financial Political
system with feedlotting the quality of beef produced in the costs/benefits are uncertain
Caprivi Animal health control would Logistical
be complicated .
- Such a system is already being assessed - The location & management
by the MB/Meatco of the QS/feedlots will
require planning
Financial
- Meatco/MB need to devise a
financially sustainable plan
Technical
- Detailed feasibility study
required
6.3 | - Exclude need for -Introduces additional CBT benefits No existing infrastructure Political
motorized transport (investment required)
Logistical
Financial
Technical

- Dedicated risk assessment
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6.4 | - Depending on product, -Makes 8.5.25 entirely commodity- Departs from the Political
introduce heating based though move to lower priced requirements of an
standard associated with | products international standard Logistical
rocessin
P & - Plan for establishment of the
required facilities
Financial
- Financial plan
Technical
- Dedicated risk assessment
6.5 | - Exclude the Political
requirement for 10km
FMD-freedom from the - Government-led consultation
locality of origin in last 30 & decision-making process
days Logistical
Financial
Technical
- Alternative plan based on risk
analysis
7 Develop exclusively -ALOP achieved on the basis of proven Likely resistance from some Political

CBT/HACCP-based
system founded on
dedicated risk
assessment/management
for specific processed
products (value chain
risk management)

equivalence for processed meat
products

stakeholders

- Government-led consultation
process & decision making

- Requires lobbying of OIE at
political level

Logistical

- Comprehensive management
plan
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Financial

- Dedicated financial analysis

Technical

- Risk management plan based
on assessment of the value

chain(s)
Give up the idea of - SPS standards more manageable in the - The business model would Political
export from the Caprivi & Namibian context & foreign require extensive research to
rather develop beef acceptance would be unnecessary determine practical feasibility B Government-led consultation

processing systems for & decision-making process

poor quality beef aimed Logistical

at producing beef-based

P & - Development of the detailed
products for local
. . plan
consumption & sale in

Financial
rural areas north of the

VCF - Dedicated financial analysis

Technical

- Dedicated risk management

plan
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Option 3; Have the Caprivi recognized as a zone free from foot and mouth disease with
vaccination

The option is based on the requirements of Article 8.5.5 of the Terrestrial Animal Health Code, i.e. the
article which defines the requirements of a FMD free zone where vaccination is practiced.

There are three fundamental requirements for the establishment and maintenance of a FMD-free zone
with vaccination:

e There must have been no outbreak of FMD within the zone for the last two years (criteria for
assessing whether a ‘case’ has occurred in that two-year period is provided in Article 8.5.1;
where the World Organization for Animal Health (OIE) defines an outbreak as occurrence of
one or more cases of FMD, i.e. there is no technical distinction between a ‘case’ and an
‘outbreak’);

e No evidence of foot and mouth disease virus (FMDV) circulation has been found during the
last 12 months (this applies to all susceptible species within the zone) using surveillance
systems based on Articles 8.5.42-47);

e Routine vaccination for the prevention of FMD is carried out (but neither the species that
need to be vaccinated nor the requirements/guidelines to prove the efficacy of the
preventative vaccination are provided).

While the first and third bullet points could potentially be complied with in the Caprivi, the second is
unattainable because there are large herds of buffalo in and around the Caprivi within which FMD
viruses circulate continuously without resulting in obvious disease (the implication is that circulation of
FMDV in any species would serve as a disqualification).

For that basic reason the Caprivi could not qualify as a FMD-free zone where vaccination is practiced
even if the vaccination program applied to the cattle population were shown to be effective & there was
no outbreak of FMD for a period of two years. Furthermore, should a FMD outbreak occur in a FMD-
free zone where vaccination is practiced, it would take 18 months to recover the status unless all
affected and in-contact animals were ‘stamped out’ (Article 8.5.9.2b). Even if ‘stamping out’ were to be
conducted recovery of recognition for the free zone would require a minimum of 6 months (Article
8.5.9.2a).

This option is therefore precluded by the current provisions of the TAHC. However, if amendments
were made to some provisions of Chapter 8.5 it could become a scenario worth consideration.

A peculiarity of Article 8.5.5 alluded to above is that although it is implicitly based on the presumption
that vaccination against FMD in the zone concerned will be effective (i.e. will generate an effective level
of herd immunity), no criteria for ensuring that the vaccination program is, in fact, effective are
provided. All that is required is that routine vaccination is carried out for the purpose of prevention of
FMD using a vaccine or vaccines that comply with the requirements of the Terrestrial Manual. Put
simply, there is no set of standards provided by the OIE upon which the efficacy of a preventative
vaccination program could be assessed as being satisfactory other than through the non-occurrence of
outbreaks of FMD or virus circulation (which non-event would not be entirely dependent upon the
efficacy of a vaccination program). This is perhaps fortunate because it has been shown in the recent
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past that preventative vaccination against Southern African Territories (SAT) serotypes in southern
Africa is only marginally effective for a variety of reasons (SADC, 2010; University of Pretoria, 2011).

Option 4. Creation of one or more foot and mouth disease -free compartments within the
Caprivi

Chapter 8.5 of the TAHC makes provision for the creation of FMD-free compartments in otherwise
‘infected’ countries or zones (Article 8.5.6), i.e. creation of production enterprises — which can be
physically separated — that are managed on the basis of integrated bio-security systems targeting FMD.
Theoretically therefore, it would be possible for compartments to be established in the Caprivi which
contain livestock but exclude wildlife, particularly buffalo. To achieve that in practical terms would
require that the compartments be separated by physical barriers (e.g. game-proof fences) from areas
where wildlife occur. In other words, domestic livestock in specific locations could be fenced off from
FMD-infected wildlife populations. It is known from previous interaction with some communities in the
Caprivi that a significant number of livestock owners favor this approach although they do not
understand all the implications.

There are potential advantages for beef production associated with such an approach but equally there
are a number of constraints which are environmental, financial & technical in nature:

- Environmental (to some extent also political): The main issue here is that there is very little
privately-owned land in the Caprivi with a large proportion of land utilized one way or another
for wildlife conservation. Most land is controlled either by government or communally.
Establishment of beef production compartments in such a land-ownership system is clearly
complicated. Moreover, the environmental lobby is strongly opposed to fences that constrain
the movement of wildlife.

- Financial: Establishment and management of compartments which are financially viable in arid
environments, where grazing and water supply is frequently limited, implies a high element of
risk. Construction & especially maintenance of game-proof fences in the Caprivi would also be
expensive & logistically challenging.

- Technical: Sub-articles 8.5.6.2c & 8.5.6.2d of the TAHC clearly state that vaccination against
FMD within compartments should be prohibited and entry of animals vaccinated against FMD
within the last 12 months should not be permitted. It needs to be remembered that it is
Government policy to vaccinate all cattle in the Caprivi at least twice a year & in some locations
more frequently. This implies that sourcing cattle for compartments in the Caprivi would
essentially be impossible in present circumstances.

From the above summary it is obvious that establishment of FMD-free compartments in the Caprivi,
while potentially feasible, faces a variety of complicated constraints.
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Option 5; Apply Article 8.5.25 of the Terrestrial Animal Health Code as it currently stands,
i.e. dispense with requirement for quarantine of animals & meat but introduce requirement
for motorized transport of cattle to QS/abattoir

Article 8.5.25 contains provisions with respect to FMD that represent the nearest the OIE has come to
developing guidelines for commodity-based trade in beef. The title of the Article is: ‘Recommendations
for importation from FMD infected countries or zones, where an official control programme for FMD,
involving compulsory systematic vaccination of cattle, exists’

The problem with Article 8.5.25 is that sub-article 1d requires that “The entire consignment of meat
comes from animals which were kept for the last 30 days (i.e. prior to slaughter) in an establishment &
that FMD has not occurred within a 10 km radius of the establishment during this period”. In locations
such as the Caprivi where large numbers of healthy buffalo infected with SAT serotypes are present (the
vast majority of such buffalo do not show signs of infection), it would be impossible for anyone to certify
that such buffalo did not come within 10 km of the origin of all animals in a consignment. The reason is
that the intensity of laboratory-based surveillance required to detect subclinical infection on a 30-day
rotational basis is not conducted currently anywhere in the world at present; such surveillance would be
logistically too complicated and expensive to institute as a routine. Presumably those drafting this
article meant by ‘occurrence of FMD within a 10 km radius’ were referring to clinical disease. The
problem is that a ‘occurrence’ of FMD is explicitly addressed in the introduction to chapter 8.5 of the
TAHC refers not only to clinical disease but also to the ‘presence of infection with FMDV in the absence
of clinical signs’. In effect therefore the certification required by Article 8.5.25 could not be provided by
DVS.

Option 6; Modifications of 8.5.25 that achieve equivalence (Appropriate Level of Protection)
Article 4 of the SPS Agreement recognizes that different SPS measure may be equally effective in
satisfying an importing country’s appropriate level of protection (ALOP). In theory, importing Members
[of the WTO] are obliged to accept as equivalent the SPS measures of an exporting Member (even if the
measures are different from the importers) if the exporter objectively demonstrates that its SPS
measures match the importer’s appropriate level of protection.®®

The concept of ‘acceptable risk’ is an underlying principle of the WTO SPS Agreement and is sometimes
referred to as the ‘appropriate level of protection’ (ALOP). For some commodities — for example, beef
from which the bones and lymph nodes have been removed — the risk of transmission of TADs is low,
because viruses that cause diseases such as FMD, Rift Valley fever and rinderpest are unable to
withstand the low pH associated with postmortem maturation of beef (Thomson et al 2004; Thomson et
al 2009; Paton et al 2010).”

The accepted basis for demonstrating equivalence is through risk analysis and guidelines for conduct of
risk analyses are provided by the OIE as well as the other international standard-setting bodies
concerned with the SPS Agreement. It is assumed that the five sub-scenarios proposed within this
option (5) can be proven to be equivalent to Article 8.5.25 on the basis of formal risk assessment:
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6.1 Include quarantine in the process i.e. a pre-slaughter quarantine period because the DVS
of Namibia is insistent upon application of quarantine.

6.2 Combination between an extended quarantine period and feeding of the animals in
quarantine to improve carcass/beef quality. However, the logistics and financial viability
of this option require detailed investigation. This may be facilitated by the fact that the
MB is investigating a similar option elsewhere in the western part of the NCA.

6.3 Exclude the need for motorized transport, i.e. maintain trekking of animals along roads
with contact enabled between resident cattle and those being trekked. This will likely
reduce costs but trekking in the context of FMD is a high-risk practice and also results in
loss of condition if the distances involved are long. This is arguably a high risk option but
is no worse than current practice.

6.4 Depending on product, introduce heating standards associated with processing of
animal products, i.e. essentially reaching an internal temperature of 70°C for 30 minutes
(Article 8.5.34).

6.5 Exclude the requirement for 10km FMD-freedom from the locality of origin in last 30
days based on a dedicated risk analysis which demonstrates the inappropriateness of
this provision in the Caprivi context.

Option 7; Develop exclusively commodity based trade (CBT)/hazard analysis and critical
control point (HACCP)-based system founded on dedicated risk assessment/management for
specific processed products (value chain risk management)

Option 6 proposes that the procedures for, rearing, slaughter and processing of cattle should be
approached holistically with full account being taken of pre-requisite programs that reduce the level of
exposure of cattle to potential sources of FMDV infection. When combined with other risk mitigation
measures applied along the value chain (e.g. quarantine, deboning & maturation) the level of risk
mitigation could be shown by risk analysis to be equivalent to standards based on zoning or
compartmentalization. However, quantification of risk does present a problem but that too could be
addressed.

Option 8. Give up the idea of export from the Caprivi & rather develop beef processing
systems for poor quality beef aimed at producing beef-based products with extended shelf-
life for local consumption & sale in rural areas south of the Veterinary Cordon Fence

This option is based on the observation that currently beef produced in the Caprivi as well as most of the
rest of the NCA is of poor quality and not suited to most export markets other than those for processing
beef. On the other hand, the population of the NCAs is overwhelmingly young and poor with
consequent limited access to diets containing sufficient high quality protein. It is therefore logical that
locally available meat that is processed to make it more palatable and to increase its shelf-life in an
environment where refrigeration is not widely available may constitute a national investment worth
making. This is being undertaken in some African countries on a commercial scale (e.g. Kenya).
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While this idea is simple it would take considerable organization & investment to make it viable. It is
suggested that such a feasibility study based on this or perhaps similar ideas would be worth
consideration.

3.6 Analysis of Namibia’s trade data

Trade in sanitary and phytosanitary sensitive agri-food products

Table A3.6.1 provides an overview of the key SPS requirements associated with Namibia’s traditional
and non-traditional agri-food exports. Agricultural and agri-food exports from Namibia have averaged
4428 million USS annually in the period between 2009 and 2011. Exports are largely dominated by
seafood which is responsible for nearly 50% of agri-food exports during this period. Exports of,
beverages, unprocessed animal products and live animals account for much of the remainder of SPS
sensitive exports.

SPS requirements as illustrated in Table A3.6.1 show that private sector standards are particularly an
issue for beverage exports and animal health, environmental compliance and food safety is important
for seafood exports, that food safety and animal health is important for terrestrial animal products and
finally that animal health is important in the case of trade in live animals.”® It is important to recognise,
however, that there are wide differences in the application and enforcement of SPS requirements across
markets and segments within markets. Namibia’s agri-food trade is predominantly with Europe,
neighbouring countries including South Africa and other African countries with widely varying SPS
standards and level of enforcement. The EU Rapid Alert System for Food and Feed (RASFF) Portal lists
104 Notifications for Namibian imports between 1999 and 2011 which indicate that heavy metal and
microbiological contamination for seafood and microbiological contamination in animal products are the
most common issues (Table A3.6.2).

Key to sensitivity of SPS issues on trade
XXX high influence

XX some influence

X little influence

Blank no influence
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Table A3.6.1. Namibian agri-food exports and attendant sanitary and phytosanitary requirements (average annual exports between 2009 and 2011)*

Category Average Annual Proportion of Total Sensitivity
(Harmonized System 1992 2 Digit) Exports SPS Sensitive Plant Animal Food Environmental Private
(USS,000,000) Exports (%) Health Health Safety standards standards
01 Live animals 359 8.1 XXX X
02 Meat and edible meat offal 587 13.3 XXX X
03 Fish, crustaceans, molluscs, aquatic invertebrates, nes 2081 47.0 XXX XXX XXX XX
04 Dairy products, eggs, honey, edible animal product, nes 17 0.4 XX XX X XXX
05 Products of animal origin, nes 4 0.1 X XX
06 Live trees, plants, bulbs, roots, cut flowers etc 3 0.1 XX XX
07 Edible vegetables and certain roots and tubers 53 1.2 XX XXX
08 Edible fruit, nuts, peel of citrus fruit, melons 141 3.2 XXX XXX
09 Coffee, tea, mate and spices 2 0.1 X X X XXX
10 Cereals 3 0.1 XX XX X
11 Milling products, malt, starches, inulin, wheat gluten 12 0.3 X XX
12 Oil seed, oleagic fruits, grain, seed, fruit, etc, nes 13 0.3 XXX XX XXX
13 Lac, gums, resins, vegetable saps and extracts nes 0 0.0 XXX XXX
14 Vegetable plaiting materials, vegetable products, nes 0 0.0 X X
15 Animal, vegetable fats and oils, cleavage products, etc 23 0.5 XX
16 Meat, fish and seafood food preparations, nes 156 3.5 X XXX X XXX
17 Sugars and sugar confectionery 34 0.8 X X
18 Cocoa and cocoa preparations 17 0.4 X X
19 Cereal, flour, starch, milk preparations and products 18 0.4 X
20 Vegetable, fruit, nut, etc. food preparations 8 0.2 XX XX
21 Miscellaneous edible preparations 7 0.1 X
22 Beverages, spirits and vinegar 644 14.6 X
23 Residues, wastes of food industry, animal fodder 85 1.9 XX XX X
24 Tobacco and manufactured tobacco substitutes 38 0.9 X
44 Wood and articles of wood, wood charcoal 105 2.4 X X
46 Manufactures of plaiting material, basketwork, etc. 0 0.0 X
48 Paper & paperboard, articles of pulp, paper and board 18 0.4 X XX X
50 Silk 0 0.0 X XX
51 Wool, animal hair, horsehair yarn and fabric thereof 0 0.0 X
52 Cotton 0 0.0 X
TOTAL 17,620

*Source: COMTRADE
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Table A3.6.2; Rapid Alert System for Food and Feed (RASFF) alerts for Namibian imports 2004 to June
2012

PI'OdUCt CatEgory [e2} o — o o < N o ~ 9] [e2]) o — (o]
(o)) o o o o o o o o o o — hm) hm)
)] o o o o o o o o o o o o o
— o~ [o\] [o\] N ~N ~N ~N ~N ~N N N N o~
Microbiology 18 1 6 2 3 1
Fish Manufacturing 1 6 2 4

Heavy metal 1 1 5 3 11 2 7

Prepared food Microbiology 1

Meat Microbiology 1 9 4 5 6 3
Vegetables MRL 1
TOTAL 18 3 0 16 5 6 11 3 11 4 13 6 2 6

Source, Rapid Alert System for Food and Feed (RASFF) Portal

Given the overall composition of Namibia’s agri-food exports and experiences to date, SPS requirements
are a particularly major issue with seafood and meat exports (which are classified under Harmonized
System (HS) 02 and 03 and account for 60% of SPS sensitive exports) and other exports where
microbiology is a concern. The overall trend of RASFF alerts is downward. Other competitiveness
factors, such as primary producer and processor productivity, continuity/reliability of supply, logistical
costs, macroeconomic factors and international commodity price trends have arguably assisted
Namibia’s agri-food trade performance providing good access to regional and overseas markets (Figure
A3.6.1).

LPI Score

Timeliness Customs

e |ncome: Upper middle
income

e N amibia

Tracking & tracing Infrastructure

Region: Sub-Saharan
Africa

nternational
shipments

Logistics competence

Figure A3.6.1; Spider diagram showing Namibia’s (blue) relative Logistics Performance Index scores
against sub-Saharan Africa (maroon), and South Africa (green). (Source; World Bank, January 2013)

Namibia’s net trade performance in terms of SPS sensitive exports of 02 (Meat and edible meat offal
exports) at the HS two and four figure level is shown in Table A3.6.3 which shows that Namibia’s meat
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exports, peaked in 2009 and have been in decline since then. Nevertheless overall export growth over
the decade has been remarkable with continued growth in mutton, offals, and dried/smoked meat.

Terrestrial animal product exports

Namibia exports about 90 percent of its animal production. A significant number of weaner calves,
principally to South Africa form the bulk of cattle exports. Slaughtered cattle declined in the period
1994-2006, from about 149,833 to just fewer than 114,150 in 2011. Lower throughputs are ascribed to
the increase in live cattle exports to South Africa, Angola and the Democratic Republic of the Congo, as
well as to the reduced producer price and increased local slaughter competition. Exports from 2001 to
2004 averaged over 24,000 metric tons annually. About half of this has been for South Africa (Meat
Board of Namibia 2009)**&%. EU members are also major destinations for Namibian beef importing
fresh, chilled, and frozen boneless cuts. The United Kingdom (UK) is by far Namibia’s largest European
customer, followed by Germany. In contrast, the number of small stock has dramatically increased in
the same period more than doubling from 318,713 in 2002. Exports to the EU are subject to an annual
beef export quota of 13,000 metric tons but this quota appears to be unfilled. Export values vary with
markets and product type with lowest returns paid for live cattle at NS 18/kg. Meat products marketed
to the EU fetch the highest returns at NS 44/Kg. Returns for meat sales to Africa and canned meat are
about half this at NS 23 and NS 20 respectively.”® In part this reflects the types of cuts marketed
regionally which include offals (HS code 206).

Terrestrial animal disease control services

The features of Namibia’s disease control services that have led to the development of overseas
developed and local emerging markets are (1) disease zoning, facilitated by the use of a VCF, an animal
traceability system and the strong commercial sector. Veterinary and traceability services are
administered by the Directorate of Veterinary Services (DVS), within the Ministry of Agriculture, Water,
and Rural Development (MoAWD) which is the designated EU Competent Authority. The DVS is
responsible for coordinating and supervising overall animal health programs as well as regulating and
controlling international commerce in live animals and animal products. Part of this entails maintaining
surveillance programs for high-priority diseases including FMD, contagious bovine pleuropneumonia
(CBPP), rabies, and exotic Newcastle disease. There is also ongoing surveillance for Bovine Spongiform
Encephalopathy (BSE) which is a specific EU requirement. Of primary concern to developed countries
when importing from developing countries is FMD and this activity consumes most of Namibia’s
veterinary attention and resources.
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IRAS, 2009)°"*

Figures A3.6.2 and A3.6.3 illustrate the scale of this effort and the accompanying problem. In simple
terms the VCF system is a trans-national game control fence to control migration and movement of
buffalo from the Caprivi and northern regions of Namibia, and Botswana as well as neighboring Angola
and Zambia into the main central farming regions of Namibia/Botswana.

Carmrying Capacity

914 halLsU

[T} 14-28 haLSu
| 28-55 ha'LSU

>55 halLsu

Figure A3.6.4: Carrying capacity map for commercial animal production in Namibia
(Source, Sweet and Bourke, 2000)93

Consequences of the ‘zoning’ is the double problem of putting the most productive areas in Namibia on
the ‘wrong’ side of the VCF (Figure A3.6.4) but also that a significant portion of the northern lands are, in
fact, grazed communally by some of the poorest people in Namibia. The free zone south of the
surveillance area (which is part of the VCF) is entirely free of FMD and has been so since 1965. DVS also
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manages the control of animal movement throughout Namibia which requires permits for any animal
movement and is backed up by the police. Inspection and quarantine is required for animals moving
from the infected zone to the buffer zone. Live cattle are not allowed to move from the buffer zone to
the free zone, though slaughtered beef, after inspection, processing, and freezing, is permitted to move
from the buffer zone to the free zone.

The DVS is major role player in the Farm Assured Namibian Meat Scheme (FAN Meat), the cornerstone
of Namibia’s animal traceability system which has its legal basis in the 2009 Traceability; Animal
Identification Regulations (Government of Namibia, 2009)**. The regulations were initially a response to
EU requirements in terms of the BSE outbreak in Europe in the 1990’s.

Marketing

Two parastatals in Namibia are responsible for meat exports. These are the Meat Corporation of
Namibia (Meatco) jointly owned by the government with private sector participation which runs the
abattoirs and the Meat Board of Namibia which is a lobbying and marketing organization with a wide
membership by government and the private sector.”” Two Meatco abattoirs in Windhoek and in
Okahandja are the only EU certified abattoirs in Namibia. Meatco is currently the only exporter but it is
technically not a state monopoly - there are no restrictions on others being set up. Given the existing
levels of investment, it seems possible that necessary upgrades to serve other lucrative markets with
high safety standards such as the US, South Korea and Japan might be easy.
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Table A3.6.3; Harmonized System 02 Meat and edible meat offal exports at HS two and four figure level — 2002 to 2009* (US$000,000).

Period 2002 | 2003 | 2004 | 2005 2006 2007 2008 2009 2010 2011 | Y
Meat and edible meat offal 24.4 | 459 | 93.9 | 139.0 | 126.5 | 1445 | 159.1 | 205.7 | 193.0 | 188.1 0.5
[HS code 02]
Meat of bovine animals, fresh or chilled. 5.3 16.4 | 36.3 43.3 35.6 39.4 51.0 62.6 62.1 46.5 0.5
[HS code 0201]
Meat of bovine animals, frozen. 12.0 | 18.8 | 31.3 37.5 39.8 39.9 44.2 58.5 47.1 54.7 0.4
[HS code 0202] . . . . . . . . . . .
Meat of swine, fresh, chilled or frozen. 03 |01 |os5 | 15 | 33 | 07 | 07 | o5 | o5 | 02 |12
[HS code 0203]
Meat of sheep or goats, fresh, chilled or frozen. 56 | 79 | 188 | 431 | 375 | 502 | 433 | 615 | 674 | 695 | 0.6
[HS code 0204]
Meat of horses, asses, mules or hinnies, fresh, chilled or frozen. 0.0 0.0 01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.2
[HS code 0205]
Edible offal of bovine animals, swine, sheep, goats, horses, asses, mules 0.0 04 55 aa 34 36 53 82 81 08 0.7
[HS code 0206]
Meat and edible offal, of the poultry of heading 01.05 (domestic poultry) 01 03 07 48 94 3.0 23 8.0 14 0.9 10
[HS code 0207]
Other meat and edible meat offal, fresh, chilled or frozen. 0.8 14 ’1 )4 20 45 38 18 13 13 0.5
[HS code 0208]
Pig fat, free of lean meat, and poultry fat
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 1.6

[HS code 0209]
Meat and edible meat offal, salted, in brine, dried or smoked

! ! ! 0.3 0.5 1.2 1.3 1.5 3.1 3.4 4.4 5.1 5.3 0.7
[HS code 0210]
*Source COMTRADE
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Table A3.6.4; Revealed Comparative advantage of exports of 02 Meat and edible meat offal exports at HS two and four figure level —2002 to
2009*

Product code 2002| 2003 | 2004 | 2005 |2006| 2007 | 2008 {2009|2010(|2011| CV
Meat and edible meat offal 2.94 5.48 6.16 8.77 6.50 6.16 5.35 4.87 | 5.12 | 4.66 | 0.27
[HS code 02]
Meat of bovine animals, fresh or chilled.

! 3.07 9.26 11.78 | 13.47 | 8.49 7.91 8.70 7.44 | 8.77 | 6.23 | 0.33
[HS code 0201]
Meat of bovine animals, frozen. 012 | 004 | 013 | 033 | 060 | 0.12 | 0.08 | 0.04 | 0.05 | 0.01 | 1.18
[HS code 0202] . . . . . . . . . . .
Meat of swine, fresh, chilled or frozen.

! ! 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00 -
[HS code 0203]
Meat of SheEp or goats, fresh, chilled or frozen. 0.00 0.00 0.70 0.00 0.00 0.00 0.00 0.00 | 0.00 | 0.00 | 3.16
[HS code 0204]
Meat of horses, asses, mules or hinnies, fresh, chilled or frozen. 0.06 | 110 3.83 641 | 415 | 3.44 327 | 337 | 3.78 | 4.13 | 0.52
[HS code 0205]
Edible offal of bovine animals, swine, sheep, goats, horses, asses, mules 0.06 | o.1s 0.25 149 | 070 | 060 115 | 088 | 0.16 | 0.00 | 0.90
[HS code 0206]
Meat and edible offal, of the pOU|try of headlng 01.05 6.78 | 14.25 | 1092 | 13.04 | 8.61 | 1592 | 11.83 | 434 | 3.74 | 3.98 | 0.48
[HS code 0207]
Other meat and edible meat offal, fresh, chilled or frozen. 052 | 000 | 001 001 | 0.0a | 000 | 00s | 021 | 006 | 0.03 | 175
[HS code 0208]
Pig fat, free of lean meat, and poultry fat
0.69 1.25 1.71 2.13 1.73 2.63 2.40 2.25 | 3.02 | 3.00 | 0.36

[HS code 0209]

Source; The World Integrated Trade Solution (WITS) software and database - World Bank,
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Cross referencing Revealed Comparative Advantage data with other studies for Namibia
Revealed Comparative Advantage (RCA) only reflects comparative advantage for a given industry and

time period across countries. Where, trade costs are higher, the smaller the country and the lower the
national average technological position, the less reliable the RCA as a measure.”® The analysis in this
review is limited to HSO2 - Meat and edible meat offal, and the HS 4 figure sub groups within that group

i.e.;
1. Meat of bovine animals, fresh or chilled.
2. Meat of bovine animals, frozen.
3. Meat of swine, fresh, chilled or frozen.
4. Meat of sheep or goats, fresh, chilled or frozen.
5. Meat of horses, asses, mules or hinnies, fresh, chilled or frozen.
6. Edible offal of bovine animals, swine, sheep, goats, horses, asses, mules
7. Meat and edible offal, of the poultry of heading 01.05
8. Other meat and edible meat offal, fresh, chilled or frozen.
9. Pigfat, free of lean meat, and poultry fat

The RCA data for the period between 2002 and 2011 is shown in Table A3.6.4.

Revealed Comparative Advantage in Namibia’s agri-food exports™*
Data for the ‘RCA for Namibia’s live animal, cut flower/vegetable and coffee/tea/spice exports have

been extracted from World Bank World Integrated Trade Solution (WITS) Database®” at the HS2 and HS4
level (statistical data and results are shown in the final column of Table A3.6.4). The following
observations are the conclusions of an analysis of the extracted data for the period 2002-2011.
Technically a positive RCA is any value above 1. Because of the variability of year to year trade data the
Coefficient of Variation (CV) is included to reflect the stability or otherwise of exports (last column Table
A3.6.4).

i.  Sectors which have revealed comparative advantages (RCA) at the HS4 level are the following;
- Meat of bovine animals, fresh or chilled.
- Meat of horses, asses, mules or hinnies, fresh, chilled or frozen.
- Meat and edible offal, of the poultry of heading 01.05
- Pigfat, free of lean meat, and poultry fat

“ For an explanation of Revealed Comparative Advantage see Appendix 4; Revealed Comparative
Advantage
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ji. Sectors at the HS4 level which have “increasing” revealed comparative advantages in the time
period under review;
- Meat of bovine animals, fresh or chilled.
- Meat of horses, asses, mules or hinnies, fresh, chilled or frozen
- Pigfat, free of lean meat, and poultry fat

jii. Sectors at the HS4 level which have “decreasing” revealed comparative advantages in the time
period
- Meat of bovine animals, frozen.
- Meat of sheep or goats, fresh, chilled or frozen

iv. Sectors at the HS4 level which have revealed comparative advantages at present and had
revealed comparative disadvantages in 2002

Edible offal of bovine animals, swine, sheep, goats, horses, asses, mules

Pig fat, free of lean meat, and poultry fat
Stability of the revealed comparative advantage indices

Mean and coefficient of variation (CV) have been calculated for each commodity group at the HS4 level
for the years 2002 to 2011 for RCA and trade values as expressed in USS

V. Coefficients of Variation for both RCA and export volumes at the HS 4 level are all <1 for the
following;
- Meat of bovine animals, fresh or chilled
- Edible offal of bovine animals, swine, sheep, goats, horses, asses, mules
- Meat and edible offal, of the poultry of heading 01.05
- Pigfat, free of lean meat, and poultry fat
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Appendix 4; Land use option cards
Table A4.1 Scenario 1; Land use type; conservancy

Land use type; Status quo

community health projects such as water. Higher individual incomes could
translate into some nutritional and other health gains but default is set at zero

Decision Criterion Value / Cost Details and references Confidence
Economic indicators
Economic Internal Rate of Return -9% Source J. I. Barnes (20 year cash flow model) High
(EIRR) of contribution to net
national income
-33 Source J. I. Barnes, Figure is for 20 years discounted at 8% High
Net Present Value (NPV) of
contribution to net national income
Cost of implementation
Costs of establishing a conservancy have not been captured in any publications
) . that we can access. Most costs seem to be integral parts of Ministry of )

Up-front investment 55 million N$ Environment and Tourism running expenditure and in the communal lands people High

are donating their time and other resources pro-bono. Source J. |. Barnes

economic models
Annual on-going costs 14.9 million N$ No upfront costs therefore no provisions for_depreciation. Returns from tourism High

are net of costs. Source J. |. Barnes economic models

Trade impact
Absolute change in value of 0 Hiah
exports No direct impact outside of tourism which is captured elsewhere 9
Trade diversification 0 No direct impact outside of tourism which is captured elsewhere High
Domestic tourism and agri-food impacts

Tourism (hunting and non - i
consumptive) N$ 23.6 million Source J. I. Barnes Medium
Agricultural / fisheries - .
productivity NS 30.3 million Source J. I. Barnes Medium

Some investments have been made using conservancy income in clinics and
Domestic public health Neutral Medium
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- The scenario will be carbon negative (capturing 0.03 kg carbon per square meter
(kg C/m2)) - See Table A3,1.4 of carbon and environmental review = 0.03
Carbon =0.03 - Number of plant species (Table A3.2.2 review on species diversity) = between 0
. . Plant diversity +5 and 10 (mean 5) as wildlife / domestic animal mix is not expected to change plant .
Environmental protection # wildlife spp = 0.031 species mix appreciably Medium
Diversity of wildlife = 0.099 - Number of wildlife species will increase (based on presence/absence and
weighted by area) see Table A.3.2.3 review on species diversity) = 0.099
- Density of wildlife estimated as increasing E23 (Table A.3.2.3 review on
species diversity) = 0.099
Social impacts
« Women 0 - Some employment opportunities for women? Medium
. - No direct impact on children .
¢ Children 0 .
raren - Conservancies are also vulnerable areas Medium
Impact on vulnerable groups/areas | * Vulnerable areas 0 - Smallholders have no export or value added opportunities Medium
« Smallholders 0 - Unemployed are unaffected Medium
» Unemployed 0 Medium
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Table A4.2 Scenario 2; Land use type; conservancy with commodity based trade (CBT)

Land use type; conservancy with CBT

translate into some nutritional and other health gains

Decision Criterion Value / Cost ‘ Details and references Confidence
Economic indicators
Economic Internal Rate of Return 51% Source J. I. Barnes (20 year cash flow model) High
(EIRR) of contribution to net
national income
128 million N$ Source J. I. Barnes, Figure is for 20 years discounted at 8% High
Net Present Value (NPV) of
contribution to net national income
Cost of implementation
Up-front investment 55 million N$ Based on a detailed budget, Source J. I. Barnes economic models Medium
Annual on-going costs 14.9 million N$ Based on a detailed budget, Source J. I. Barnes economic models Medium
Trade impact
Absolute change in value of - .
exports 30.9 million N3 Based on analysis of COMTRADE data Medium
Trade diversification 9.7 million N$ Based on analysis of COMTRADE data Medium
Domestic tourism and agri-food impacts

Tourism (_huntlng and non N$ 40 million Source J. I. Barnes Medium
consumptive)
Agricultural / fisheries - .
productivity N$ 39.4 million Source J. |. Barnes Medium

_ ) N Some additional investments anticipated using additional income in clinics and _
Domestic public health Small positive community health projects such as water. Higher individual incomes could Medium
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- The scenario will be carbon negative (capturing 0.03 kg carbon per square meter
(kg C/m2)) - See Table A3,1.4 of carbon and environmental review = 0.03
Carbon =0.03 - Number of plant species (Table A3.2.2 review on species diversity) = between 0
. . Plant diversity +5 and 10 (mean 5) as wildlife / domestic animal mix is not expected to change plant .
Environmental protection # wildlife spp = 0.031 species mix appreciably Medium
Diversity of wildlife = 0.099 - Number of wildlife species will increase (based on presence/absence and
weighted by area) see Table A.3.2.3 review on species diversity) = 0.099
- Density of wildlife estimated as increasing E23 (Table A.3.2.3 review on
species diversity) = 0.099
Social impacts
e« Women 1 - Some employment opportunities for women Medium
= ; - negative impact on children (herders) :
Children -1 - Attention and investment to/in a vulnerable area Medium
Impact on vulnerable groups/areas | * Vulnerable areas 1 - Smallholders have export or value added opportunities Medium
« Smallholders 1 - Unemployed are affected significantly Medium
» Unemployed 2 Medium
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Table A4.3 Scenario 3; Land use type; conservancy with meat processing facility

Land use type; conservancy with meat processing facility

Decision Criterion | Value / Cost | Details and references Confidence

Economic indicators

Economic Internal Rate of Return 53% Source J. I. Barnes (20 year cash flow model) High

(EIRR) of contribution to net
national income

252 million N$ Source J. I. Barnes, Figure is for 20 years discounted at 8% High

Net Present Value (NPV) of
contribution to net national income

Cost of implementation

Up-front investment 47 million N$ Based on a detailed budget, Source J. I. Barnes economic models Medium

Annual on-going costs 14.6 million N$ Based on a detailed budget, Source J. I. Barnes economic models Medium

Trade impact

Absolute change in value of - .
exports 35.6 million N$ Based on analysis of COMTRADE data Medium

Trade diversification 35.6 million N$ Based on analysis of COMTRADE data Medium

Domestic tourism and agri-food impacts

Tourism (hunting and non
consumptive)
Agricultural / fisheries
productivity

N$ 40 million Source J. I. Barnes Medium

N$ 39.4 million Source J. . Barnes Medium

Some additional investments anticipated using additional income in clinics and
Domestic public health Small positive community health projects such as water. Higher individual incomes could Medium
translate into some nutritional and other health gains

- The scenario will be carbon negative (capturing 0.03 kg carbon per square meter
(kg C/m2)) - See Table A3,1.4 of carbon and environmental review = 0.03

- Number of plant species (Table A3.2.2 review on species diversity) = between 0
and 10 (mean 5) as wildlife / domestic animal mix is not expected to change plant
species mix appreciably Medium
- Number of wildlife species will increase (based on presence/absence and
weighted by area) see Table A.3.2.3 review on species diversity) = 0.099

- Density of wildlife estimated as increasing E23 (Table A.3.2.3 review on
species diversity) = 0.099

Carbon = 0.03

Plant diversity +5

# wildlife spp = 0.031
Diversity of wildlife = 0.099

Environmental protection
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Social impacts

Impact on vulnerable groups/areas

* Women 1

e Children -1

* Vulnerable areas 1

» Smallholders 1

» Unemployed 2

- Some employment opportunities for women

- negative impact on children (herders)

- Attention and investment to/in a vulnerable area

- Smallholders have export or value added opportunities
- Unemployed are affected significantly

Medium

Medium

Medium

Medium

Medium
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Table A4.4 Scenario 4; Land use type; conservancy with FMD free compartments

Land use type; conservancy with FMD free compartments

Diversity of wildlife = 0

- Number of wildlife species will decrease (based on presence/absence and
weighted by area) see Table A.3.2.3 review on species diversity) = 0
- Density of wildlife estimated as zero as they will be excluded - see Table

A.3.2.3 review on species diversity) = 0.

Decision Criterion Value / Cost Details and references Confidence
Economic indicators
Economic Internal Rate of Return -2% Source J. I. Barnes (20 year cash flow model) High
(EIRR) of contribution to net national
income
Net Present Value (NPV) of -36 million N$ Source J. |. Barnes, Figure is for 20 years discounted at 8% High
contribution to net national income
ost of implementation
Up-front investment 79 million N$ Source J. 1.Barnes High
Annual on-going costs 16.1 million N$ Source J. 1. Barnes High
Trade impact
Absolute change in value of exports 30.9 million N$ Based on analysis of COMTRADE data Medium
Trade diversification 9.7 million N$ Based on analysis of COMTRADE data Medium
Domestic tourism and agri-food impacts
Tourism (_huntlng and non N$ 24 million Source J. |. Barnes Medium
consumptive)
Agricultural / fisheries productivity N$ 40 million Source J. |. Barnes Medium
_ ) - Some additional investments anticipated using additional income in clinics and _
Domestic public health Small positive community health projects such as water. Higher individual incomes could Medium
translate into some nutritional and other health gains
- The scenario will be carbon generating (releasing 0.02 kg carbon per square

Carbon = -0.02 meter (kg C/m2)) - See Table A3,1.4 of carbon and environmental review = 0.03

Plant di;ersi't 0 - Number of plant species (Table A3.2.2 review on species diversity) = 0 based
Environmental protection S y_ on default domestic animal use only Medium

# wildlife spp =0
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Social impacts

Impact on vulnerable groups/areas

* Women 0

e Children -1

* Vulnerable areas 1

» Smallholders 1

* Unemployed +2

- Some employment opportunities for women

- negative impact on children (herders)

- Attention and investment to/in a vulnerable area
- Smallholders shave some access to opportunities
- Unemployment opportunities enhanced

Medium

Medium

Medium

Medium

Medium
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