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ABSTRACT
ESSAYS ON THE EU TRADE POLICY REFORMS AND THE NAMIBIAN BEEF SEOR
By
Hikuepi B. Katjiuongua
Linking farmers to dynamic high value agricultural commodity marketsisad as
important for economic growth and poverty reduction in a global economy. Yet, manyg factor
the supply side and demand side combined with protective trade policies hinder broad-based
participation of many smallholder farmers in developing nations. Namibia’s Xjeefte to the
European Union (EU) market presents an interesting case of a mixed sumgeatisteby a
small country consistently meets high EU market requirements, yet stgopdiraints combined

with uncertainties related to EU trade policy reforms undermine partmipaticattle farmers.

In the first essay, utilizing primary data, a double hurdle model is used t@esthe
participation of cattle farmers in the beef export channel. In the figg st@robit model is used
to measure the impact of transaction cost related variables and socioreceanables on
participation. In the second stage a factional logit model is applied to ra¢hsuntensity of
participation. Grade uncertainty, being a male-headed household, having ddaonaitiership
of a transport equipment and membership in a farmer’s association were foundfiasidyi
influence the participation of farmers in the international beef export ehdPelyment delay,
grade uncertainty, and distance to the market, premiums, part-time farmingsaperchead of
cattle significantly influenced the intensity of a cattle farmpégicipation. Having indirect
contracts with the export abattoirs and herd size are particularly importamhbtounal farmers’

supply decisions.



The second essay estimates EU import demand of beef from Namibia in resporese to f
trade policies scenarios. Beef is treated as a differentiated product cdmpbs¢h high and
low quality beef varieties in all five scenarios: (1) Preferential Makkeess, (2) the Economic

Partnership Agreement (EPA) and its alternatives, (3) the standardlgetesgstem of

preferences (GSP), and two enhanced GSP options (43 a8R5) GSP'. Results show that

the trade alternatives have different effects on the composition of beef infgwteesults are
consistent with the Alchian-Allen conjecture that demonstrate how per unadtemmscost

lowers the relative price and increases the demand for high quality goaidt&gdaa exporting
high quality goods, and selling lower quality goods domestically. Overallesuts show that

the EPA trade policy is the optimal option for the EU and Namibia.
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CHAPTER 1: ESSAYS ON THE EU TRADE POLICY REFORMS AND THE

NAMIBIAN BEEF SECTOR

Increasing developing countries’ participation in the global tradingsys considered
by many development organizations (including the World Bank and WTO) to be an important
element for economic development and poverty alleviation. According the WTO (2010),
developing countries that trade successfully tend to be those that have made thegresd pr
alleviating poverty and raising living standards. While there is debate &lgoextent and the
pathways through which trade and trade liberalization alleviates povertyptk dmpirical
evidence supports the presumption that trade is poverty alleviating (Hertel, 2Ré is
general agreement that trade is better than autarky in enhancing irenainesonomic
development. As a result, linking the poor to more dynamic higher value markets amgl tradi
activities in the international markets and regional markets has become atamhpspect of
economic development. Many developing countries accessed internationaisnttandegh
preferential market access (PMA) trading arrangements. The moktenexample of PMA
agreements includes the European Union (EU) and many of its former cofonasus

African Caribbean Pacific (ACP) countries.

The EU has had a special trading relationship with ACP countries since 1975 under the
Lome convention. This trading arrangement allowed ACP countries to export various
commodities including agricultural commodities to the EU market on a duty-fsee e EU
preferential trading agreements in addition to its beef protocol, guardwestia market

access at guaranteed internal prices that were set artificiatiydjgrotect EU producers. This



benefited Namibia enormously because the beef sector is a key sector in theaNaconomy.
More than 60% of the population depends directly or indirectly on income generatetthérom

beef sector and it accounts for 25% of Namibia’s foreign exchange earnings.

Due to increased global competition, the preferential trade arrangdmeénesen the EU
and ACP countries were challenged under the WTO rules of non-discriminaimbeyptrovisions.
The driving force behind this idea is to enforce compliance to the WTO rules of non-
discriminatory trading arrangements (i.e. all developing countries aathe level of
development benefit from the same trade preferences). Consequently, the droreation was
replaced with the Cotonou Agreement (2000) that aims to establish a new tréatingskip
between the EU and the ACP group through its proposed Economic Partnership Agreements
(EPAS). The EPAs are free trade agreements with the salient feateaprocity in contrast to
the Lomé Agreement that was non-reciprocal (Steven, 2004). Reciprocity draatrade
preferences extended by one country or a group of countries (e.g. EU) to anothgraountr
group of countries be designed with an obligation being placed on the second group of countries
to grant trade preferences to the first group of countries. Under the norocatipade
preferences of the Lomé Convention, the preferences were granted on a orasigiayn lmther
words, in return to favorable access to the EU market, the ACP countries were notdhbbgat
treat imports from the EU more favorably than imports from other extra-redgappliers (ODI,

2006).

After almost three decades of preferential market access to the ket niaere is great

concern about the potential effects of the trade policy reforms on sensitivdtagricsectors of



ACP countries that have historically enjoyed preferences. With the end afeptefktrade there
is uncertainty regarding the potential economic effects of the new proposed egrearthe
Namibian beef sector. In light of the sensitive role the beef sector pldys Nemibian
economy and its food security, any new trading arrangements that willlasiseve close

analysis and empirical estimation.

There are no empirical studies on the potential economic effects of the [ taakee
policy reforms on the Namibian beef sector. In general, there are few studnespmiential
impact of the EU-ACP trade reforms on specific agricultural sectors.nipeieal evidence that
does exist utilizes partial equilibrium and computational general equit@GE) approaches.
While CGE models provide important welfare results on the impact of the trade y@étiops
on the larger economy and related sectors, they typically do so by a greatdisal of
aggregation. Thus, detailed information is lost due to large commodities aggregsmmast
of the existing studies do not take product quality into account, yet quality is an imiporta
element in terms of the value of trade and the broader implications of pargdipdme beef

supply chain.

This dissertation is unique in three ways: 1) it is the first to empiricadipnene the
potential economic impact of the proposed EPA and its alternatives on the Namibbisedchae
2) it treats beef as a differentiated product, and 3) it looks at both the demand side and suppl

side of beef trade between the EU and Namibia.



It consists of two essays. The first essay (chapter 2) focuses erfaatters’
participation in the international beef export market. It empiricaflisteow transaction costs
and other socio-economic variables determine a cattle farmer’s choiagitipgte, and their
intensity of participation in the beef export channel. Analyzing primaryfdataa producer
survey, a double hurdle model using a probit model was applied to estimate the’farmers
participation in the beef export channel, and then a fractional logit model waslgppieasure
their intensity of participation. The results show that transaction costs amet$aproductive
assets (notably land) matter significantly. The findings suggest thatretispesupport for
farmers’ associations by various stakeholders in the beef industry ialdoteddressing the

barriers that hinder smallholder farmers’ participation in the interndto@ed export market.

In the second essay (chapter 3), the study estimates EU import demand foiaNdaef
in response to the (EPA) agreement and its alternatives, the standardizgsheyakem of
preferences (GSP) and two enhanced GSP options. Specifically, it measurgsattieofrthe
trade agreements on the quantity and import composition of beef imports from Namibia to the
EU market. Results show that the proposed trade alternatives affect impartdimhigh and
low quality beef differently. Overall, results show the EPA trade policy opdide the most

optimal trade alternative for both the EU and Namibia.



CHAPTER 2: FARMERS’ PARTICIPATION IN THE INTERNATIONAL BEE F

EXPORT MARKET: THE CASE OF CATTLE FARMERS IN NAMIBIA

2.1  Introduction

In today’s global economy, the European Union (EU) consumer can purchase a high
guality lean, hormone-free, free-range and grass-fed steak at a slgg¢ntmarepare at home or
they can consume it away from home at a pub or restaurant. This steak coulddbkeachkde a
private farm or communal reservation in a small developing country in Southeca,Afri
Namibia. Linking farmers, especially smallholder farmers, in atjtical based developing
countries to high value international export markets has been argued to be important in

promoting higher incomes (World Bank Report, 2008).

Even through beef exports from Namibia constitute only 2.9% market share of EU total
beef imports, the beef sector is a key sector in the Namibian economy. The agtisettima
contributes approximately 11% to GDP in Namibia, but more than 60% of the population
depends directly and indirectly on income generated from the beef sector RA{IXp. Further,
the beef sector accounts for 25% of Namibia’s foreign exchange earnings (Baakibidy
2005). Over the last ten years, Namibia exported approximately 98,963 tons worth $532 million
(USD) of beef to the EU market with a majority destined for the UK market. gareto the
EU, Namibia must meet stringent EU requirements including food safety stanttaceability
regulations, product certifications and animal welfare regulations. Nashipility assurance
program, Farm Assured Namibian Meat Scheme (FANMEAT) was initiated in 49884t EU

requirements and only FANMEAT certified meat is sold to the EU. Much of the Naimibi



success in penetrating the EU market is attributed to this programg@saisdiormone free,
hygienic meat and good practices of welfare standards. In addition, Namii®d gacess to the

EU beef market under Beef/Veal Protocol of the former Lome preferemdidiet regime.

Beef destined for the EU market is exclusively sold to export abattoirarthelACCP
and 1ISO9002 certified. This supply chain has high food safety requirements, hencet diear
which types of farmers can participate in the beef export channel and to \gred tlemers
participate. One would expect the answer to be largely commercial eattlers, since they
make up 90% of export abattoir's forward contracts. But small communal farrsersedlitheir
cattle to export abattoirs directly through contracts and indirectly throiingin commercial
farmers, albeit at a relatively smaller scale. Understanding tsatii@ undermine small farmers’
participation and their intensity of participation in the international beef erparket is an
important policy issue for the government since small farmers make up thetynafj farmers
in Namibia (over 70 %). If participation in the international beef market is to hepircomes,

increasing small communal farmers’ participation is paramount.

Among other barriers, transaction costs are argued to be the most sighificéers that
make it difficult for smallholder farmers, especially in Sub-Saharaica@fto gain access to
certain marketing outlets (Marlene, 2007). Transaction costs are costsshatleen individuals
exchange ownership rights for economic assets (Eggertson, 1999). Transactianroaskeis
can negatively affect the efficiency of exchange and reduce incentivditopaée in certain
market outlets (Williamson, 1986). Transaction costs theory categorizesugesof transaction

costs as information, negotiating and bargaining, and monitoring and enforcementoasts (



1937; Williamson; 1975, 1985). There is a rich body of literature on the effects @ldtians

costs on marketing agricultural products (de Janvry et al, 1991; Sadoulet & de Janvry, 1995;
Jaffeeet al, 1995; Makhura, 2001 & Alenet al, 2008) and market channel choice (Goetz, 1992;
Key et al, 2000 & Makhuraet al, 2001). Several of these studies show that high transaction costs
have significant negative effects on market entry for smallholder farnmetshat screening and

transfer related costs significantly increase the cost of magkagncultural products.

Several researchers (including Hobbs, 1997; Bailey and Hunnicutt, 2002; Ferto and
Szabo, 2002; and Maclinnis, 2003) analyzed the factors that influence agriculturalmgarket
channel selection in transition and developed economies: Hobbs (1997) focuses on the factors
that influence the choice of marketing cattle between live-ring audlieasveight) and direct
selling of cattle to packers (deadweight) in the United Kingdom. He finds thatdt€d-eosts
influence marketing choice of sellers: for example, grade uncertainty arshleonsk decrease
the proportion of cattle sold at packers. Bailey et al (2002) investigated the n@asatction
costs in the market selection of commercial cattle feeder operationahnteir findings
showed that relationships, ensuring that payment is made quickly and the levelwittrtise
seller plays a critical role in market selection. Ferto and Szabo (2002) stugligbice of
marketing channels among fruit and vegetable producers in Hungary. Althoudimthiags are
mixed, their results show that sellers who sell to the wholesale marketsoagtysand
negatively affected by information costs, bargaining and monitoring costanlg¢2003)
investigated the role of transaction costs in marketing of organic produce in.thie fi8ds that

distance from farm gate to market to be significant barrier to entry.



Others (Reardon et al, 2008; Hernandez, 2009 & Reardon 2006, Weatherspoon &
Reardon, 2003; Reardon et al, 2003; Kirsten et al, 2002; and Reardon & Barrett, 2000) analyzed
market participation and channel choice in agricultural marketing using Vaireanalysis,
supply chain cost analysis and various econometric methods. This emergihgréterauses on
market participation in modern marketing channels such as supermarkets arsdddege-
distributors of high value agricultural commodities. Their analyses shed light orothegment
approaches and requirements of these marketing channels and their implicatsonaltholder
participation. Even in these studies, transaction costs related factors guatleagncertainty

and contracts play an important role participation of producers

There is a dearth of quantitative empirical research on cattle maket\amibia.
Kakujaha-Matundu (2002) provides a detailed analysis and discussion on common pool resource
management among livestock pastoralist in Eastern Namibia, but no empsudtd om the
factors that influence Namibian farmers marketing decisions. Given thetanperof the beef
sector on rural household income and subsistence, urban employment from the besihgroces
industry, and on foreign exchange and revenue earnings, this study will help policg toake
better understand the bottlenecks in cattle marketing, and to better targateg$oassist

communal cattle farmers’ participation in the international beef expokemar

This paper assesses the effects of transaction costs and other socio-ecactonsioh
not only participation, but also the degree of Namibia cattle farmers’ patian in the
international beef export market. To assess these two decisions in the cormendaition

costs, we apply the double hurdle model. But unlike many previous papers that use the tobit



model for the supply intensity hurdle, this paper applies the fractional logit neodekstigate
the role of transaction costs in the intensity of cattle supply in the export tHadased on the
data we analyze monitoring, negotiation transaction costs related vaaablegher variables

that indirectly measure information related transaction costs.

The next section gives an overview of cattle marketing in Namibia.

2.2 Overview of Cattle Marketing in Namibia

Cattle production is the most important agricultural activity for mamyjées in Namibia.
The beef sector generates over 60% of the livelihood of Namibia’s population of 2 million.
There are two livestock farming systems in Namibia: commercial anchooal. The key
distinction is that commercial farming is operated on private land and corafrfaroners hold
land titles, while communal farmers live on communal land shared as common paopenty
many households. Approximately 70% of Namibia’s population lives in rural areésdara
communal farmland and depend on livestock farming for their livelihoods. There are

approximately 4,000 commercial farmers in Namibia each holding an averag¥0fhectares

of land located below the North veterinary ﬁné’here are about 68,000 communal farmers

spread across the country with a greater proportion located North of the vgten@ar

Selling cattle is a significant source of cash for many livestock comrfarnzers. In

addition, the number of cattle that a farmer owns is an important symbol of wealthnfpr ma

1Veterinary cordon (VC): this cordon extends west to east in the Northern pardfiatat
was put in place to control foot and mouth disease (FMD) in livestock, but its size amahlocati
has a political history. The black dash line on the map (Appendix 2A) indicates the VC.

9



communal farmers. Similar to previous observations (Barrett et al, 2006; Lybladr£004;
Little et al, 2001) of pastoralists’ behavior in Eastern Africa, livestock aomahfarmers in
Namibia prefer to hold wealth in the form of livestock. In addition to cultural reasdodimg
the sentimental value attached to cattle, holding cattle for milk, the lack ointthe
commercial banking institutions may explain the preference of a ‘walkioghe bank. The
absence of a banking tradition among many communal farmers means that cofarmeral
primarily sell their cattle when they need cash (e.g., to pay for schoohtegstal fees and
funerals). In spite of this, key informants indicate that in the last ten tyearéiave observed an
increased (but slow) commercial mindset among communal farmers elgp@tiahg the
Ovaherero pastoralists. On the other extreme, there exists a strong cahfaeming sector

and commercial farmers control approximately 52% of Namibia’s aratde la

Many cattle farmers in Namibia sell their cattle in multiple chinfog a variety of
reasons, including the desire to diversify sources of income to better maraage$, and
having to finance emergencies such as funerals or medical needs. Alsogthagtimgetting
paid in the different marketing channels combined with the different timingregdencies of
sales enables the farmers to sell in multiple channels to meet difieaartial needs and to
respond to various market conditions. Furthermore, Namibia’s semi-arid clgratme to

frequent droughts which influence farmers’ marketing decisions. For exaniyga,there is a

2 o .
prolonged severe drought farmers may prefer to sell weaaedsolder cows to minimize losing

cattle due to wasting and to minimize the costs related to cattle feed anehseipsl During

2 - .
In Namibia a weaner producer refers to a cattle farmer who predominardlycps and
markets young calves (6-10 months); a calf of that age is called a weaner

10



such times they may sell more at auctions and permits. Figure 2a depictléhmarketing

channels in Namibia.

Figure 2aCattle Marketing in Namibia

Cattle Industry

National Herd: 2.3 mil

Av. annual Cattle production: 318,39

«4------

9

Auction

Sellers: Commercial (50%
Other (50%)

Payment: immediately
Frequency: 1-2 per month

Price: Open bidding

Feedlots
- South Africa: 95%

- Domestic: 5%

Permit

Sellers: Communal (90%)
Other (10%)

Payment: immediately
Frequency: 1-per month

Price: Closed bidding

--p

Export Abattoir

Sellers: Commercial (85%
Other (15%)

Payment: 7-14 days
Frequency: daily/contract

Price: Formula pricing

\ 4

Export
- EU: 45%

- Regional:
- South Africa: 35%

Other: 20%

11
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Domestic Retalil

- Supermarkets
- Food Service Industry

- Meat processors/butcherie

[72)




A cattle farmer in Namibia can sell cattle at an auction, a pgetmib export licensed
abattoirs. At an auction multiple buyers bid for the cattle offered and theshigjdder takes
all. Auctions are held once-twice a month in some locations and every three months in othe
locations. Prospective sellers announce their intention to sell and buyers announce the
intention to buy. The permit outlet usually has one buyer. However, theredgiagoprocess in

the permit channel: multiple buyers make written offers and the highest Bdyeen the

opportunity to buy as a single buyer. The Meat Board of Na?’nihjblisheg auction and
abattoir prices on a weekly basis, thus the general public has an idea of whatkbewould
pay for what they intend to sell. The buyer bidding to buy at a permit day wilthave
benchmark their bidding offers against the market trend. This process diowotucer to
have a floor price to bargain with and the buyer cannot pay below what he/she offéeed in t
bidding document. In addition, the buyer usually travels to the farmers’dadatbuy the

cattle.

The auction and permit outlets are similar in that cattle prices are tadige weight.
Communal farmers make up approximately 90% and 40% of the sellers at perkeitsnaad
auctions respectively. Communal farmers dominate the permit channel becgersecbme to

their location, and this reduces transaction and transport costs for the farmelditidn,aor a

3The permit system resulted from livestock market liberalization in the 1980alee
commercial farmers to fulfill their quotas at abattoirs. Prior to thipaasof the apartheid laws
in Namibia, White commercial farmers were not allowed to buy cattléaickBpopulated
communal areas. The system is dubbed ‘permit’ because potential pastdiatshse to
obtain a permit from the Department of Veterinary Services and invammercial farmer to
buy cattle in their communal area.

This is a marketing board that facilitates export of livestock, meat and proNactsbia’s
traceability farming scheme.

5 . .
Average weekly prices are announced over the radio.

12



variety of reasons including cost and risk considerations, communal farmers rase mai

weaner producers; hence they tend to sell more at auctions and permitsibatidas buy

. 6 .
young cattle to fatten at their feedlot, they generally prefer to buy meaaigle. Buyers at
auctions and permits are predominantly speculators who buy cattle for $esbkre cattle are

fattened up and then sold to abattoirs (90% are sold to SA feedlots).

In contrast to auctions and permit channels, prices for cattle sold to the dygrorelcare
based on deadweight carcass and grade. With a market share of over 60%, Meatco is t

dominant export abattoir. To ensure that Meatco does not pay producers below what they would

fetch in SA, a formula was agreed upon to determine a parity7pﬂibes, Meatco usually pays
above the SA parity price and the additional payment depends on the grade and weight of the
carcass. Most sellers sign delivery agreements and deliver tleetodtte abattoirs. Only 10% of
communal farmers sell cattle directly to export abattoirs under contracthe@ther hand,

commercial farmers make up about 90% of contracted suppliers at Meatco.

The export of live cattle to South Africa (SA) poses strong competition &ddeTo

minimize hold-up problems and assure a profitable operational capacitytarits, Meatco

. . . 8 . . .
provides incentive programgor cattle suppliers. For example, (1) premiums are paid to

suppliers if they deliver a certain proportion of the cattle that they pronusaliver under the

6 Cattle that weigh 320 kg or more.

! To determine the SA parity price, data are generated from abattokstindetermine what
producers could get in RSA minus transport, SAMIC levy (statutory levy in) RS
adjustment for veldt hide.

8 Tjimune (2010): Meatco procurement manager.
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delivery contract; (2) as part of profit-sharing, producers who delivetdd taa particular
financial year receive bonuses (equal to dividends) from that year-endiéihprofits, and (3)
producers who sign a contract and deliver cattle earn points under a merit pt@nt, ghis point
system provides a means for producers to compete for slaughter allocaticalysgering the
peak season. In addition, to encourage communal farmers to sell their cattlbattaissa
Meatco holds ‘farmers’ days’ where they go to communal areas to buy, insteaplioing

farmers to deliver the cattle.

Key informants9 (industry experts) report that it is expensive to export to the EU market
because: export abattoirs face two to three unannounced inspections piegeaant changes
in standard specifications including strict requirements and frequent chanigesiaughter
methods; carcass and water testing which increase laboratory expedsegjudar annual

upgrading at the processing plants. Furthermore, the EU recently requireattiedtave double

10. . N . .
ear tags , such a requirement adds significant costs for farmers and many industry inBormant

do not see the additional benefits in terms of food safety and product quality.

Appendix 2B shows the number of cattle sold in the different channels. The average
cattle sold live (auctions and permit) in the last seven years are 165,664, aretdige aumber
of cattle sold to export abattoirs is 135,332. Duthmg period, 45% of beef slaughtered at the
export abattoirs was exported to the EU and the remainder to South Africa and atmeal reg

markets. Only cattle purchased south of the veterinary cordon shown in appendix 2A, and that

9 Koos Claassens (Meatco); Tujendapi (Meat Board of Namibia).
10 Ear tags cost $N6.20/tag (about $0.90 USD/tag); all animals being sold must be tagged.
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meet the grades A and AB are sold to the EU. This is important because graukAR fatch
the highest producer prices as shown in appendix 2D. In the last five years, Ajiaatt AB
made up about 13% and 25% of the average grades respectively, while grades B and C

constituted 62% of the average grades collectively (shown in appendix 2E).

Based on the data and analyses by key informants in Namibia, transactsareast
major problem for cattle farmers and limit supply of cattle to expott@ts Given the
importance that transaction costs play as a barrier to entry in high valuasviarismallholder
farmers we will analyze cattle marketing in Namibia within thedagtion cost framework.
The next section provides a simple conceptual framework of cattle marketingnibidlander

transaction costs.

2.3 Transactions Costs of Cattle Marketing in Namibia

This section provides a formal description of the cattle marketing in Namitha i
context of transaction costs. It presents a simple framework to ilkibat transaction costs
influence cattle marketing decisions. The equations in this section are not tise@stimating

equations, but | simply use them to mathematically conceptualize the'&aprablem. There

are three channels in which farmers sell their cattle: export chann)él(ELGDtion (A), and

permit (PE).

Let [y denote profit and]y amount of cattle sold in marketing chanmxelThe amount

of cattle produced is determined by channel specific technologies. Thusea fdrmprimarily

11 o .
Cattle farmers sell cattle to export abattoirs in the export channel; ex@aditbirs and export
channel are used interchangeably.
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participates in the export channel faces different costs of production comparedhte ratifeat
primarily sells cattle at a permit market. However, making channeifgpgroduction decisions
does not preclude the farmer from selling cattle to the other marketingetkaFor
simplification, assume that production decisions are pre-determined, and theifaomig
making a marketing decision. Further assume that per period profit functiontisedgdi
separable in the marketing channels. This assumption does not preclude the efigtcisnoés
from previous periods. Given these assumptions, profits are determined by outpuprmest

of cattle and channel specific transaction costs.

Channel specific transactions costs depend on channel charactdeStiPE(A); for example,
Tec(EC,Z) represents transaction costs in the export channel. Socio-economic clsticetEr

the farmer such as farm size are denotedy (

[Tec =11(Pec.ec, Tec(EC.2)) 1)
[1pe =I1(Ppe.dpe, Tre(PE, 2)) 2)
[1a =11(Pa,aa, Ta(A2)) (3)

The profit of selling in marketing channglis given by:
Hx: ax (Px = TCx(Z. X)) (4)

Since farmers sell cattle in multiple marketing channels, we can vieprabé&em in terms of

proportions. LefY;f be the optimal proportion of cattle sold into marketing channghd

letPec > maxqPec,Pa] and assume thdty >0, then:

yec = 0= Tec(EC,Z) > ma{Tpe(PE, Z) Ta(A Z)] (5a)
yec =1= Tec(EC.Z)< maqTpe(Pec, 2) Ta(AZ)] v Pec > max(Ppg,Pa) (5b)
0<yec <1= Tee(EC.Z) < maTpe(Pec.2) TA(A Z)] (5¢)
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In summary, equation (5a) shows that if the poffered by export abattoirs is greater or
equal to the maximum of the price offered in theeotwo channels and the farmer’s chosen
optimal quantity to export abattoirs is zero, titeanust be that the transaction costs associated
with the export channel are greater than the timsacosts associated with the other two
channels. But if the farmer chooses a proportidwéen zero and one, as shown in equation
(5c¢), then it could mean that the transaction cass®ciated with the export channel are less or
equal to the transaction costs associated witlbter two channels. A farmer may sell all cattle
in the export channel (5b) under two possible sagesfirstly, if the transaction costs associated
with the export channel are strictly less thantthasaction costs associated with the other two
channels, or secondly, if the price offered ingRport channel strictly exceed the price offered
in the other two channels even if the transactmstisof doing is a little higher than the
transaction costs of either of the other two chémnie addition, if the price offered in the export

channel strictly exceeds the transaction costfi ehannels,Pec >TCx, VX € (EC,PE,A),
such that the pric®: offsets all costs of selling cattle to the exmrannel, then a rational

farmer may sell all cattle in the export channel.

Direct observation of the profits for each mankgtchannel is not possible. Participation
in the export channel is identified by the farméndication of whether he/she sells cattle to an
export abattoir. It is a binary response that takethe value one to indicate participation and
zero to indicate non-participation. The proportadrcattle that the farmer sells to export
abattoirs measures the intensity of participatiothe export channel. It takes on values between
0 and 1 (100 per cent). The higher the value, itjleen the proportion of cattle sold through the

export channel and the lower the proportion sotdugh the other two channels (auction or

17



permit). The next section provides the empiricatlgldo measure farmers’ participation and

their intensity of participation in the beef expontannel.

2.4  The Empirical Approach: Double Hurdle Model

Given the description of cattle marketing outlets,expect data to take strictly positive
values. Since some farmers never sell directlkfpmg abattoirs, and some sell all their cattle to
export abattoirs, the dependent variable takes\zadtes with positive probability and the data
are likely to be censored at both an upper andrdwe of zero and one (0 and 100 per cent).
The tobit model has been used widely to addressype of data, and applied to questions of
marketing channel selection (Hollowatal,2002; Gonget al, 2007, Reardoet al,2006 &
Abdulaiet al, 2009). However, the tobit model attributes ceingpto corner solutions (Yest
al, 1996) Thus, it would not be clear whether a value obzedicates that the farmer does not
sell cattle in a particular channel or that shesgdbet did not sell in the particular period.

Further, the tobit model does not adequately chamae the two decisions that occur in market

channel selection: participation and intenlszltyf participation. A realistic approach is to
separate these two decisions: first, the farmeiddedo participate; second, the farmer decides
how many cattle to sell in the chosen channel. Suséparation is closer to the data generating
mechanism of how farmers choose to market cattteigh the various marketing channels in
Namibia. Furthermore, while the tobit model yiet#ssible partial effects and non-negative
predicted values of the dependent variables, thrgimel effect of explanatory variables is

constant rather than diminishing (Wooldridge, 2002)

12 L .
How much to sell once the participation deciswiaken.
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An alternative approach includes the use of sasglkections methods (as used by Alene
et al,2008; Hernandez, 2006 & Goetz, 1992). Most ofdregproaches are similar to the
Heckman’s (1979) two-stage sample selection moterathe participation and supply
decisions are modeled sequentially using the sadependent variables for the participation
and supply decisions. To correctly identify paragngfan exclusion restriction is required and

this approach precludes corner solutions.

Given this type of data, a more appropriate apgraato model the decision process as a
Double-Hurdle model as proposed by Cragg (197 HJldtvs for censoring at both decision
stages: positive outcomes can only be supplidteifarmer entered the market and the farmer is
not at a corner solution in the sales decision (A®g2010). This model was originally applied
to model household consumption. It assumes thatdheehold makes two decisions when
purchasing an item: a household first decides wdrethnot to purchase a good, and second
depending on the intensity of the preference, thesahold decides how much of the good to
purchase. Each decision is determined by a diffesetnof explanatory variables, and different
set of latent variables is used to model each mecgocess with a probit part determining the
participation decision and tobit model determiniihg expenditure hurdle (Blundell and Meghir,
1987). The double hurdle model allows for the usth® same independent variables for both
decisions. To deal with the exclusion requiremardddressing parameter identification
problems, it assumes independent error terms batthegwo decision stages. The double
hurdle model has been applied widely since it®ahction (including work on the supply side
by Balagtas, 2007; Aristeit al, 2007,Zhang, 2006; Yeet al, 1996 and Jones, 1989). Cragg’s

independent Double Hurdle model is applied by maaiimg the likelihood function.
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The log-likelihood function of the double-hurdle dab with independent error terms is

given as:

LL = Zollr{l— (X ﬁﬁq{%)} Zln{cp(xij ﬂl)% «p(—pi - :Zi Z Zﬂ (6)

where the first term in equation (6) accounts far probability of passing the participation

hurdle and the second term indicates the densitpsérving non-zero sales. | assume that there
are no spillover effects among channels during:threent period and examine the problem as
static. The double hurdle model can be estimatesdnimizing the likelihood functions of the
participation and supply intensity components sajgdy. Still, the independence of the error
terms is a strong assumption, so to account fagiplesbias, | first estimated a probit model for
the participation in the beef export channel, thenerated the inverse mills ratio and used it in
the second stage of cattle supply intensity motletontrast to other papers that use the tobit
model to estimate the second hurdle, | use théidrzad logit model to measure the supply
intensity decision because it is more appropriatetfe data that were collected and the nature of
cattle marketing decisions faced by the averageiblamcattle farmer. Thus, the second term in
equation (6) is estimated by maximizing the likebd function of the fractional logit model

given by equation (13) on page 24. The fractioogitimodel is discussed in detail in section

(2.4.2).

The following section presents a detailed operatiaation of the double hurdle model

for both the participation and supply intensity idems.
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2.4.1 The Participation Decision

Given the context of the analytical framework déssat in the previous section, a
determination of whether the farmer sells cattlexport abattoirs is analyzed. This is a binary
response of the probability that the farmer sellfie to an export abattoir, given various

explanatory factors. The formal probit model issgr@ted in equations (7) through (11).

Let Vi =%60+§ 7)

where x; is a vector of independent variablgsthe disturbance term and it is
independent of; and e Normal (0,1) and¥ is a vector of parameter\,vfik is a latent variable,

however, instead of observilyﬁ, we observeyj which takes on two valuey; =1 [y,* > O},

when a farmer sells cattle to export abattoirs, gjne 0 [y,* < O} if the farmer does not sell

cattle to export abattoirs.

As shown in Wooldridge (2002) the distribution mxi is:

P(yi =1)= P(yf >O\xi)=P(xi¢9+ei >o\xi)[yi* >0J, ®)

= P(q > —Xj G‘Xi )=l— CD(—Xi (9)= CD(Xi 0)

and  P(y; =0xj )=1-®(x;0) 9)
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where ®() denotes the standard normal cumulative distribuiimction given by

o()=(@r)? exp(—zz /2) (10)

The density ofy; given X; is

f (yi ‘Xi )= [CD (i )]y [1— D(Xi (9)]1_y, y=01 (11)

Equations (8)-(11) show the distribution of thelability of a farmer participating in the export
channel conditional on the transaction cost relatatisocio-economic characteristic explanatory

variables. We discuss the supply intensity mod#hénext section.

2.4.2 Intensity of Supply Decision Model

As discussed in the description of cattle marketmsgection 2.2, many farmers in
Namibia sell their cattle in multiple channelsislithus appropriate to view the dependent
variable as fractional in nature, given a farmetisice to market cattle in multiple channels.
Hence, the dependent variable takes on values betthe lower and upper values and has a
continuous distribution. Modeling such fractionapeéndent variables directly can be
conveniently and appropriately done using the foaet logit modeling approach proposed by

Papke and Wooldridge (1996).
Papke and Woolridge’s (1996) approach directly nsthee conditional mean of the

fractional response that keeps the predicted vatugee unit interval. They applied quasi-

maximum likelihood estimation (QMLE) method to abteobust and efficient properties. Others
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(Sivakumar, 2002; Ye, 2004; Hausnetral, 1998; Liuet al, 1999 & Wagner, 2001) extended

and applied this method in several studies.

The estimation procedure follows a quasi-likelihooethod as described by Gourieroux
et al (1984): to motivate, first leG(-) be a well-defined function fod < G(-) >1 to ensure that

the predicted values ¥ lie in the interval(0,1). Then,

E(yi\xi)=G(yi\Xi)=M (12)
> expi )

and the Bernoulli log-likelihood function is givéxy

L(B,x) =i log[G(x B)]+ (L-y; ) log[Ll- G(x; 5)] (13)

Papke and Woolridgel 996) showed that because (13) is a member dintbar
exponential family, the quasi-maximum likelihoodiestor (QMLE),,&, obtained by
maximizing equation (13) is consistent and asynigatly normally distributed regardless of the

distribution of yi|xi provided that equation (12) holds. But the loglE assumes that

Var(yi % )= GZG(ﬂ, Xi )JL- G(,x; )] and this causes over-dispersion or under-dispeisi

the variance of the estimators. To correct foraber and under dispersion in the variance, Papke
and Woolridgg1996) estimated asymptotically robust inferenadlie conditional mean
parameters (see appendix 2F). With equations (12)E3) we can consistently estimaie

using the Bernoulli QMLE. The next section provides estimation equations for both

decisions: to participate in the export channel laow many cattle to sells once the farmer

decides to participate.
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2.4.3 TheEstimation Equations

The export channel participation estimation equmaisagiven as:

Export Channel
Participation = + Zk B TransactionCostrzn n FarmCharacteristics (14)

where the dependent variable is a binary variatbteemual to 1 if the farmer participates in the

export channel and 0 otherwise. The supply intgrstimation equation is given as:

Proportion Sold =« + Zk % TransactionCost%Zn 0 FarmCharacteristicst+ & (15)

where the dependent variable is the proportioratifecthat a farmer sold to export abattoirs in
the specified agricultural marketing period. Intbetjuations th&ransactionCosvariable is the
vector of transaction costs related variablesFaminCharacteristias the vector of farm level

and farmers’ socioeconomic characteristics vargable

According to Newman (as cited in Angula, 2010) dioeble hurdle model is not based on
any formal choice theory, thus it is difficult tbaose which explanatory variables to include in
each decision stage. However, the underlying assomig that the first (participation) stage is
often the result of socio economic variables. Whilk in mind, a large number of variables were
regressed against the dependent variables thewl testtheir individual and joint significance. |
dropped the ones that were not significant, but Kepse that | expect to have a direct

relationship with the dependent variables.
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2.5 Data and Definition of Variables

2.5.1 Data and Definition of Variables

The primary data used in this study come frorn@oan sample of 201 cattle farmers in
the following three regions of Namibia: Otjozondj®maheke and Erongo. All three regions
are located south of the veterinary line in Namibigestock farming is the main agricultural
activity, and it is the principal source of incomemany of the communal areas in these regions.
The data were collected from June through Noverb@7. Pre-tested structured questionnaires
were used. Enumerators were hired to assist inrasi®iing the questionnaires. In addition,
interviews with key informants including industrgdafarmer association representatives, and

key policy makers were conducted.

The data cover a range of variables includingsiaation costs related factors, cattle
marketing information, household assets and otascriptive information. Table 2b shows the
variables, summary statistics and their expectesttion of influence on participation and
intensity to supply based on a priori expectati@spostmonitoring transaction costs include
grade uncertainty and payment delay; negotiatieladad transaction costs include the premium
(the payment that suppliers receive over the gales for supplying the delivery promise) and
the type of contract that a farmers has with th@exabattoirEx anteinformation transaction
costs include membership to a farmer associatidnndrether a farmer farms part-time or full-
time. Otherex antetransaction costs include distance to market, ostme of transport

equipment, premium, and the type of contract thafarmer has with the buyer.
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Table 2b: Variables and Summary Statistics

N Mean Min Max SD Expected Expected
Variable sign Sign
Participation  Supply Intensity
Dependent Variables
Sell to export abattoir 201 0.507 0 1 0.501 N/A N/A
(yes=1)
Proportion of cattle 201 0.177 0 1 0.265 N/A
. N/A
sold to export abattoirs
Explanatory variables
TC Related variables
Grade uncertainty 531 gg91 0 1 0463 _ _
(yes=1)
Payment delay (yes=1) 200 091 0 1 0.287 - -
Distance to market 201 46.442 3 205 56.323 R -
(km)
Transport equipment 201 0.716 O 1 0451 +
(yes=1) +
Farmer group member
(yes=1) 201 0821 O 1 0.384 + +
Premium (yes=1) 201 0497 O 1 0501 + +
Type of contract
(own=1) 201 0574 O 1 0.501 + +
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Table 2b (continued): Variables and Summary Stesist

N Mean Min Max SD Expected Expected
Variable sign Sign
Participation  Supply Intensity

Farmer household

characteristics

Total Herd (number) 201 1716 4 1600 228.2 + +
Herd Ownership

(% of total herd) 201 0.93 0.26 0 1 + +
Education (years) 200 1007 0 18 467 - e
Experience (years) 201 25.66 5 55 11.84 - +—
Running water 201 0.73 044 0.11 25 + +
(yes=1)

Land title (yes=1) 200 0254 O 1 0.44 + +

Gender of head

(female=1) 201 0338 O 1 0.47 - _

Relies solely on

family labor (yes=1) 201 0.228 O 1 0.421 + _
Hired labor (number) 201 2.701 O 80 6.17 + +
Farming time (full

time=1) 201 0.766 O 1 0.42 + +/-
Cost per head (N§) 179 368.5 11.6 3083 461.1 - N

*N$1=7.54 (USD)t current exchange rate.

In this sample the average participation rateespondents in the export channel is

50.7%. As expected, commercial farmers participatede: approximately 90% of commercial
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farmers participate in the export channel, whily@®% of communal farmers sell cattle to
export abattoirs. According to the main export sbaprocurement manager, participation by
communal farmers has been increasing over thedasin years because many are now

developing a market-oriented mindset.

Overall, the average proportion of cattle solthe export channel in the 2007
agricultural marketing period was 17%. The proporif cattle sold to export abattoirs
measures the intensity of supply. In this samplereximately 30% of farmers who sold cattle
to the export channel sold a proportion of over 5% only 6.9% of farmers sold a proportion
of exactly unity. In that period, commercial andrcounal farmers sold on average 37% and

11% of cattle to export abattoirs respectively.

Sixty-nine percent of the respondents said theyt thce grade uncertainty when they sell
their cattle. Grade uncertainty and payment detayfams ofex postmonitoring costs. They
arise due to uncertainty, information asymmetry pogntial opportunistic behaviors.
Uncertainties arise from imperfect or incomplet®imation. Grade uncertainty is hypothesized
to decrease the probability of participating in éx@ort channel. Cattle delivered at the export
abattoirs must wait 24 hours before slaughter hadjtade is based in the dead carcass. Most
farmers are usually not present to monitor theileauring the time of slaughter and while the
cattle are transported to the abattoir. Thus, aneér may approximate the grade of their live
animal based on physical inspection including cimgnits teeth, but the grade based on the
deadweight may differ. Holding other factors constéhis uncertainty creates friction and

lowers the level of trust between suppliers andbiinger, especially when the farmer gets a
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different grade from what he/she expected. Likeywideen a seller is not paid immediately,
uncertainty arises as to whether the buyer willdndhe promise. The longer the lag between the
sale and payment, the greater the uncertaintytasdeaduces the incentive to sell. Hence,
payment delay is expected to decrease the protyatiilparticipation and to lessen the intensity

of participation in the beef export channel.

The average distance of the main road from thradds homestead to the cattle market is
46 km. Approximately 21% of the households in gample travel less than 10 km to get to the
market where they sell their cattle, and about 1#84el over 100 km to get to the market. Being
located far away from markets requires more ettodiscover market information and makes it
difficult to establish closer relations with theyleus. Distance increases the time it takes to reach
the market and introduces risk with respect toassshrinkage during travel time. The extent of
the effect of distance on transaction costs dependie conditions of the roads and the means
of transportation used for traveling; if the roaftastructure is good, the effect of distance may
be minimal. On the other hand, shorter distancéls bad roads have significant influence on
market participation. While theoretically and basadorevious findings (Arlene, 2008;
Balsevich, 2006), one would expect distance to laanegative influence on participation, we
have to evaluate distance in the context of c&dtiming in Namibia. Most of the commercial
farmland is located farther away from the centrsiritt because of the availability of land for
large-scale livestock farming. As a result, thera structural condition whereby, households that
have large herd of cattle and who own more graaewares of land per cattle tend to be located
farther away from the center where export abateeslocated. As a result, distance may have a

positive or negative effect on the likelihood oftpapating in the export channel. On the other
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hand, we expect distance to have a negative ingpattte intensity of supply. Ownership of a
transport vehicle is expected to enhance markéicpgmation through its role in facilitating
access to information, in facilitating the trandparcattle to markets and thereby reducing time
that it takes for the farmer to arrange for tramsgamn time. Previous studies including (Alegte
al, 2008;Heltberget al, 2002 found that ownership of transport equipment enbamarket

participation.

On average, 76% of respondents are full time fesrapd 82% are members of a farmer
group organization. We do not have variables tirattly measure information search costs.
But, membership to a farmers’ organization enatalesers to gain access to marketing and
pricing information, and it allows farmers to peesources together (e.g., arrange for the
transport of cattle as group). Further, it reducassaction costs including search costs, and
makes the exchange or transfer of cattle ownetebgcostly for farmers. Thus, we use it as a
proxy for information related transaction costs amdexpect it to have a positive effect on the
probability of participation and on the intensifyparticipation in the beef export channel.
Previous studies (by Nyoro and Ngugi, 2007; Poudtibal, 2004, Minot & Ngigi, 2004; Reardon
et al,2003) found a positive association between maréasicipation and farmer group
membership. Alenest al (2008) found mixed results: their results show thambership to a
farmers’ group decreased market participationjtmignificantly enhanced participation

intensity for maize farmers in Kenya.

Cattle farmers supplying an export abattoir cdihcsdtle directly under their own contact

or indirectly through another’s party’s contractitiown contracts, the farmer signs a direct
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contract with the abattoir and promises to delarepecified amount of cattle in a specified
period. With an indirect contract, farmers seltleatinder a farmers association’s contract or
under another individual's contract. Approximat&kgbo of respondents supply cattle under their
own contracts. Contracting is essential for theoeixabattoirs because of the degree of asset
specificity of their physical investments, i.e.itl@ocessing plants and feedlots. The use of
these facilities is highly specialized; thus, i@ easy redeploy them to alternative uses without
sacrificing their productive value. In additionjgtcostly for the export abattoirs to operate
below a certain level of slaughtering capacity. éégrcontracting is an important institutional
arrangement to assure a profitable capacity utitindevel by reducing hold-up problems. For
suppliers, signing a contract provides a kind ofketguarantee for slaughter allocation
especially during the peak season. There is aggrelgment of trust through direct contracts and
should the seller fail to deliver the promised dgitgnit is easier for the buyer to follow-up. On
the other hand, with indirect contracts there isther layer of partners between the buyer and
the seller; this makes it more difficult to enfotbe contract or to plan if the seller is not able
deliver the promised quantity. In addition, direohtracting reduces transaction costs by
reducing incentive for opportunistic behaviors Jugking diverting the promised quantity to other

buyers.

Furthermore, research on the smallholder farmeicgaation and supply in modern
marketing channels of high value agricultural cordities and products highlights the use and
importance of contracts in the procurement of potslby supermarkets and large-scale
distributors. In some cases it is a requirementrfarket entry. Results in these studies

(including Weatherspoon & Reardon, 2003; Reareloa, 2003; Kirsten and Sartorius, 2002;
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Reardon and Barrett, 2000) show that signing cotgnaith the buyer enhances market
participation and supply. As a result, we prediett tdirect contracts will have a positive effect

on the proportion of cattle sold to export abagtoir

The variable that denotes whether a farmer igtatipae or full time farmer indirectly
captures some degree of information related cast:tPne farmers are more educated, and they
work and live in urban areas where export abattmedocated. Thus, they are likely to be better
informed about abattoir's requirements and theyoaraverage more likely to access
information at a lower cost than a full time farméro lives in a remote location. As a result,
part-time farmers are expected to have a highensity of participation in the export channel.
However, most full time farmers rely solely on famgas their main source of income. Holding
all other factors constant, they are more likelpaaticipate in multiple channels to diversify the
sources of the farm income and to respond to thtarent needs. As a result, we expect being a
full time farmer to have a positive relationshigiwihe participation decision, although its

influence in the supply intensity decision is amiaigs.

The average total number of cattle per housemotdis sample is 171. Approximately
29.8% of the households have less than 50 ca#t$é, df the households own over 300 head of
cattle, while 5% of households own over 500 cattig¢his sample, the average number of herd
size per household was 266 in the Omaheke regikhinlthe Otjozondjupa region and 57 in the

Erongo region.
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About 27% of households had at least primary sicbdacation, but the average number
of years of schooling in the Erongo region is jusiow primary school. Thirty percent of

respondents in the sample completed high schook@#gcompleted schooling beyond high

school. Educatioln3 could enhance or decrease the probability of ppiion. It could increase
the probability of participation because educagohances the probability of accessing and
understanding information including market requiesm Arlene (2008) found education to
increase participation and supply among maize fesmmeKenya. Angula (2010) also found
education to enhance participation among coffedymers in Uganda. Balsevich (2006) found
mixed results on the effect of education on mapketicipation of tomato producers in
Nicaragua, and Blandagt al (2009) found education to decrease market participamong

fruit and vegetable smallholder farmers in Honduiide effect of education on supply intensity
could be negative because a more educated indlvglo®ost likely to have other sources of

income including formal employment.

Female-headed households make up 30% of the savidplexpect female-headed
households to participate less intensely in thedxparketing channel because most female-
headed households in Namibia own less cattle caadgarmale-headed households: the average
total number of cattle in female-headed househsl@$ cattle while the average total number of

cattle in male-headed households is 210.

13 Education was only included in the participati@tidion, but not in the intensity model. It
was individually and statistically not significanhen regressed against the dependent variable
(proportion cattle sold to the export channel).
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Having access to grazing land and water is vitahising cattle, especially in a semi-arid
country where cattle graze extensively. On avera§® of respondents have land titles. Having
a land title is expected to increase the probaghilitparticipation and intensity of supplying
cattle to the beef export channel. Research ondmmld endowments of productive assets such
as land show a positive relationship between lalalithg and market participation (Barrett,

2008; Cadott al,2006; Heltbergk Tarp, 2002; Nyorcet al, 1999). Barrett (2008) indicates

that the association between landholding and gras&et participation as a seller is striking and
clear in several studies on market participatioaanthern and eastern Africa. Having a land title
enables a farmer to access adequate grazing ktteh) tattle to meet the weight requirement of
export abattoirs. Compared to farmers on commuamal,Ifarmers on private land face limited
land degradation and bush encroachment probleitiegesis relatively less grazing pressure on
their land and their cattle face less stress ealhgciuring the dry season. Most importantly, land
is an important form of collateral that enablesrfars to access credit markets, thus enabling
them to borrow and the make the necessary invessn@imcrease the productivity and quality
of their enterprise. Communal farmers do not paskasl titles cannot use land as a means to

access credit.

Similar to land, water availability is extremetgportant given that Namibia has a semi-
arid climate. Having running water at the homestaables a farmer to give water to the cattle
without having to trek the cattle over a long dista, and thus it influences the quality and
weight of the cattle, and this further can influercfarmer’s channel choice. For example, if a
farmer in a communal area experiences frequentgmbwith water availability or there is a

drought, that farmer may decide to sell his/hemgpaattle rather than risk losing them, and
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because the young cattle may not meet the weighires by export abattoirs, the farmer may
sell the cattle at an auction or permit. Havingmiag water is predicted to enhance participation
and intensity of supply of cattle to the exportroial. Labor is a critical factor in raising and
marketing. Cattle farmers on both communal land@ndte farms have to trek cattle over long
distances for grazing, to find water and to sdilleaSome communal farmers rent land on
commercial land during prolonged dry seasons aerd fabor to care for their cattle. Also, cattle

theft is an increasing challenge to many farmedsvaorkers are needed to find missing cattle.

Hired labor is expected to have a positive refeiop with market participation and
supply intensity decisions. Reliance on family laisoexpected to have a positive relationship
with market participation. Family labor includestadults and children because both engage in
different activities related to cattle rearing. [dhen usually take cattle to water points and & th
veldt for grazing, trek cattle to marketing locatp adults engage in all the aforementioned
activities, but primarily responsible for cattle mketing, branding, finding lost cattle in distant
locations, etc. On average, 22% of respondengsaaély on family labor and 78% hire labor.

The average number of hired workers in this sanspke7 with a maximum of 80 workers.

The next section presents the estimation issuessdotlowed by the empirical results.

2.5.2 Potential Estimation Issues

Most of theex antetransaction costs are generally exogenous betlaeise costs occur

prior to the actual transactions. Before sellintgraner spent time to find information about

prices and product requirements in certain margethrannels. Somex postransaction costs
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can be endogenous and should be treated with cabttw example effort to find transportation
could be endogenous. While the level of effort dadgtermine the proportion sold to an abattoir,
it can also be determined by having chosen tasah export abattoir. One way to deal with this
is to find a variable that is related to transpiotaeffort, but that is not determined by the
marketing channel (after controlling for all thdet variables). In this paper distance to the
market is used as a proxy for transportation effietause farmers take their location as given

(at least for a particular agricultural period’srikegting decisions).

The timing perspective of the dependent variablsortant in whether some of te&
posttransaction costs are endogenous. Since it isurezhs terms of historical sales to the
export abattoir, the speed of payment may not pp@llem because a farmer has historical
knowledge of the speed of payment in a particularketing channel. Likewise, farmers also
have historical knowledge of the amount premiunnpaiyts in the various channels. In addition,
we tested whether payment delay and whether a fasuoeives a premium are endogenous, and

the tests revealed that they are not endogenous.

Most of the farmer characteristics are exogenoasvdver, herd sizeould be
endogenous. Farm size is an alternative varialdg@pooximate a farmer’s capacity to supply.
However, it is difficult to measure in the contextNamibia where the majority of farmers live
in communal areas where their cattle graze extelysand sometimes in more one communal
area. Herd size is more appropriate to measurecitgplaan farm size in the context Namibia’'s

communal land set up. Herd size was tested forgamamgty: first, | regressed herd size against
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the other explanatory variables and obtained g&luals, then regressed the dependent variable
(proportion of cattle sold to the export channegRiast the other explanatory variables

and the herd size residuals, and then tested isignde of herd size residuals from this
regression. It was statistically not significantreg 1% significance level. Therefore, | rejected

the null hypothesis that herd size is endogenolis.next section discusses the empirical results.
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2.6 Empirical Results

2.6.1 The Participation Decision Results

Two participation models were estimated and thegmat effects are provided for the
whole sample and for a communal farmers sub-sarfjpke participation model using the whole
sample fits the data well with 61% of participatimuicomes being correctly predicted and the
Wald test of the hypothesis that all regressiorffments jointly equal zero is rejected. The
pseudo R-square for the model is 0.32. The sangeda the whole sample was 200 and 145
for the communal farmer sample. Overall, the mditi¢he data well and grade uncertainty,
membership in a farmers’ organization, having agp@rt equipment, ownership of a land title
gender of household head, reliance on family lated, having running water at the homestead

were statistically significant.

The transaction costs variables were all foundetgignificant in at least one model.
Table 2c shows that grade uncertainty is statistisggnificant at the 10% significance level,
and on average, it decreases the probability afggaation by 21%. Farmers who were
interviewed expressed concern regarding grade tamcr at export abattoirs. This is because,
grading at abattoirs is based on deadweight cgrapss arrival cattle have to wait 24 hours
before slaughter after having been transported aV@ng distance. In addition, most farmers are
not present to monitor the handling of their cadti¢ghe abattoirs, which decreases their level of
trust in grading by the export abattoir. Resultsdmmmunal farmers show that grade uncertainty

reduces the likelihood of participating in the estgzhannel, but it was not significantly.
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Table 2c:Beef Export Participation Decision (yes=1) Results

Variables Whole Sample Communal Farmers

Transaction Costs Related

Grade uncertainty (yes=1) -0.213* (0.110) -38®3 (0.137)

Farmer Organization 0.440*** (0.0906) 0.397*** (0.0679)

(member=1)

Transport vehicle (yes=1) 0.193*  (0.108) 0X178 (0.0976)

Distance to market (km) 0.000696 (0.00102) 0.00224* (0.00136)

Farmer Characteristics

Land Title (yes=1) 0.286** (0.124)

Family labor (relies solely=1) 0.234**  (0.0980) 0.227** (0.106)

Gender (female=1) -0.195* (0.0917) -0.217** (0.0864)

Running water (yes=1) 0.162* (0.0958) 0.169* (0.0895)

Farming time (full time=1) 0.0992 (0.112) /B (0.118)

Own Herd (% total herd owned) 0.175 (0.195) 0.221 (0.185)

Education (years of schooling) 0.00845 (0.0107 0.0177 (0.0108)

Experience (years in farming) 0.00367 (0.00394) 0.000576  (0.00427)
N=200 N=145

Pseudo &=0.32
Wald 72(12) =60.42%**

Pseudo §=0.24
Wald 72(11) =33.75%*

% correctly predicted: 61%% correctly predicted: 52%

Note: *, ** *** represent significance at 10%, 5%nd 1%; land title was dropped from the

communal farmers’ regression
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Membership in a farmer organization has a posdive highly significant effect on
export channel participation. Farmers who have nezsfiyp in a farmers’ association are on
average 44% more likely to sell their cattle to ¢éxport channel. The direction of influence of
farmer association membership on participatioroissstent witha priori expectations and
previous findings (including Barrett, 2008; Alegeeal 2008; Minot & Ngigi 2007. Unlike other
findings (by Cadogt al, 2006; Reardoet al, 2003) that show that farmer associations apear t
largely benefit large and well-established farnaerd do not facilitate entry into commercial
farming for subsistence farmers, the results shawfarmer associations is a highly significant
institution for Namibian communal farmers’ entrytive high value beef export market. On
average, an individual communal farmer sells fegattle, and because of transaction and
transportation costs, they are less likely to pgodite in the processor/export channel. However,
when farmers pool cattle and other resources tegetind access market information through
farmers’ associations, they are able to reducep@ih and mitigate transaction costs. As a result,
membership in a farmer organization increases thlegbility of participation as it reduces
transaction costs. Farmers join farmers assocefmma variety of reasons; these results indicate
that the main driving force is the reduction ohgportation costs by having the export abattoir
come to the their location through the farmersbaggion. Thus, this result must be interpreted

with caution.

Consistent with theoreticakpectations, having transport equipment has dip@sind
significant influence on the probability of parpetion. On average, ownership of transport
equipment increases the probability of participatly 19%. Ownership of transport equipment

reduces transaction costs in that the farmer doemeour negotiation and search costs to find
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means of transporting cattle to the abattoir. Tésult is consistent with previous findings (by

Aleneet al 2008, Heltberg & Tarp, 2002).

Distance to the market place had a positive andfggnt effect on communal farmers’
participation, but was statistically insignificaot the whole sample. The reason for this
direction of influence is because of the livesttakning structural set-up that where most of the
farmers who participate in the export channel bmecommercial farmland, and these farms are
usually located farther away from the main expb#ttoirs since that is where land is available
for large livestock farming. For communal farmense additional kilometer in distance from the
market increases the probability of participatingkport channel for communal farmers by
0.2% on average. Confounding these results malgebtatt that some farmers identify
themselves as communal farmers because they\ailbh communal land, but they are actually
resettled to private land through the governmemd I&form policy. Thus they partially farm on

commercial farmland.

Three of the seven farmer characteristic variathlasare statistically significant are
having a land title, gender of the head of the bbokl and reliance on family labor. Owning a
land title on average increases the probabilityedling cattle in the export channel by 28%.
Land title is statistically significant at the 1%sificance level. Private land ownership plays a
paramount role in a cattle farmer’s probabilitypafticipation. Unlike farmers on communal
land, farmers on private land do not face sevewblpms of overgrazing, land degradation, and
water constraints. In addition, farmers on privated buy weaners from communal farmers,

fatten them to the desired weight and then sethtteethe export abattoirs. Thus, farmers who
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have access to private land are more likely toisterstly meet the weight requirements desired
by the export abattoirs than farmers on commumal.l&he results on land ownership are
consistent with previous findings (including Rub2@07; Cadogt al, 2006; Heltberg and Tarp,

2002) that found that market participation incrsaséh land ownership.

Being a female-headed household lowers the prababilparticipating in the export
channel by19%. In addition to owing fewer cattleamerage, women in rural Namibia are more
involved in cattle rearing and livestock productamtivities, while men dominate marketing and
slaughter activities. Thus, even in female-headrgéholds, the marketing aspect of cattle,
price negotiation and information is relegated tenelatives. The result of female-headed
households and market participation is consistetit fimdings by Bellemaret al (2006) on
market participation by female-headed household&hiopia; they find female-headed

households to be autarkic than to be net sellers.

Family labor is statistically significant and icreases the probability of participation by
23% on average. This result is consistent withipres/findings (including Angula, 2010; Alene,
2008). Having running water at the homestead hagxtpected positive effect and it increases
the probability participation by 16%. Experience @&ducation positively influence the
probability of participation, but both were nottgtcally significant Likewise, the proportion

of cattle owned by the farmer has a positive batistically insignificant effect on participation.

Overall, the results on the transaction costsalées were consistent with expectations.

They show that grade uncertainty significantly i@ekithe probability of participation in the beef
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export channel. Membership to a farmer organizatidigates transaction costs because farmers
gain more access to marketing information andsib abduces transportation related costs.
Membership in a farmer association significantigreased the probability of participation in the
beef export channel. Distance to the market haas#ipe but insignificant effect on the
probability of participating in beef export chanif@l the whole sample but it was significant for

communal farmers.

2.6.2  Supply Intensity Decision Results

Table 2d contains the results from estimatingstiygply intensity equation (15) for
farmers who participate in the export channel. @d&eendent variable is the proportion of cattle
that the farmers sold to the export channel. Mddestimates equation (15) for proportions
strictly greater than zero for the whole sampled®l@® estimates equation (15) for communal
farmers who sold strictly greater than zero prapaog of cattle to the export channel. The results
for communal farmers are provided to show variatiles have greater impact on communal

farmers’ supply intensity decisions but are nohgigant in the whole sample results.
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Table 2d: Supply Intensity Results

Model 1 Model 2
Variables Proportion > 0 Proportion > 0
Whole Sample Communal Farmers
Transaction Costs Related
Payment Delay (yes=1) -1.389%** (0.333) - 1699 (0.509)
Grade Uncertainty -0.477 (0.328) -0.471  (0.833)
Premium (yes=1) 0.850*** (0.256) 0.949**  (0.329)
Contract Type -0.499* (0.282) -0.803*** (0.301)
(Direct=1; Indirect=0)
Distance (km) -0.00343* (0.00202) -0.00524 (0.00323)
Farming time -0.640*** (0.247) -0.627 (0.410)
(full =1; part =0)
Transport Vehicle (yes=1) 0.389 (@ana 0.665 (0.577)
Farmer Characteristics
Cost per head (N$/head) 0.000625**  (0.00029) = 000677** (0.000281)
Running Water (yes=1) 0.604 (0.382) 410. (0.379)
Hired Labor (number) 0.0489 (0.0440) 68.1 (0.158)
Total Herd 0.000775 (0.000670) 0.00275**(0.00126)
Gender of head (female=1) -0.211 (0292 -0.292 (0.461)
Inverse Mills Ratio 0.377 (0.407) 1813 (0.796)
Constant 0.293 (0.863) -0.505  (1.000)
Observations 75 39
Pseudo R 0.403 0.3799
2 232.36*** 167.32%**
Wald »*(12) 1.261 1.533
AlC -249.12 -86.448
BIC

Note: *, **, *** represent significance at ¥, 5%, and 1%
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The pseudo R-square of both supply intensity moalelgyood with 40% for the whole
sample and 38% for the communal farmers’ subsariple Wald test results show that all the
regression coefficients in both models are staafiii jointly significant. Payment delay,
premium, farming time, having a direct contracthlte export abattoir, distance, total herd and
cost per head were statistically significant inhootodels. The results show that transaction costs
do matter in farmers’ intensity of participationtive export channel. Approximately 71% of the

transaction costs variables are statistically §icpmt.

Consistent witla priori expectations, payment delay has a negative affethe
proportion of cattle that farmers sell to exporatbirs. Payment delay is significant at the 1%
level. Farmers who strongly prefer to be paid immaedy supply less to the export abattoirs.
This result implies that payment delay stronglyedefarmers from selling cattle to export
abattoirs. In addition, many communal farmers wlbcattle to pay school fees or to finance
emergencies prefer immediate payment. Thus, if exlattoirs want to attract more communal

farmers, they must address payment preferencéesé tcattle suppliers.

Surprisingly grade uncertainty was not significemniboth models. Grade uncertainty
reduces the proportion of cattle that farmerstsedixport abattoirs. It is possible that farmers
who have supplied strictly greater than zero propos to the export abattoirs over a number of
years, developed a stronger level trust and relatith the buyer, and thus face less grade
uncertainty compared to farmers who do not supgdylarly. As a result, grade uncertainty is
not significant which is consistent with previousdings (including Reardoet al,2008; Pingali

et al, 2008; Jaffeet al,2004 & Farinaet al, 2000.)
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Premium has the expected positive effect on thpgtmn of cattle sold into the export
channel. It was significant at the 1% level in botbdels. Premiums offered by export abattoirs
provide incentives for farmers to supply cattle &mdheet most of their delivery promise.
Premiums are based on the quantity that farmengetle@ind farmers receive additional payment

when they deliver at least 90% of their delivergmise.

A surprisingresult is that having a direct contr%ﬂ':ﬂvith an export abattoir has a negative
effect on the proportion of cattle that an averagmer sells to export abattoirs. This was
significant at the 10% level in model 1 and it vgamificant at the 1% level for communal
farmers in model 2. There are two possible explanatfor this result: first, this result shows
that farmers who sell under direct contracts selpprtionally less to the export channel.
Farmers who sell under direct contracts tend t@ magre cattle to sell and they are most notably
commercial farmers. In this sample, farmers undecticontract sold on average 94 cattle and
those who sold under indirect contract sold anayeof 22 cattle. Since these farmers sell on
average more cattle, they tend to participate nmotiee other marketing channels, especially
auctions, where they are paid immediately. Thuslendn a whole they sell more cattle in
absolute value, they proportionally sell less tpak abattoirs. Because they have more cattle to
sell, they can participate more in the other mamkethannels to diversify their sources cash

flow.

Second, the results imply that indirect contractshaghly significant in communal

farmers’ supply decisions to sell to export chanAelindividual communal farmer sells on

14 . : . - iy
Contract type was interacted with a size dumnrgéal). The coefficient was positive, but
statistically insignificant and the overall resudid not change.
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average fewer cattle on his own and may therefotda able to sign a direct delivery contract
with an export abattoir. However, when that faripeols resources together with other farmers
and organizes to deliver through the farmers’ datioa he/she can deliver to the export abattoir
through an indirect contract. Besides limited cayathe uncertainty of not being able to deliver
the promised quantity of cattle to the export abatould hinder communal farmers from

signing direct contracts

Distance to the market where cattle is sold hsigraficant and negative impact on the
proportion of cattle sold to the export channel.i@/bistance to the market is negative in both
supply intensity models, it is significant at tHg24d level in model 1, but it is not significant in
model 2. Model 1 captures more farmers who argéactarther away from the export abattoirs
compared to model 2. The average distance frorfatheto the market for farmers who
supplied strictly greater than zero proportionsiodel 1 is 65 km. On the other hand, the
average distance for communal farmers who supptiectly greater than zero proportions is 39

km.

Being a full-time farmer has a negative effectlo® proportion of cattle on average
farmer sells to an export abattoir. This variablsignificant at the 1% level in model 1, but it is
not significant in model 2. This result indicatkat an average full-time farmer sells
proportionally fewer cattle to export abattoirs gared to the average part-time farmer. This
result is supported by the data: overall, the ayeepoportion of cattle sold by a full-time farmer
is 0.15 compared to 0.25 sold by a part-time fardaerthermore, full-time communal farmers

participate the least intensely: full-time commufaaimers sold a proportion of 0.07 of their
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cattle to the export channel compared to 0.23 lspldart-time communal farmers. The reason
for this is because part-time farmers are mordyliteehave access to better marketing
information and they are more likely to be bettdoimed regarding the procurement
requirements by export abattoirs because mostipaetfarmers work and reside in urban areas
where export abattoirs are located. In additioa,dhata suggest that part-time farmers have on
average more years of schooling compared to fmétiarmers: an average part-time farmer

completed high school while an average full-timefar only completed primary school. Also,

.15 . . .
77% of the farmers who have completed universityaining are part-time farmers. These

information advantages mitigate transaction castsemable them to supply more intensely.

Lastly, most full time farmers rely solely on fang as their main source of income.
Holding other factors constant, they are more \ilkelparticipate in multiple channels to
diversify their sources of farm income and to ntaetr needs at different times of the year.
Hence, while they may sell more cattle in absohuteber, they sell proportionally less to one

particular channel to diversify their farm inconwisces.

The per unit cost variable includes both variatasts such as farm operational costs
(includes diesel, electricity), cattle input co&sy., licks, water, vaccination), costs related to
improving the quality of cattle (e.g., buying alpuhnd fixed costs expenditures such as
installing a borehole and costs related to fenthegfarm. The results show that per unit cost has
a positive effect on the proportion of cattle simaxport abattoirs. It is significant at the 5%

level in both supply intensity models. The intetpt®n of this variable is somewhat problematic

15 Education (measured by the number of years ofdeiy) did not have individual nor joint
significance in the supply intensity models, angas thus not included in the final models.
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simply because variable and fixed costs are natddeseparately in the data set. Barrett (2006)
found fixed costs to have a significant positivieeff on the quantity of cattle sold in the market
among livestock pastoralists from Kenya and Etlappihile variable costs had a significantly
negative effect on sales volume. The results sfghudy imply that the more a farmer spends per
head, the higher the proportion of cattle the farse#ls to export abattoirs. Furthermore, the
implication is that farmers who spend more per reaadmore likely to meet requirements by
export abattoirs including weight and grade speations. Farmers who sold cattle to the export
abattoir spend on average twice per head comparidse farmers who did not sell. The data
show that the average annual cost per head forefarmho sold cattle to export abattoirs is
$N528, which is about $69 USD at the current exghamate. On the other hand, farmers who
did not sell to the export channel spent on aveapgeoximately N$239 (about $31 USD)
annually per head. In this data set it is mordyikieat fixed costs outweigh variable costs for the
farmers who sold strictly greater than zero prapaod to the export abattoir because the majority
of these farmers are commercial farmers who makesiments on their land since they own the

land. In this case, our results are consistent prgvious findings by Bellemaegal (2006).

While some communal farmers participate in theogixphannel, others may choose to
forgo the export channel because they would hagpéad more money per head. Thus, some

farmers may be maximizing their incomes by choosinfprgo the beef export channel due to

higher per unit cos%g. Again, Bellemaret al (2006) find fixed costs to have an increasing, but

16 Per unit cost had a negative effect on participatout it was individually and jointly
insignificant (it was not included from the paniation model).
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concave effect on market entry. Thus, when costesremely high, at some critical amount,

farmers may choose not to enter the market.

Total herd size is significant at the 5% leveldommunal farmers. This result is
consistent with previous research (by Barrett e2@0D6; Lybbert et al, 2004; Little et al, 2001).
Being a female-headed household has a negativstdiisgtically insignificant effect on the
proportion of cattle sold to the export channelugifemale-headed households not only have a
lower probability of market entry, but they als@ply less intensely once they enter. Female-
headed households represent 17% of the responalkeatsupplied greater than zero proportion
of cattle. While farmers’ endowment of productigsets including land, labor and running
water is significant in farmers’ participation d&ons, total herd size and the cost of raising

cattle for the export channel play a critical rmie¢heir intensity of supply decisions.

Overall, the impact of transaction cost relatedaldes on farmers’ intensity of
participation in the beef export channel is sigmaifit. Payment delay, distance to the market and
supplying through a direct contract significantiygluce the proportion of cattle that farmers sell
to the export channel. On the other hand, premindhbeing a part-time farmer significantly
increase the intensity of supply in the export ctgnTotal herd size and the type of contracts
that a farmer has with the export abattoir arei@gant in communal farmers’ decision on how
much to supply the export channel. Access throndhéct contracts (e.g. through farmers

associations) is key for communal farmers’ intgneftparticipation in the beef export market.
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2.7 Conclusion and Policy Recommendations

Primary data collection on cattle farmers in Namilbas used to assess the effects of
transaction cost related variables and socio-ecasovariables on farmers’ participation, and
the degree of their participation in the internagibbeef export market. This study used a double
hurdle model with a probit model measuring paratipn and a fractional logit model assessing

the intensity of supply to answer the key resegradstion.

The results revealed that transaction costs hawgn#icant effect on farmers’ market
entry and intensity of supplying in the beef exmbrannel. Grade uncertainty had a significantly
negative impact on market entry and payment detayfeantly reduces farmers’ intensity of
supply to export abattoirs. Furthermore, membershgpfarmer association was highly
significant in cattle farmers’ participation in tegport market and it plays a critical role in
intensity of supply for communal farmers. Farmagamizations appear to play a paramount role
in mitigating transaction costs and give farmepsagform to pool resources together. The
empirical results point to practical, yet importactions that will partially address the limited
supply of cattle from communal areas. Export aliat&hould address grade uncertainty and
payment delay issues by shortening the lag betwagment and delivery of cattle; these actions
will give strong incentive for communal farmerssiell more to export abattoirs. Results show
that farmers’ associations are an important institufor both market entry and the degree of
market participation. | recommend that export aegttform increased partnerships with
farmers’ associations, especially in communal aréas will help both export abattoirs and
farmers to improve communication, build trust addrass issues like grade uncertainty

efficiently, and increase a market-oriented mintlaseong communal farmers. Such efforts will
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in the medium to long-term benefit the export alegtto minimize supply constraint problems

as they seek new markets, and they will also irserélaeir operating capacity and bottom line.

The results provide evidence that programs sugeasiums that provide incentive for
farmers to supply to export abattoirs seem to bekivg. These programs should be continued
and must be innovatively extended to address fifereint issues facing various cattle farmers.
Results reveal that farmers who own land titlesigpate more, overall, these farmers tend to be
commercial farmers. This paper did not directlyradd or model land distribution issues, but the
result on the effect of private land ownership aarket entry supports increased access to land

as a policy approach for government. | recommeatttie government of Namibia revisit its

. 17 . - . .
land reform policy . Effective land reform policies that result in mémad ownership among

communal farmers, that assure that the ‘right’ peape resettled and clearly assign property
rights, and that provides post resettlement sugpofarmers to ensure productive use of the
land is key to increasing farmers’ participatiorthe beef export channel and to address supply

constraints challenges.

Female-headed households have a significantlyripwabdability of participating in the
beef export market and those who participated seghfegss proportion of cattle to export
abattoirs. As a result, development projects andifg-governmental partnerships must channel

resources to increase female participation inrkermational beef export market. In addition,

17 - . . . -
The current “willing seller, willing buyer” basid the policy has not produced efficient and
increased land resettlement of communal farmers.
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there is a need to further analyze the underlyaatpoirs that limit female-headed households

participation.

Results show the importance that farmer organiaatmay in market entry decisions for
communal farmers. Investing in and strengtheniegeltype of organizations and increasing
their role in marketing and educational informatthssemination to farmers is important. While
changing the cultural mindset of a pastoral céttener is challenging, efforts that show the
benefits of selling cattle when prices are highaad of just when the need arises combined with
information on using the well developed bankingeysin Namibia to save money can slowly
change communal farmers’ marketing behaviors taawvgtheir incomes, and eventually

alleviate rural poverty in Namibia.

Due to data limitations this study did not dirgatdress information related transaction
costs. Information related constraints were capkttimeough other variables including
membership in farmers’ associations and whetharradr farms full time or part time. Direct
proxies for information related transaction woutltlvalue to empirical results. The quantitative
results do not capture the cultural and sentimeratiale that farmers attach to cattle. Since these
values influence farmers’ marketing decisions,Hertresearch should incorporate this aspect in
the modeling. In addition, farmers participate baghsellers and buyers in the various marketing
channels. Due to data availability this paper aredythe cattle farmers’ decision to sell, and not

to buy. Further research would be useful to incafmboth aspects.
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Overall, this paper sheds light on important fextbat significantly affect marketing
decisions of cattle farmers in Namibia. Its findirrgveal practical policy options for various
stakeholders in the Namibian beef industry thatinarease farmers’ participations in beef

export channel, and thereby increase rural cati®aérs’ incomes.
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APPENDIX 2A

Figure 2a. Map of Namibia
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APPENDIX 2B
Table 2a: Number of Cattle Sold (1998-2008)

Year Export Abattoirs Live (South Africa) Butchesi
1998 126,824 148,739 26,620
1999 159,522 152,416 20,021
2000 140,589 79,969 22,956
2001 142,624 110,127 41,073
2002 149,833 148,350 15,654
2003 143,885 150,601 9,950
2004 139,162 144,573 9,191
2005 141,348 210,945 8,477
2006 132,991 172,790 12,016
2007 134,341 172,587 10,893
2008 128,819 127,426 9,798

Source Meat Board of Namibia

Note: Live (cattle bought at auctions and permits),dBeties: sell processed meat, cut meat
further and sell to retailers and end-consumerttaios: buy and slaughter live cattle, sell at a
wholesale level.

APPENDIX 2C
Figure 2c:Marketing of Cattle Production in Numbers (1998-200
Marketing of Cattle Production
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Source Author based on Meat Board of Namibia data; “BXpfers to export licensed
abattoirs; “Live” includes cattle sold at aucticarsd permits
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APPENDIX 2D

Figure 2d: Average Producer Price (N$/kg) by Gr@f®2-2008)
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Appendix 2E

Figure 2e: Average Beef Carcass Grade Distriby2005-2008)

Beef Carcass Distribution (%)
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24%
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Source Author based on Meat Board of Namibia data; gungde A and AB is exported to the
EU market

Appendix 2F: Asymptotic Variance of Estimators in Fraa@l Logit Model

Papke and Wooldridge (1996) estimate the asymptatiance of thefi’ to be

A-18A~1 where AL is the inverse of the estimated Hessian matrix

N p ! 0 ~ ~
where A= ZM , and G(,B, X1, X2, .0 XN )z ¥i is the expectation of; and g = g(>q ﬂ}
a6e-6)]
~ N GZQZX’ X;
B=) — I8 s the outer product of the estimated first defixeaof the log-likelihood

i=1 [éi (-G )]Z

function, andl=y; — G(>q ,5’]
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CHAPTER 3:
IMPORT COMPOSITION EFFECTS OF THE EU TRADE POLICY REFORMS: T HE
CASE FOR BEEF IMPORTS FROM NAMIBIA

3.1 Introduction

There is uncertainty regarding the status andnpialesffects of the EU economic
partnership agreement (EPA) with the Southern Afridevelopment community (SADC). The
aim of the proposed economic partnership tradecageat is to establish a new trading
relationship between the EU and African, Caribbaaah Pacific (ACP) countries that will

enforce compliance to the WTO rules of non-disanaory trading arrangements. As a result,

EPAs are free trade agreements with the salienireaf reciprocityl/8 in contrast to the former
Lomé Agreement that was non-reciprocal (Steven@4 R here is concern regarding the
potential effects of increased competition for detiweproducers and lower trade tax revenue for
governments in the SADC region. Moreover, the inhpthe trade policy reforms on sensitive
agricultural sectors of ACP countries that haddnisally enjoyed preferences under various

commodity protocols is a major concern. This isadhse with the Namibian beef sector.

18 Reciprocity entails that trade preferences extédeone country or a group of countries (e.g.
EU) to another country or group of countries bagtesd with an obligation being placed on the
second group of countries to grant trade prefereteéne first group of countries. Non-
reciprocal trade preferences to developing countrieler WTO are allowed, but on a non-
discriminatory basis (i.e. all developing countr@éshe same level of development benefit from

the same trade preferences).
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Although beef exports from Namibia constitutes ahl§% market share of EU total beef
imports, the beef sector is a key sector for thenidan economy and the EU is one of the
largest trading partners of Namibia. The agricaltgector contributes approximately 11% to
GDP in Namibia, but more than 60% of the populatepends directly and indirectly on income
generated from the beef sector (AfDB, 2002). Furtitee, the beef sector accounts for 25% of

Namibia’s foreign exchange earnings (Bank of NamiBD05) and it is the number one source

of employment in the count%;%. Approximately 31% of total Namibian exports dest to the
EU are food and agricultural products (COMEXT, 20@ which approximately 50%
constitutes beef products. The combined value ofiN@n beef and beef products exports is

about US$200 million (USAID, 2003).

In light of the sensitive role the beef sector playthe Namibian economy, any new
trading arrangements that will arise deserves dosdysis and empirical estimation. The
general objective of this study is to estimategbeential economic effects of the proposed EU-
ACP trade policy reforms on Namibian beef expartthe EU market. Specifically, we use
simulations to analyze how the three trade scesavilh affect the quantity and the quality
composition of imported beef from Namibia into tBg market. To illuminate quantity and
quality composition, five trade scenarios are aredy they are: (1) Preferential Market Access,

(2) the Economic Partnership Agreement and itsradteves, (3) the standard generalized system

of preferences (GSP), and two enhanced GSP or(tk)n@Slsr and (5) GSP'.

19 Employing approximately 35,000 Namibians (Chiriaeg al 200§.
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3.2 Literature Review
There are no empirical studies on the effects efithde policy reforms on the Namibian

beef sector. The few existing studies are meredgmative (Meyn, 2004, 2005 & 2007). Tekere

et al(2002) discusses the challenges that the SouthieicaA Custom Union (SAClg)0
countries face in the EPA negotiations with respethe South Africa — EU free trade
agreement. A descriptive study by One World Ac(id®06) focused on the Namibian beef
industry and it examined the likely impact of ER#&swomen’s rights and gender equality. In
general, there is a dearth of studies

that focus on specific agricultural sectors, andenempirically examine the trade effects of the

proposed EPAs and policy alternatives on the Naamnibieef sector.

Several studies (Karingit al, 2005; Busset al, 2004; Tekeret al, 2003; Milneret al,
2005; Meyn, 2004 & 2005; Roza, 2003; Stevens, 2)@506; ATCP, 2005address the
guestion of the potential effects of EPAs on ACBntades using general and partial equilibrium
models. Most of these studies examine the Vinextetcreation and trade diversion effects of
regional trade agreements and make inference riegatte impact on welfare depending on the
type of trade effects. Results from these studiesraxed. Tekeret al (2003)find that trade
creation effects outweigh trade diversion effeats] they reported larger positive welfare effects
with regional integration than without regionalagtation for the SADC region. On the other
hand, Milner (2005) reports larger trade diverseffiects for the East African Community. In

almost all the studies large negative tariff reveelusses are reported. Other studies (Martin,

20 SACU is a custom union among Namibia, South Afr@atswana, Swaziland and Lesotho.
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2005 and Bouett al,2005) based their trade policy reform analyses ahifoountry

simulations and concluded that large EU tariff igtthins are required to increase EU imports.

It is difficult to assess the import compositiofieets of a trade agreement using large
aggregated data. Yet, there is an important relship between product quality and the export
price that the exporting country receives. Woolgeid2002) argues that even though export
prices are no longer exact measures of quality, ¢he still be used as indicators of quality.
CGE models provide important welfare results onittygact of the trade policy reforms on the
larger economy and related sectors, but they tilpida so by a great deal of data aggregation.
Thus, detailed information available for thousaatiriff lines are reduced to 20 or 30
aggregate commodities (Martin \&t al2003). Ramos (2010) points out those large-scale
models that take beef as a single commodity mighetestimate the future growth of beef
imports by the EU, especially in light of marketfrsts who point out the growing trend of high

quality beef products imports into the EU market.

It is important to consider the quality compositespect of beef exports in the context of
Namibia because of the dual nature of its agricaltsystem. There are two livestock farming
systems in Namibia: commercial and communal. Thedkgtinction is that commercial farming
is operated on private land and commercial farrheld land titles, while communal farmers
live on communal land shared as common propertyngmaany households. Approximately
70% of Namibia’s population lives in rural areasdted on communal farm land and depend on
livestock farming for their livelihoods. There approximately 4,000 commercial farmers in

Namibia holding an average of 7,000 hectares af &acth located South of the veterinary line.
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There are about 68,0630communal farmers spread across the country wieater
proportion located North of the veterinary line.ebio the dual system, commercial farmers
dominate Namibia’s beef export channel as they lga@ater capacity to fatten cattle to meet the
weight requirements demanded by the beef expottatsafor cattle that yield more of the
prime cuts. On the other hand, communal farmeres fia@ny constraints and they tend to have
less heavy cattle that yield less prime cuts. Thosncrease in the import demand of high
quality beef could result in the exclusion of certigpes of suppliers, such as small communal
farmers. If so, this is an important factor to adesin the trade reform analyses so that capacity-

building measures can be put in place to addregdsau outcome.

Ramos (2010) studied the import composition effe€thie ongoing EU-Mercosur trade
agreement on beef exports. This paper appliesgmoach to analyze the potential economic
and composition effects of the trade policy refoondNamibia’s beef export to the EU market.
Since negotiations between the EU and ACP courtindsie proposed trading regime are still
ongoing, this study has practical value in estingathe potential economic effects of the EPA

and other alternative trading policies on the Naamilbeef sector.

The following section provides a background onEkEACP trade policy reforms,
discusses the five aforementioned trade policyradtéses in detail, and provides a background

of the Namibian beef exports.

21 Figures on communal farmers are difficult to cdmgethe 68,000 figures are based on a
survey by the Namibia National Farmers Union (a camal farmers’ organization).
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3.3 Policy Background

3.3.1 Preferential Market Access

Trade preferences for many ACP countries were fbzethunder the Lomé Agreement
in 1975. In addition, separate trading protocotdfananas, sugar, and beef and veal became an
integral part of the EU-ACP trade relations. Foamaple, with the beef and veal protocol, the EU
refunded the relevant ACP countries 90% of theliak was normally paid for beef imports
(Eurostat, 2005). Agricultural products not incldde specific commodity protocols were

subject to import duties that were far below thgigecified in the GSP (Bergtold, 2004).

Many countries would like to maintain preferentizrket access to the EU market, but
many question if it improved economic performantAGP countries. Bergtold (2004) argues
that the use of non-reciprocal trade as a mechatwstimulate export growth in the ACP
countries was unsuccessful, but he attributes kpyort performance primarily to supply-side
factors. Brenton and Ikezuki (2006) argue thatcibes of satisfying the rules of governing
preferences reduce the extent to which they rasadtual returns in developing countries and
they conclude that preferences have done littititoulate the export of a broader range of
products. McQueeat al (1999) attribute the export of primary commoditiest tend to have
low income elasticity of demand as a major reasoithfie poor export performance of ACP

countries.

In a small number of countries such as Mauritingfggences resulted in relatively strong

economic performance and diversification. Commedithat were granted preferential market

access under various EU commaodity protocols haagepl a significant role in Mauritius’ rural
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employment (Subramanian and Roy, 2003). While Pangy(2005) is not a proponent of
preferential trading, he argues that through pesfigal market access many low income
countries have had access to EU internal pricesd@ficially high to protect EU producers, but
depressed world market prices for various agricaltcommodities such as sugar and beef. This,

he argues, benefits both exporting and importinghtrees of these agricultural commodities.

The one-way preferential provisions were challengader the rules of WTO and
preferences granted for specific developing coastcan only be maintained in a GATT-
consistent manner, on the basis of reciprocityridhl 2006). Consequently, with the expiration
of the Lomé IV convention in 2000, the EU initiatedew trading regime. In the Cotonou
Agreement that followed, the EU proposed variougotiations of EPAS to place trade between
the EU and ACP countries on a reciprocal footindaurvarious regional configurations. Under
the proposed EPAs, ACP countries are expectediove tariffs on “substantially all” (i.e.
most, but not all) imports from the EU during arplamentation period (Kennan,et.al, 2005).
Some countries entered into interim EPA agreemaitisthe EU, but the nature of the new
interim trade regime has not been concluded yes difcertainty raises questions: will non-
reciprocal preferential market access be extentew?, what degree of reciprocity will be
adopted in the final EPA agreement? What otheetpadicy alternatives may be pursued if an
agreement is not reached? And which trading scemalli most likely emerge? Based on the
interim EPA agreement, it is almost certain that-neciprocal preferences will not be continued.
The next two sections provide a detailed descmpii@ proposed EPA trade agreement and its

alternatives.
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3.3.2 EU-ACP Post Cotonou Trade Regime Alternatives

3.3.2.1 Economic Partnership Agreements (EPAS)

The current interim EPA provides duty-and quotefmarket access for ACP countries
into the 27 EU member state. Since most ACP expeortired the EU market at relatively lower
duties, most of the trade liberalization will bgueed from ACP countries. Based on other free
trade agreementsyisstantially all tradehas been defined as ranging from 86-90% of thadted
products (Ochieng, 2007). The expected economécisfiof EPAs include loss of preference
margin, increased competition from the EU produats] government tariff revenue losses. The
proposed EPAs include an economic development coerdhat aims to enhance foreign direct

investment, production and supply capacity of AGBntries.

There are three regional EPA groupings in Africanely Eastern and Southern Africa
(ESA), Economic Community of West Africa States (BUAS), and the Southern African
Development Community (SADC) of which Namibia istpaf. Members of the EPA- SADC
configuration, except South Africa signed an imteBEPA agreement with the EU in December
2007. However Namibia voiced several concernsithednts the EU to address before it signs

the full EPA.

According to Weidlich (2008), the contentious isstleat Namibia has reservations about
include the most favored nation (MFN) provisionsnd@ded by the European Commission
(EC), which compels non-least developed countnes{LDCs) including Namibia to extend the
same conditions to the EU as are contained indutrade agreements with any other countries.

In addition, Namibia voiced concern about the Ef&mand that export levies and taxes on
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Namibian goods be scrapped as the country uses éisaacentives for local value addition. The
EC further demands the abolition of internal guafitie restrictions on EU exports to the rest of
the Southern African Customs Union (SACU), whichyrba inconsistent with the regional trade
arrangements under both the SACU and SADC agreeiegbtiations are currently ongoing to

resolve these contentious issues, and to finalitiagnterim EPA agreement.

These concerns attest to the tension inherentwitid WTO between the principles of

reciprocity, and special and differential treatm(@&D)zz. This is at the heart of the differences
between the EU and ACP countries over the desityglapplicability and interpretation of

‘reciprocity’ (Ochieng, 2007). ACP countries prefermaintain some preferential market access

justified under special and differential treatmehthe WTO Enabling Clauég, but the EU

prefers to satisfy the WTO rule of non-discrimioatwith the reciprocity requirement. What the
final full EPA agreement will entail remains un@ent, however it is most likely to mirror the
stipulations of the interim agreement with respgeanarket access, but it will have an additional
component related to the service industries, athelvalopment and aid package. Failure to sign a
final EPA could result in the imposition of therstiard (GSP) duties on export to the EU market

(Agritrade, 2007).

22 WTO Agreement contains provisions that give devielpgountries special rights and which
give developed countries the possibility to treateloping countries more favorably than other
WTO members.

23 It was adopted under GATT in 1979 and forms tigall®asis for GSP and regional
arrangements among developing countries [Decisi@8 dNovember 1979 (L4903)].
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3.3.2.2 The Generalized System of Preferences (@3PEnhanced GSP

Should negotiations fail, the GSP is an alternatiade regime between the EU and ACP
countries (Meyn, 2007; Agritrade, 2008). The conadgthe GSP system is that industrialized
countries will autonomously grant developing coigstispecial trade preferences, which will
exempt their exports from the normal custom dufiéss creates incentive for traders to import
them and increase their competitiveness on thenatienal markets (George, 2006). The
Enabling Clause of the GATT system in 1979 provitletllegal foundation for the GSP system
and it was to be reviewed every ten years. Undsrcthuse, preferential treatment provided
under the GSP must be ‘non-discriminatory, nonpr@dal and autonomous’. Tariff levels are
linked to the most favored nation (MFN) tariff lésdor four categories of products, namely:

very sensitive, semi-sensitive, sensitive and rensiive.

The GSP system provides enhanced market accesB@s under the Everything But-
Arms (EBA) initiative, but Namibia is classified adower-income developing country and is
not eligible for the EBA initiative. However, Nangbcan try to get LDC classification on the

grounds that the calculation of its average incperecapita does not take into account the

highly unequal income distributi(%?i and the number of people who live in poverty. For

example, in 2002 the Namibian minister of finaneguested the USA to treat it as a LDC nation

under the Africa growth and opportunity act (AG&ilNamibia Economist, 2006). As a result,

24 Namibia has the world’s most skewed income distidn with a Gini coefficient of 0.70 (UN
Human Development Report (2007-2008).

25 AGOA is a trade agreement between the US and &bbf&n African countries.

77



the 2006 AGOA IV granted Namibia LDC-like statusking it eligible for the “Special Rul&

provisions. Therefore, it is reasonable to envisiggossible scenario under which Namibia can

qualify for LDC provisions provided under the enbatt GSP system. We model two enhanced

GPS options: GSPand GSP". Both include a reduction from the MFN tariffsitalevels. The

GSPJr has a quota but no specific tariffs and the ESE’ guota-free, but includes specific tariffs,

and both havad valoremtariffs.

Under the standard GSP alternative, Namibia’'s brpbrt could face the MFN rates

applied to other developing countries. On the oltaerd, under the enhanced GSP options,

Namibian beef exports could faad valoremand specific tariff rates reductiozr?wnder the
sensitive good categoryrade provisions under the GSP are usually notnoiidonal.

Conditions related to labor and environmental issaad contingency of preferences on
minimum value addition rules apply and make thdifjcation process under the enhanced GSP
difficult. According to Panagariya A. (2002), thé'sele conditions” introduce a certain element
of uncertainty for exporters: the benefit may béhwaiawn at any time under the pretext of a

specific standard not being fulfilled.

In spite of the current delays and tensions ogevarious components, the proposed EPA
trade policy regime is the most likely outcome lbtlaree scenarios for several reasons: first,

while the reciprocity requirement makes the EPAapunattractive; duty-free and quota-free

26 Provides LDCs additional preference of duty-frad guota-free access for apparel made
from fabric originating from anywhere in the world.

27A 3.5. percentage point reduction of the M&iNvalorem and 80% reduction in specific
tariff (specified in Council Regulation (EC) No 73R08: Sectionl Article 6).
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market access into the EU market as implementedighrthe interim EPA makes it very
attractive to suppliers. Second, the asymmetnang&ining power between the negotiating
parties combined with ACP countries’ reluctancgtipardize their relationship with the EU
bolsters the outcome of the EPA trading scenatrd] the EU may be reluctant to agree to the
modified enhanced GSP trade scenario propositicdh@igrounds that it is more likely to be
challenged under WTO rules of reciprocity, everutitoit could be justified under the WTO
‘Enabling Clause’. Finally, as the EU continuesign free trade agreements with other
countries (e.g. Mercosur countries) that grant AG&ntries’ competitors enhanced market
access, ACP countries may experience pressuredizg the full economic partnership

agreement.

Table 3a below summarizes the key trade compoméiite policy alternatives. The
trade policy simulations will be based on one Issmario option, the preferential market access
(PMA), and four possible trade agreements thatlikély replace the PMA discussed above.

The next section provides a background on Namibé&eat exports to the EU.
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Table 3a Summary of the Trade Policy Alternatives

PMA EPA GSP (standard) GSP /GSP
Key  Non-reciprocal Reciprocal Non-reciprocal Non-
Feature reciprocal
Market Highly reduced Duty-free MFEN tariff rates Reduced
Access tariffs Quota free Quota free MFN tariffs
Quota Quota/quota-
free
Trade- - Preferences margin - Preference margin - Increased - Increased
offs - Enhanced market loss competition competition
access - Enhanced market - Less market - Limited
- High tariff revenue access access tariff revenue

- WTO incompatible - Competition from EU - No tariff revenue losses
beef products losses -WTO
- Tariff revenue losses - High tariff costs: compatible
- WTO compatible may end beef
- Development support exports
- WTO compatible

3.4 Namibia and the World Beef Market
Namibia has an annual total cattle populationppraximately 2 million head. Since
1992, an average of 350,000 cattle are marketedgiadlgrof which 45% are sold to EU licensed
export abattoirs. Of the remaining, 35% are expbffpeimarily live) to South Africa (Meat
Board of Namibia Meat, 2007) and the rest is solthe domestic market and other regional

markets in Southern Africa. The beef is exportettesh and frozen (all boneless).
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Figure 3a: EU Beef Imports in 100kg from Namibia®gtegory, (1999-2009)

EU Beef Imports from Namibia

High (Fresh)
M Low (Frozen)

Source: Author (based on Comext data)

As shown in figure 3djamibia exported almost twice the amount fresh bhedfozen
since 1999. Beef exports to the EU fell betweernc2@d 2007 as more cattle were sold live to
South African feedlots in response to increasedchereprices and increased demand in South

Africa due to the preparation of the FIFA 2010 wlazuip. Only cattle South of the veterinary
cordon (NVCf8 are sold to the EU market. Approximately 90% aitcacted cattle suppliers of

. . - 29
the main beef exporters are commercial farmerglademaining 10% are communal farmers
located south of the veterinary line. However, 5&blamibian communal farmers are located

in the northern communal areas (NCA), located nofttine veterinary line,

28 The NVC hampers market access for communal fararedghe political history of the size
and location is contentious; the government is tiefpao relocate the fence further north while
keeping in mind the objective of disease prevention

9 . .
Other communal farmers supply under their farmassociation contract.
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and 95% of cattle slaughtered in the NCA are sol8duth African markets and 5% is sold in

the domestic market.

In terms of value, the EU market continues to m@gortant market for the Namibian
beef industry. Table 3b below shows the percentdgeales value of the leading Namibian beef
exporter by export destination and the EU congtgaimost 40% share of Namibian export

value followed by South Africa and then Norway.

Table 3b: Distribution of Sales Value by Export Deation (2009)

Destination Percentage of Sales Value
European Union 39.6
South Africa 29.5
Norway 13.5
Namibia 12.8
Reunion 2.4
Switzerland 14
Other African countries 0.9

Source: Meatco (2009)

Namibia was the sixth largest exporter of beeh®EU in 2009 (Agritrade, 2010), but
Namibia accounted for only 2.9% of total beef intpot.ow-cost beef producing Latin
American suppliers like Brazil and Argentina possmpetitive challenge to Namibia. Brazil,
Argentina and Uruguay collectively supply 80% dftall imports (Comext, 2007). The EU
guota allocated to the Latin American exporters amhdo 40,300 tons. Namibia underutilized its
guota allocation of 13,000 metric tonnes which ®igaet al (2008) attributes to various
supply constraints including risks related to eonimental conditions such as droughts, bush
encroachment and land degradation. There was p si@uiction in Brazilian beef exports to the

EU in 2007 due to stricter EU hygiene rules. Thepetitive threat from Mercosur suppliers is

82



enhanced by the potential reduction in tariffs @azlian and Argentinean beef products
through the EU free trade agreement with Mercosuntries. Negotiations between these

countries are still ongoing.

Figure 3b: EU Imported Beef Prices (C?Ejn Euro/kg by Category (1999-2009)

Beef Prices (CIF)

= Fresh
—Frozen
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Source: Author’s calculation based on Comext Data

Figure 3bdepicts the price of fresh beef and frozen beeattias. The price of fresh
beef has been on average 56 % higher than theazrf beef between 1999 and 2009. The fall
in prices after 2001 is attributed to various measwf the EU common agricultural policy

reforms. There was an increase in EU beef caraassspafter 2007, but this is largely due to the

30 . .
Includes cost, insurance and freight.
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fall in Brazilian beef exports to the EU. In additj only beef that meet grades A and AB is

destined for the EU market, the lower grades algtindhe domestic and regional markets.

Market analysts report that there is a growingdri the EU market of importing
increasing volumes of high quality meat productdevéxporting high volumes of low-quality
meat products (Agritrade, 2008). EU beef export&@® countries consist entirely of low-
quality beef destined to the low-priced end ofterket (Agritrade, 2006). For example, Angola
and the Democratic Republic of Congo are now antbedop ten destinations for EU beef
products. The increase in imports of low-pricedflpgeducts from the EU poses competition for
Namibia in expanding beef exports into the regiaudd-Saharan Africa markets and is likely to
compete directly with the production of small commaland emergent commercial farmers’

production.

This paper does not focus on the cost of expotborthe EU market. However we note
that exporting to the EU comes at a high cost aéting stringent phytosanitary and food safety
standards and quality specifications. The leadiagiian beef exporters are HACCP and ISO
certified. In addition, the extension of animal faed rules to all producers who export animal
products to the EU market could significantly irase costs of exporting to the EU market. It is

the additional specifications beyond HACCP requeata that also add to costs. For example,

: 31 . N
the EU recently required that cattle have doubidaggs ~; such a requirement add significant
costs for farmers and many industry informants ofosee the value of such a requirement.

Given the overall small volume of beef exports lyFAcountries, the cost of setting up

31 Ear tags cost $N6.20/tag (about $0.90 USD/taggramals being sold must be tagged.
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compliance verification systems could outweighhbaefits. Key industry informane’[%in the
Namibian beef industry argue that the costs of mgé&U standards are high, but the value of
exporting to the EU currently outweighs the costuws, there is a revealed preference for the
EU market in terms of profits. In addition, pro@gtaccess to the EU market enabled the
Namibian meat industry to upgrade its productianlifees and to meet international standards
and increased the marketability of Namibian meatlpcts not only in the EU, but also in high-
end niche markets in South Africa. The leading eixabattoir spends approximately N$1.8
million (about 240,000 USD) in maintenance per pfaar year. Despite these heavy
investments to meet EU quality standards, Agritr@@®9) reports that Namibian farmers
receive a price premium of N$ 183 million (aboutr@dlion USD) above the prices received by

comparable South African farmers.

The challenge to Namibia and other ACP countgelow should they market their
beef in the EU market? Given that there is a sgrpfuow-quality beef in the EU combined with
imports from Latin American suppliers targeting tbe-end EU meat market, how can Namibia
export profitably to the EU’s high-end market ight of ever increasing food safety and quality
standards? While the answers to these questiorsmemclear, the Namibian beef industry is
currently adopting a highly differentiated marketstrategy including vacuum packing of

individual beef cuts to meet high-end niche marketbe EU.

The discussion in this section points out thatNbenibia and other ACP beef exporters
receive different values for the different beefisies they export to the EU market. It is thus

important to analyze whether the proposed poliéyrnes have different implications for

32 Tujendapi (Meatboard of Namibia) and Koos Clasgbteatco).
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different types of beef products. Given this, atietical framework that captures the effects of
trade policy instruments on quality compositioméeded. Section 3.5 presents a conceptual
framework and the consumer optimization problem wikh be measured by the empirical

simulations.

3.5 Empirical Model and Conceptual Framework

3.5.1 Theoretical Context

In “shipping out the good apples”, Alchian andeXl(1964), demonstrate how per unit
transaction cost lowers the relative price andaases the demand for high quality goods. Thus,
per unit costs such as transportation costs leaxs fio ship out the high quality goods abroad;
but sell more of the lower quality goods in the @stic market. Put another way, fixed per unit
transport costs results in a higher relative poicthe least expensive quality and shifts the
composition of imports raising the consumptionied higher priced good (Ramos, 2010). While
Alchian and Allen applied their hypothesis in a tg@od world, their basic hypothesis was
further supported in a multiple-good world (Silberpet al 1978; Umbeck, 1980; Buaman,

2004).

Some trade policy instruments including tariffsl @uotas result in the Alchian-Allen
effect similar to per unit transportation costst Ewample, in a small country scenario, specific
rate tariffs alter relative prices and result ipest bias toward the higher (priced) quality good
(Boorstein & Feenstra, 1991). Furthermore, othén@s (Borcherding and Silberberg (1978)
and Falvey, (1979) conclude that quota and speeikes likely cause quality upgrading. On the

other handad valorentariffs do not change the relative prices, (Boanséand Feenstra, 1991),
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and thus do not affect import composition. Quotas guality controls affect both levels and

composition of imports (Feenstra, 1991; Aw, 1986).

The EU trade policy of tariff rate quotas (TRQsgsis combination of all the
aforementioned policy instruments. Specifically exporter faces varying specific aad
valoremtariff rates depending on whether the exportediga@re below or above the allocated
guota. The EU trade policy is complex and the ¢ffef varying its various components depend
on the starting point of the quota fill rate (ifethe imported amount exceeds or is below the

allocated quota).

Following Ramos (2010), the next section providesdonceptual framework that
describes the trading regime of beef products betvwiee EU and Namibia. It presents the
optimization problem faced by the consumer undepua simplifying assumptions and
provides results for measuring import compositibarges in response to the varying trade

policy instruments.

3.5.2 Consumer’s optimization problem

Assume a representative consumer who maximizesutigy. Further, assume that the
consumer’s utility function is homogenously sep&abhus, elementary goods can be
consistently aggregated to form composite goodg;iwtan be treated as the elementary goods.

In this problem, we focus on the beef sector whtle¢ types of goods: a domestic beef product,
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bg. and two imported qualitigg of beef products, a high quality type denotedjﬁ(/' and a low

quality type denoted bblm. This study assumes the EU to be one homogenadss tegion.

Since Namibia only has a 2.9% market share of E&f iogports and even less than that of the

world beef trade, we treat it as a small couﬁrﬂ' hus, Namibia’s competitors (notably
Mercosur beef suppliers) will not respond to itigyosince under the small country
assumptions, the actions that Namibia take do ffettavorld beef prices. Since the EU is
formalizing this trade policy with a small counttfie same argument is extended to its
competitors’ response to EU-EPA trade negotiatiéissa result, we only consider Namibia in
the trade policy analysis and simulations. Furthesume that the consumer solves the utility
maximization problem in two separate stages. Rinsty maximize the overall utility by
choosing between the domestic and imported prod8etsond, they choose between the two

imported beef qualities.

Let the first stage of the utility maximizationgbtem be represented by a Cobb-Douglas

. .35 _— L .
utility function . | use the Cobb-Douglas to simplify the comparastatics results presented in
section 3.6.2. After a monotonic transformationht® Cobb-Douglas utility function, the utility

d

function is written as a function built from subkty functions u~and u™ as shown in equation

d

(1): whereu™ denotes the sub-utility function for the domebief product andi™ denotes the

sub-utility function for the imported beef product.

33 Both low and high quality beef products are horexfnee, free-rage and pasture-fed.

34 : . : .
If the country is "small” in international marketsen it has a very small share of world
market for the product, and its policies are unablaffect the world price of the good.

35 . .
We relax this assumption later.
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U (bg.m) = aq log(u® (bg))+ am log(u™ (o™, b™)) (1)

This paper focuses on the trade policy effectsiaebrt composition, thus we will

analyze the second stage of the maximization pnof@mely maximizing l(lm), taking into
account that import expenditure equ&s: | —d, wherel denotes total consumer income ahd

is the expenditure on the domestic good. Let tmswmer’s relative preferences of the two
imported products be represented by a constarttaasubstitution (CES). The CES function
in applied work allows direct inclusion of elasties and price values into the equation
(Rutherford, 1995). Equation (2) is the CES utifilyction for the imported beef varieties where
all parameters are positive apdk 1. 1 represents the consumer’s relative preferencesekeet

the high and low quality beef products, ahg > 4.
Um(b.b™) =[An bBIM? + 4 (6P 1H7 (2)

First, solve the consumer’s maximization problerderfree trade (in the absence of trade

restrictions):

Max Upn(bT,bM st R=pYb"+p"'b™Mandb™,b™ >0 3)
o h 9| h% TP 5 h "

36
where p;’]\' and pIW are assumed to be exogenous world prices

36 Both do not include tariffs and they reflect whas £xporters get.
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The associated Langragian function is shown in iou#4).
Max L())=um(b/.by )+p{R P by - Wblm} (4)

by ™
from the first order conditions (FOC) and after goalgebra we derive the usual associated CES
Marshallian demand function depicted in equatign T&e full algebraic derivations are in
appendix 3A, the general demand equation for th® Qtity function is shown in Varian

(1992).

(4/p)°R

Ny (“n/pn)’R
7o) (2 oo

b=
" e )+t

and

()
)

whereo = % is the elasticity of substitution.
-p

If we divide the Marshallian demand function foe thigh quality beef by the Marshallian
demand function for the low quality beef, we gemndad for high quality beef relative to the low

quality. This relative demand is given by the espren in equation (6)

c

W W
bh _ Ah s) 6)
b A p%v

Expression in equation (6) is used as the qualdicator to show how changes in prices
resulting from the different trade policy comporsahange the quality composition of beef

imports. The following section provides the specdomponents of the EU trade policy and it is
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followed by a formal presentation of comparatiegiss on how changing the different trade

policy components change the quality compositiohesf imports.

3.6 EU Trade Policy

3.6.1 Tariff Rate Quota

As described in the EU trade policy section, thetiade regime consists of the tariff rate
guota (TRQ) and mixed tariff structure. The TRQ@1y applied to the high quality good. The
TRQ consists of a quantitative ceilinéh(), and an in-quotad valorentariff rate (tn), which
differs from out-of-quotad valorentariff rate, t and a specific tariff ratel(). TRQ is not
applied to the low quality product. The low qualiroduct is subjected to mixed tariffs equal to
the out-of quota tariffs for the high quality pratd@and it is not affected by quantitative

restrictions.

The above TRQ components introduce several rastiggtand we rewrite the

maximization problem as a mixed-complimentarityljpeon (MCP). The motivation for the

mixed complimentarity problegr’rz by Rutherford (1995) is provided in appendix 3Bllé&wing

Rutherford’s MCP the consumer’s optimization probleecomes:

Max Um( o) st @)
bho"

37 MCP is a mathematical way to formulate an optimarathat is not free or that has bounds,
which can be solved by finding the Khun-Tucker dbads. It is needed to model TRQs because
the utility optimization problem has restrictiomst are expressed as inequalities and some
variables have two possible results: zero or pasinly (e.g. imports in-quota or imports out —
of quota). See appendix 3B and Rutherford (19956)uidher motivation on MCP.
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R=py'b+p o™ (8)

brr1n = brTin + bfTOUt bm” < ah; (9)

tmslwﬂ—th (10)
Ph

bbby brrout, tM > 0 (11)

where bhIrnOlJt and bhmin are the out of quota and in-quota high qualitgflmports respectively;
py and plW are the world beef prices for high and low quah&ef respectively and both do not

include tariffs’ tdetermines the value of the marginal tariff ratd @s value depends on

whether the quota is filled. The value tht takes depends on the three quota fill rates:

(1) in-quota:  tM=0 if b ™ <ap, (12)

(2) at-quota: xtM< t+lw—th if bm“ <0 (13)
Ph

(3) out-of quota: tM = lw+ t—th if bm“ < ah (14)

Ph

When the quantity of the high beef products i®Weals quota, the marginal tariff rate is
zero. The marginal tariff is the tariff equivalentota premium. It is the extra protection over the

in-quota tariff that is due when the quota is bmgdiThe at-quota marginal tariff lies between

zero andt+lw—th, and marginal tariff in the out-of-quota outcorag ! =t+lw—th (this
Ph Ph
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expression determines the quota rent). The exoganotld price and tariff rates determine the

prices for high-quality beef for the in-quota and-of quota outcomes. When the quota is
binding, the value of ™ determines the domestic price for high qualityfipeeduct:
ph = p‘r']"(1+ th+tm)+T wheret™ varies with the equilibrium outcome arp#{‘v is the high

quality beef product price and it approximates ,costurance and freight (CIF). Composite

tariffs affect the low quality beef imports suclautrpl = p}N (@+1t)+T, where plW < p\r’]\' by

assumptio?l8 is the CIF price for the low quality beef product.

To facilitate the use of the mixed complimentaptgblem technique and to show how

the simulations are set up, we re-write the TR@im®ns above as the complimentarity

conditions in equations (15) — (18). Each TRQ paesiutcome is associated Wlbhﬂi” ,bLnOUt

andt™.
ph < p\l’llv @+th) J_bl,r]n >0; {p\rllv(1+ th) - pthrTin -0 (15)39
Gh 2 1tM>o (ah - bmnjtm =0 (16)
h_ w T
P <Py 1+t+—W (17)

Ph

38 This assumption is based on price data for fredlédhand frozen beef product varieties.

39 . L . . - . .

1 (“perp”): symbol indicates pair-wise complimentatbetween the specified variable in
front of L and the other variables and its bounds. It meaaistie results on each side are
complements in order to fill the equality condition
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J.bLnOUt >0, | p 1+t+lw— pn brr]”out -0 (18)
Ph

3.6.2 Trade Quality Composition Effects

This section provides comparative statics on hdative demand (quality composition
ratio shown in equation (6), changes in responshanges in the trade policy instruments. The
effects of the EU trade policy on the trade qualynposition vary according to specific
components and the initial trading regime (accaydanthe fill rate of the quota). These results

are summarized in table 3c.

3.6.2.1 Quality Composition Effects
The comparative statics analysis below revealetteets of specific tariffsad valorem

tariff and quotas on quality composition. The riglademand function for the free trade scenario

b ™ npY ’
is given by equation (6)%: —\'N . But when we include the different componentshef t
b AP
I h

TRQ and mixed tariff structure of the EU trade pglithe relative demand function takes on the
various components of the trade restrictions deipgnah the quota fill rate as shown in the

following two equations:

m o W o
by, ~ AhP | _| AP @+ D+T

o | apy, 0P (L+ th)
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m e w o
bh | 4np | /lh(pI @+t)+T)

o | apy, AP W+ th) +T)

(of' > )

Change in In-Quota Ad Valorem Tariffs
In-quotaad valorem tariffapply when the high quality beef imports are betba/given quota
level or at the quota level. Whdg]' <G, the marginal change in the relative demand of higth

low quality beef in response to change indldevalorem tarifft, is:

o 1" (D|W(1+ t)+ Tja;th[ ' (+t)+T th IA+th) P 4 o1 -
- <0 19

A reduction oftp, has an upgrading effect on the quality compositibimports. However,

when the quota is binding, reducitg only increases the quota rent. Sin{k, and brr]n remain

unchanged, changinty, has no impact on quality composition when the gui®binding.

Change in Specific Tariff

When the imports of high quality beef are belowdheta level, a decrease in the specific tariff
affects only the price of low quality beef impor&ich a change decreases the relative price of
low-quality imports; hence, the relative sharea¥ lquality imports increases and this leads to a

quality downgrading effects as shown (20).
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o-1
A /o a;th((p;"’(h t)+Tj/”thj/p\|,']V(l+ th) Py A1) .
= >0 if bi'<ap  (20)
4 Py (L+ th) Ay

When high quality imports exceed the qucnﬁl >ah, reducing the specific tariff also has a

quality downgrading effect due to the Alchian-Alleffiect. The following equation shows the

downgrading effect:

o-1
™ /™ i (p}"’(1+ t)+ T)/lh (pl‘"’(1+ t)+ T)/ih
- X >0 (22)

o [p‘r’]"(1+ £+ TJ/1| (p\r’]v(l i+ T)Z A (p‘r’]"(1+ £+ TJ/1|

When the fill rate of the TRQ is exactly bindinh;]"(‘ :ah), changing the specific tariff affects

both p, and the upper bound of the marginal tarl'ﬁno. This can result in a shift to an out-of-

guota import scenario. If so, boUIT and blm will increase, but a decreaseTnresults in
quality downgrading because it affects low qualtyports (blm) more than high quality imports

(bﬁn). If changingT leaves import scenario at the at-quota outcones, l11|[1’ﬂ will increase

resulting in quality downgrading. Overall, equasq0) and (213how that a decrease in the

specific tariff result in quality downgrading sinitaffects low quality beef importsb{n) more

than high quality beef importsblgﬂ) due to the Alchian-Allen effect.
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Change in Ad Valorem Tariff

Out-of quotaad valorentariffs, t, is imposed on both types of beef qualities. fitsat on
quality composition changes depending on the TR@te. When high quality imports are
below the quota, changinghas a quality downgrading effect because it offgces low quality

beef imports and results in an increase in thedaality beef imports as demonstrated below:

o-1
2M/pm p;’va/ih(( p|W(1+ t) + T)lh) /((1+ th)p\r'lv/uj ~
h 1 _ - >0 it b <qp  (22)
a (L+th) Py A

If high quality imports exceed the quot;;vﬁﬂ >ah, changingt has a quality upgrading effect on

the average quality.

o-1

o /pM p2n p‘r’,"[ p L+ 1)+ T)ih [p}"’ (L+)+ Tjih

a (p\rllv(1+t)+TJ1| (p\rI]v(1+t)+T)2/1| % (p\r,lv(1+t)+Tng <0 (23)

Change in High Quality Quota
If the initial import level is in-quota, an incream the high quality beef quota level does not
affect quality composition. This scenario particlyapplies to Namibia since it has never

exported above its quota level. However, when ti@ayis binding, increasing the quota level

will increase high quality beef imports. Increasﬁg reduces the marginal tariftr(n) and Py,
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since%—m <0. A reduction inpp, implies a reduction il’n)lm [if brr]n and blm are gross
h

substitutes ¢ > 1)].

w c 2 - w
J}T/qmz(ﬂ (1+t)+T) X( Wittt i Wiy t 1—0} 1- OhPh dTm 0
A AIO-R (Aﬁ(ph( +th+ n’))l +/1|0(H L+t+T) +( O-)Aﬁ(g\,/]v(l+th+tng‘76ﬁh>

(24)

If the new quota level is larger than the initiahhquality equilibrium, then the new equilibrium
will be at-quota or in-quota levels, and in botbmbﬂ”will increase whilep,, and blm

decrease. This results in quality upgrading. Skamibia has only exported below its allocated
guota, we will only focus on the changes at thquota and at—quota levels. Table 3c
summarizes the effects on quality composition gpomse to changes in the various trade policy

instruments at the three possible trade TRQ eqailib
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3.6.2.2. Summary of Comparative Statics Results

Table 3c summarizes the results of the comparatatecs results that we derived in the
previous section. Results are summarized accoaltitange in each policy instrument by the
three TRQ regimes. The (+) sign denotes qualityagligg and the (-) sign denotes quality

downgrading.

Table 3c:Comparative static results summary: Alchian-Alléieet under TRQ

In-Quota At-Quota Out-of- Quota
Ad Valoremtariff (in-quota) - 0 0
Ad Valoremtariff (out-of-quota) + -/+ -
Specific tariff + + +
Quota volume 0 + 0/+

(+) denotes quality upgrading; (-) denotes qualiywngrading

The effects on import composition from changatgvalorentariffs vary according to
the TRQ regime. Since, the proposed trade scenachgle varying both instruments
simultaneously under some policies the overallotfd® import composition depends on which
instrument has a stronger impact. To assess howathe policies affect consumers’ welfare we

discuss one such measure, the equivalent variatidhe next section.

3.7  Equivalent variation
The simulations based on the details providetienprevious sections show how trade
alternatives change the composition of beef quaiitices and traded volumes. To provide an

indication on how the policy alternatives affea tonsumers’ welfare, we calculate the
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equivalent variation. Equivalent variation can beught of as the dollar amount that the
consumer will be indifferent to about acceptindi@u of the price change. That is the change in
her wealth that would be equivalent to the pricangje in terms of its welfare impact (Mas-
Colell, 1995). Equivalent variation is negativehé price change makes the consumer worse off.
Equation (25) shows the calculation of equivalariation in the initial trade regime. In this
analysis, the initial scenario refers to the preféal trade regime and it is denoted by the index

“0” in the calculation.

EVO = E( Pw» uo) - E( pw 10,1270, ah, qu (25)

Where E(pw,uo) is the expenditure function (inverse of the constis indirect utility

function) and it gives the minimum amount of inconeeessary to achieve utility leve? of

the initial trade scenario (preferential marketess) at free trade pric@,, and the level of

protection of the initial trade scenario denotedalyalorentariffs, to,tﬁ for both beef

varieties, specific tariffl O and quotaﬁo.

To show how equivalent variation changes withdifierent trade alternatives, |

calculate the change in equivalent variation, dedld)ILyAEV' for each trade alternativie Then

one can compare equivalent variation in each tsadaarioi to the EV in the initial scenario,
EVC. Therefore, a positive\EVI is a positive net gain for the consumer. Equafi§) presents

the calculation of change in equivalent variationgy' .
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AEVO = E( p\N,uij— E( At A T ,a'h,uij— E(pw,uoj— E(p\,\,,to,tg,To,aﬁ,uoj (26)
In addition to equivalent variation, tariff revenis calculated for the EU. Export revenue

and quota rent represent some form of welfare medeuNamibia. Appendix 3B shows the

expressions we use to calculate the aforementioressures.
The next section discusses the data used in thdaions and the stylized trade scenarios.

3.8 Data and Stylized Trade Scenarios
3.8.1 Calibration Data
This study utilizes beef imports from Namibia e 27 EU member countries and their
cost insurance freight (CIF) value at the CN 84digyel of the EU classification (a domestic
sub-division of the United Nations Harmonized Sygtd use secondary trade data. Detailed
import quantities from Namibia (in 100 kg) and Gi&lues (in euros) are used. The CIF price

data was calculated by dividing the CIF valuesh®yimport quantities. As noted before, the EU
is treated as one homogenous region. The difféypet of beef qualitiég are classified

according to two preservation modes (fresh andcefipmsed by the European commission. Fresh

boneless represents the high quality variety amzefn boneless beef represents the low-quality

type.

40 High quality includes line 020130 and low qualitgliudes line 020230 from COMEXT
database. Note that only meat from beef carcageaoks A, AB and some B are exported to the
EU market from Namibia. Thus, these two preservatimdes include these grades. The
available data do not differentiate according tadg:.
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The calibration data are based on 2005 beef impbinis benchmark year represents a
stable agricultural year in which there were naupsons in supply due to droughts, and the
preferential market regime was still in effect v tboenchmark year. The European import values
are from the Eurostat's COMEXT database. The hasédi characterized by an in-quota
equilibrium whereby Namibian beef exports to the &¥ below the quota level. The unit values
of imports are used to approximate CIF prices. figh quality beef quota, in-quota and out-of-
guota tariff rates are from the TARIC database. fEinéf rates for the initial trade scenario are
from various secondary sources (including Agritt&@07; Meyn, 2006). Table 3d below

presents the calibration data for 2005.

Table 3d: Calibration Data (2005)

Variables/Parameter Variable Definition Initial Data
Values Source

b}’]\’ (100 kg) Imported beef (high quality) 66,266 COMEXT

blvv (100 kg) Imported beef (low quality) 30,451 COMEXT

d (€ billion) Expenditure on domestic beef 7.3 INRA/OFIVAL

IO\k/]v (€/kg) CIF high quality beef price 4.81 COMEXT

IOIW (€/kg) CIF low quality beef price 2.12 COMEXT

t (%) In—quotdd valoremtariff 12.8 TARIC

th (%) Out-of quotaad valorentariff 0 TARIC

T (€/100kQ) Specific tariff 24.2 TARIC

ah (thousand tons) Quota 13 TARIC

Ph (€/kQ) Price of high quality imported 5.62 Calculated
beef sold in the EU market

o] (€/kQ) Price of low quality imported beef 2.73 Calculated
sold in the EU market

Py Price for domestic beef sold in the 1 Assumption
EU

o (€/kQ) Elasticity of substitution 3.85 GTAP
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The EU domestic beef expenditures figures are tlmrench marketing board
(OFIVAL). The global trade analysis project (GTAé#sticity for bovine meatz=3.85, is used
for the elasticity of substitution. Also, we useeahative elasticity values to carry out sensiivit

analysis.

As mentioned before, a LES-CES specification islusaeplace the Cobb-Douglas

utility specification in the numerical simulationghe specification embodies more realistic

assumptionAé1 concerning the substitution between domestic pthoin and imports (Ramos,

2009). The 2005 base data are used as initiaésatithe expenditure share in calibrating the
coefficients of the LES-CES function and other pagters. The system of equations is solved
using the GAMS software package to find the equiiin solution. The next section discusses

the stylized trade scenarios.

41 - : . " : .

It specifies a subsistence quantity where notyigi obtained; the remaining income, after the
subsistence expenditure, is allocated betweendhestic good and the two imported beef
varieties.
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3.8.2 Stylized Trade Policy Scenarios
Table 3e shows the stylized trade scenarios usteipolicy simulations. We put the
rates specified in this table directly into the rabdeveloped in sections (4) and (5) to simulate

the results for the five trade policy scenarios.

Table 3e: Stylized Trade Scenarios

Quota Specific tariff Ad valorem tariff
(€/kQ) (%)

1. Preferential Market 13 (103) High: 0.242 High: O
Access: PMA

Low: 0.176 Low: O
2. Economic Partnership 0 High: O High: O
Agreement: EPA

Low: O Low: O
3. Generalized System of 0 High: 3.034 High: 12.8
Preferences: GSP

Low: 2.211 Low: 12.8
4. Enhanced GSP A: GSP 13 (103) High: 0 High: 9.3

Low: O Low: 9.3
5.Enhanced GSP B: GSP O High: 2.12 High: 9.3

Low: 1.54 Low: 9.3

*High= fresh beef and Low= frozen beef

The preferential market access (PMA) is the inttiatle scenario. The economic

partnership agreement (EPA) is based on the intERM agreement of 2007. This scenario
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involves eliminating all tariffs (specific aradl valorem)or both high quality and low quality
beef varieties, and quotas. In essence, this aligeis similar to a free trade scenario. In the
standard GSP alternatiael valoremtariff rate of 12.8% is applied to both beef vaes. In
addition, a specific tariff rate of 3.034€/kg ipéipd to high quality beef, while 2.211€/kg is

applied to low quality beef.

The enhanced GSP scenarios include two optionsGEHé1r42 has an effective quota of

13,000 tons of beef and a 3.5 percentage poinctextuof the MFNad valoremtariff rates, i.e

9.30% inad valorem tariff and no specific tariff rates. The G+§LI§3is guota-free, and it has the

samead valoremtariff rates as the GSRand 30% reduction in MFN specific tariff rate fwyth

beef varieties. Thus, the high and low quality besfeties face 2.12 €/kg and 1.54 €/kg in

specific tariffs respectively.

The above trade alternatives are compared to iti@ jpreferential market access (PMA)
trade regime. The PMA has a quota of 13,000 tormead valorentariff rates for both beef
varieties, but it applies 0.242€/kg specific reteshigh quality beef and 0.176€/kg specific
tariffs for the low beef variety. Export volume®drelow the quota level in the initial trading

situation. The following section presents the ressahd conclusion.

42Speciﬂed in Council Regulation (EC) No 732/2008ctton1 Article 6; includes quota, no
specific tariffs.

43 Specified in Council Regulation (EC) No 732/2008cton1 Article 6.
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3.9 Empirical Results

Table 3f reports the quality composition effectsha different trade scenarios at
different valueso (elasticity of substitution). This quality indicatis calculated according to
equation (6) in the conceptual framework sectidme quality composition indicator gives an
idea about the import demand of high quality be&dtive to low quality beef. When the change
in the quality composition indicator from the basenario to any other trade scenario is positive,
then it denotes quality upgrading and when the gbas negative then it denotes quality
downgrading. The quality indicator also indicates orientation of trade. When it is greater than
1, then trade is oriented toward the high quaktgmsent and when it is less than 1, then trade is
oriented toward the low quality segment. The pexfgal market access (PMA) scenario is the
initial or base scenario. The change in the qualitjcator is analyzed relative to the initial tead

scenario results.

Table 3f: Quality Composition Effects

Trade Scenario o = 3.85 oc=2 oc=65
PMA 4.785 4.785 4.785
EPA 3.704 4.188 3.104
GSP 7.352 5.981 9.879
GSP 5.215 5.004 5.534
Gsp ' 6.411 5.570 7.841

Tables 3g, 3h and 3i report the trade, price anthveeresults at different values oefat 0=3.85,

o0=2 and 0=6.5 respectively.
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Table 3g Trade, Prices and Welfare Resultscat3.85

Variable Initial Scenario EPA GSP GSP Gsp '
Value Change Value Change \/g,e Change Value Change

6=3.85

prr]n(€/kg) 5.624 5.624 0 9.378 66.3 5.6240 8.267 46.9

le(€/kg) 2.733 2.557 -6.4 5.096 86.5 2.7952.7 4.335 58.6

bfr1n(103 tons) 6.626 6.469 -2.4 3.326 -49.8 6.6750.7 3.717 -43.9

blm(103 tons) 3.045 3.841 26.1 0.994 -67.4 2.814-7.5 1.275 -58.1

d(10° 1) 375 37.4 -0.3 37.5 0 375 0 37.5 0

EV -0.404 - - - -

AEV (10° €) 0.404 -9.888 0.121 8.318

ER (10€) 45.059 46.211 2.6 21.254 -52.8 4.743 0.7 24170 -46.4

TR (106 €) 0.535 - 15.013 2706 0.669 25 12.092 6021

QR (10 €) 0 0 0 0 0

ER = export revenue; TR=tariff revenue; QR=tquent ; change (%)
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Table 3h Trade, Prices and Welfare Resultsaat?

Variable Initial Scenario EPA GSP GSP Gsp '
Value Change Value Change /e Change Value Change

c=2

prr]n({%/kg) 5.624 5.624 0 9.378 66.7 5.624 0 8.267 46.9

le(=€/kg) 2.733 2.557 -6.4 5.096 86.5 2.7952.2 4.335 58.6

brr]n(103 tons) 6.626 6.555 -11 4.152 37.3 6.6490.3 4566  -31.1

blm(103 tons) 3.045 3.441 13.0 1.526 -49.8 2.922-4.0 1.802  -40.8

d(10° 1) 37.5 37.49 -0.0 37.5 0 375 0 37.5 0

EV -0.381 - - - -

AEV (10° €) - 0.381 -13.444 -0.123 -10.556

ER (10€) 45.059 45.676  1.36 27.260 .539 44875 0.8 30.297 -32.7

TR (106 £) 0.535 19.463 3537  0.695 29.9 15.272755

QR (17 ) 0 0 0 0 0

ER = export revenue; TR=tariff revenue;<gRota rent ; change (%)
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Table 3i Trade, Prices and Welfare Resultscst6.5

Variable Initial Scenario EPA GSP GSP Gsp '
Value Change Value Change /g e Change Value Change
6=6.5
m 5.624 5.624 0 9.378 66.7 5.624 0 8.267 46.9
py(€/kg)
PM(e/kg) 2.733 2.557 -6.4 5.096 86.5 2.7952.3 4.335 58.6
I
m . 3 6.626 6.333 -4.2 2821 -57.4 6.710 1.3 3.068 -53.7
bh (10" tons)
bm(103 tons) 3.045 4.485 47.3 0.628 -79.4 2.66612.6 0.860 -71.8
I
d(10° 1) 37.5 37.4 -0.3 37.5 0 375 0 37.5 0
EV -0.441 n/a n/a n/a n/a
AEV (106 £) - 0.441 -6.809 -0.117 -6.147
ER (10€) 45.059 47.095 4.5 17.476 -61.2 4564 -1.1 19.460 -56.8
TR (106 €) 0.535 12.186 2177 0.634 18.5 9.640 1701
OR (10 €) 0 0 0 0 0

ER = export revenue; TR=tariff revenue; QR=quotd rehange (%)
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Table 3f reveals that the overall trade orientatsotoward high quality beef. Change in
the quality indicator reveals quality upgradingihthe trade scenarios except the EPA. In the
EPA scenario, moving from preferential market asdeghe economic partnership agreement,
all tariffs and quotas are eliminated. This polityange has a quality downgrading effect on the
EU’s beef imports from Namibia. The downgradingeeffis consistent at all levels ef. The
ratio between high and low quality beef importdtsHirom 4.7 to 3.7 ab = 3.85 and it is lowest
at o = 65. The price for low quality beef falls by 6.4% dog quality beef imports rise by
26%. This change is consistent watlpriori expectations. On the other hand, the price for high
guality beef remains unchanged, but high qualigf b@ports fall slightly by 2.4%. Since the
starting regime is below quota, the change in impomposition is primarily attributed to the
elimination in specific tariffs instead of the gaalimination. This result is consistent with the
Alchian-Allen conjecture. The removal of specifaitfs lowers the relative price of the low
quality beef product and increases the import dehwdithe low quality product. Overall, this
scenario grants free trade access into the EU rmarkkit is most favored by Namibian beef

exporters.

The second policy option includes exporting beeafarrthe standard GSP regime. Under
this scenario, Namibia would pay the most favoratiom (MFN)ad valorentariff rate of
12.8%, and the specific tariffs would increase pgraximately 92%. This policy change results
in a significant increase in the quality compositindicator. The quality composition changes
from 4.7 to 7.35 ab= 3.85, and to 5.9 atr = 2. This policy change results in quality
upgrading. Since, this scenario is quota-free thaity upgrading is due to specific tariffs azad

valoremtariffs; i.e. more of the “good beef is shipped’oBrices of both beef qualities increase,
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and the imported volume of both beef varieties talt the volume of low quality beef falls by
18 percentage points more than that of the higlitguseef. It is difficult to differentiate what
weight each instrument contributes to the upgradifect, but it is reasonable to argue that the

92% increase in specific tariffs contributed maréhte quality upgrading.

In the enhanced GSP options (érSihd GSI5+), beef exporters pagd valoremtariff
rates, specific tariffs are eliminated in the éﬁﬂernative and not in G§JI5 option, and the

GSP+ option has a quota. The ratio between high quahty low quality beef imports increases

under both scenarios. The quality composition iadicincreases from 4.7 to 5.21 and 6.41

under the GSPand GSP" respectively. Thus, shifting from preferentialdeato the enhanced

GSP options has a quality upgrading effect; thdityugpgrading effect is stronger in the GSp

option that has both types of tariffs. Howevergcsithead valorentariffs are the same for both

beef qualities under the GSPscenario, the quality upgrading is due to the iipdariffs.

The level of tariff protection is the same forlibbieef varieties under the G+89ption,

thus the quality upgrading effect is due to thetgweahich is the only effective protection in this

trade scenario. High quality beef import demandaase slightly by 0.7% under GtQ,Fbut fall
significantly by 43% under the G§JI50ption, because the relative high quality beefepri
increases. Low quality beef imports fall under bogitions, but it falls more in the c&p

alternative due to the higher tariffs. The demaorchigh quality beef increases under the Esp
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scenario by 0.7%, but falls in the EPA option b4P2. Since both trade scenarios are quota free
and specific tariffs are removed, the slight inseea the demand for high quality beef may be
due to the 9.3%d valorentariffs. Overall, the results are consistent wita Alchian-Allen
conjecture, and confirm that per unit specific gndntitative restrictions have a quality

upgrading effect.

Figure 3c: Annual Namibian Export Revenue Resuft$itade Regime and at 3.85, 6.5 and 2.

Export Revenue (Namibia)
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Figure 3c shows that shifting from the preferentiatle regime (PMA) to the economic
partnership agreement (EPA) increases export reviEeniNamibia slightly by 2.6% at=3.85
and by 1.36%atc=2. On the other hand, shifting to the standar® Gfjime decreases export
revenue significantly by 52.8%, and Namibia wouddneapproximately 21 million euros instead

of 45 million euros per year under the preferentiatket trade agreement. Export revenue falls
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by 0.7% under the G§Pregime and by 44% under the G+§PThus, from an export revenue
perspective, the best option for Namibia is the E&lldwed by GSI5; the worse alternatives are
the standard GSP, followed by the Gdpas expected, tariff revenue for the EU increases
significantly under the standard GSP and ESIFading arrangements, while it is insignificant

under the GSPand zero under the EPA agreement.

Change in equivalent variation is negative undetradle scenarios except for the EPA

option. Thus, only the EPA trade scenario represamtet gain for EU consumers. The GSP and

++ . .
GSP represent the worse scenarios for the consumeaiuse more income would have to be

taken away from them at free trade prices, to l¢hem just as well off as they would be under

the initial preferential trade regime. Hence, thédnsumer is better off at the free trade

: o . 4
scenario, which, in a sense is represented by®#etEade agreemenAf.

3.9  Conclusion
Preferential market access marked the tradinggaakhip between the EU and ACP
countries for three decades. After a successfulesige from other developing countries, the
WTO ruled the non-reciprocal preferential tradesagnent to be inconsistent with the WTO
non-discriminatory trading requirement. As a resghié EU embarked upon a new trading

regime, the economic partnership agreement with A@tries. There is uncertainty regarding

44 . . . : :

To make a sound conclusion, one has to estimate welfare measures including changes in
consumer surplus, the potential effect of the tdgsriff revenue in the provision of public
services, and other cost and benefit analyses.
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the potential effects on the proposed agreemenedain sectors that had previously enjoyed
significant preferential market access under varimmmmodity protocols. This is the case with

the Namibian beef exports to the EU.

The EU tariff structure consists of a combinatidTRQs, specific andd valoremtariff
rates. Specific tariffs and quotas result in arhfda-Allen effect and introduce bias in the
import composition. These quality composition effeire important to consider as they have
different implications to suppliers upstream in beef supply chain. In this paper we presented
a framework to analyze the potential impact oféhrade policy alternatives on Namibian beef
exports of the EU market. Specifically, we anallip& changes in the various components of
the EU tariff regime affect not only trade volumbast also the quality composition of beef

imports.

The EPA trade agreement has a quality downgrasfiegt on beef imports from
Namibia. The results show that all the GSP tratiratives have a quality upgrading effect and
are consistent at all the chosen elasticity le\nésnibian beef exporters currently implement a
highly differentiated beef marketing strategy ie U focusing on the high quality end of the
beef market. This strategy is sensible in lighthaf high volumes of low quality beef varieties
from low cost beef producers like Brazil, and ghli of the higher prices for high quality beef.
However, if Namibia signs the final EPA trade agneat, results show that the EPA has an
guality downgrading effect on the demand for begdorts from Namibia. This may make it
easier for communal farmers to supply cattle tiheltlymore of the frozen meat category,

because most communal farmers especially in théhsior Communal Area have smaller
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framed cattle (based on the Sanga breed). Thugutdgy downgrading effect of the EPA
agreement could increase communal farmers’ padticip in the beef export channel, and this

has positive implications for rural poverty alleie.

The key finding is that high and low quality b&aports respond differently to the
changes in the EU trade policy instruments. Hebeef exporters should consider these quality
composition effects in their marketing strategy tnade agreement negotiations. For example,
focusing on the high quality end of the market nsag@nse in terms of market positioning, but
the EPA results also present an opportunity to edphe frozen beef category. Overall, from a
market access perspective, the EPA agreement favbeable option for Namibian beef
exporters and for the EU consumers. The standaRlt&@8e alternative will significantly

diminish the value of the EU beef market for Namrbbeef exporters.

These results are based on simplifying assumptianshanges in world beef prices; the
cost of exporting to the EU market; the EU’s doneesbmmon agricultural policy reforms are
not taken into account. Nonetheless, these findamgsmportant to consider in the trade policy
reform analyses and negotiations. Further resesdrabld take into account the cost of exporting
to the EU market, especially in terms of meetingdgthdes and standards and quantifying the
cost of non-trade barriers, and should pay atteribamports and domestic production

substitution.

The key aspect of this study is that we do nattbeef as just a commodity, but as a

differentiated product. Our results show that thieent quality varieties of beef respond
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differently to the trade policy alternatives. Ight of the importance that the beef sector plays in
the livelihoods of many Namibians, these resulistdo an important feature for trade
negotiators to consider. These results add valtigetdebate, because the EPA trade agreements

are still ongoing.

3.11 Policy Recommendations
Among the policy alternatives discussed in thiglgtihe economic partnership
agreement is the favorable option for the Namilmeef sector. If Namibia and the other SADC

countries manage to resolve the remaining contemigsues described in section 3.2.1, it is

recommended that Namibia negotiate a full EPA agesg. The next best option is the Gsp

and it can only be implemented if Namibia succeaedsgtain a least developed country status.
The results based on the economic partnership &rgeement provide an opportunity for
greater communal farmers’ participation in the begfort channel. Increased communal
farmers’ participation in the beef export chansatecessary for the EPA to have a greater
impact on poverty alleviation and rural developmerbwever, to increase communal farmers’
participation, supply side constraints and factbed hinder communal farmers participation in

the beef export channel must be addressed.

A two-pronged approach is recommended to expandrexfrom communal areas: the
Namibian government should aggressively implemeaiiecessary steps to extend the
veterinary line further north, so that an increasedion of the Northern Communal area (NCA)
can attain a foot and mouth disease-free status.wih allow more cattle in NCA to be sold to

the EU market. Second, a key constraint to commianaler participation is land availability.
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Thus, it is recommended that the government reissiand reform policy to assure more land

resettlement.

Export abattoirs should increase their effortsreéase cattle procurement in communal
areas. Measures including stronger cooperation farthers’ association, changing export
abattoirs’ payment system so that farmers do ndtlarg for payment after selling their cattle
and efforts to create a more market-oriented mingis®ng communal farmers are important in

increasing communal farmers’ cattle supply to ekpbattoirs.

Given the uncertainty of the EPA agreement contbimgh internal EU common
agricultural policy reforms, | recommended that Namibian beef industry seek other export
markets including the Chinese and US beef marketsyegional markets in Sub-Saharan
Africa. The Namibian beef industry should investieating a strong brand name for its free-
range, pasture-fed and hormone-free beef qualBiest products of these quality attributes can
be sold in niche markets that target health conscamd animal-welfare conscious meat

consumers in developed markets.
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Appendix 3A: Consumer Maximization Problem
b b,

L(-)= um(bR'\b) )+,U[R prbl’ - p) b|m]+ [pﬁv(1+ th) - ph]-i-tm@h_bﬂ‘in}bh”but{ph {1_“_’_&]:]

FOC:setp)/ =1 pp=py L+ty+t™) p=p" @Q+t)+T

The Kuhn-Tucker conditions are as follows:

L A0 g b >0
S
01. _élJ() w w
ab a0 hee
h “n
j‘—ﬂ 1=~ b |20 020
5 =1+th +t" — pp 20, by >0
A, N
h
T m
=1+th+—-pn 20, by, °ut >0
o h
im:ah_brr]“in <0, tM>0
a

Solving the equations above, we get the followingrdhallian CES demand functions for low

and high quality beef imported products:
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(Zn/Pn)°R (4 /;m)°R

(f(pl)l‘ ) () (f(pl)l‘ ) ()

bW W o
A
Dividing bW by bW we get the following relative demand functlodcv h p\lN
b A1p
I h

Appendix 3B: Rutherford’s Mixed Complimentarity Problem

Rutherford’s Mixed Complimentarity Problem is:
GivenF : RN —>RN, l,ue RN
Find: (zw,\v)e RN
st. F(2-w+v=0
I<z<uy, w>0v=>0

w(z-1)=0, V(u-2)=0

where—o <| <u+o andF are continuously differentiable. Integrabilityuss are done away
with using MCP, as the formulation does not forménivolve the use of an objective function

(Bergtold, 2002).
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APPENDIX 3C: Export Revenue, Tariff Revenue and Quota Rent ESgiwas

We use the following expressions to calculate exmwenue, tariff revenue and quota rent.

Appendix 3C.1 Tariff Revenue

—t pM W m W_pm.ow m m
TREU—thbhin P +t(bh0u1 Py +b R )+T(bhou,+bl )

Since Namibia beef exports did exceed quota allmeaive only have an in-quota equilibrium.

- TRey —thbm o +tbm +T(bm+bm)

Appendix 3C.2 Export Revenue

ERNamibia= Py, (bm +brr]n )+bmp|
out

At an in-quota equilibrium, export revenue becomes

ERNamibia= Py, By, bm +bmp|

Appendix 3C.3 Quota Rent

The quota rent is determined by the marginal tafffan in-quota equilibrium, the quota rent

given by equation (12t™ =0 if brr]n <0h-
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