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Summary

Poultry meat is consumed in every region and imtaes with very different levels

of development (Magdelaine et al., 2008). The pgutheat is the second highest
consumed meat after pork, in the world and in thle(&out 40% the pork and 30%
the poultry meat). Broiler meat is almost the 90Rpaultry meat in the Netherlands.
Many companies and farms are involved in broilevdpiction chain. Contractual

arrangements are a very common form of governancagri-food chains. The

agricultural contracts are distinguished in proguctand marketing contracts.
Usually, the Dutch broiler meat is produced on it basis and the chain
participants are independent companies.

The chain performance in Dutch broiler chain iscpared to be suboptimal and this
has several effects on chain participants, becatisike high degree of dependency
between them. This study has three objectivesdeatify the current structure of

Dutch broiler contracts, study the impact of thosetracts on chain performance and
of alternative contract structures on chain perforoe. Moreover, it focuses on

contracts among PS breeder farms, hatcheriesgbfarims and slaughterhouses.

From literature review derived that there is a lagkinformation for the current
structure of contracts in Dutch broiler chain. Aegtionnaire was developed to fill up
this gap and interviews were taken from expertglifferent fields. Additionally, a
Monte Carlo simulation model is developed to gimaresight of effects of current and
alternative contract structure on performance oflér chain. The results that derived
from the analysis of the questionnaires are usedll@asis for the development of the
model. The model is applied for contracts betweBrbReeder farms and hatcheries,
as well as for hatcheries and broiler farms. Thigpus of model are expressed in
terms of gross margin (GM) per year. Data areaetdl from literature and interviews
and referred to year 2007. Two default scenariag wested. Their difference is based
on the criterion that is used on payment. The roiteis determined on contracts
between PS breeder farms and hatcheries.

From questionnaires is derived the following resuidr the current structure of
contracts. Marketing contracts (94%) dominate ioiler chain. The duration of
contracts is mainly one year. Chain members @& tio change partners as they are
stable to contracts with their already partners$fe@nces in prices and quality are the
main reasons to change partners. Egg weight (>5fggtility, hatchability, first week
mortality and weight of broilers are the main quyatriteria that are determined on
contracts. The payment methods are almost the 8amadél chain participants, but the
parameters that affect the price are not idenfarahll of them. Either hatchability or
fertility is the criterion that is used on paymegstem for contracts among PS breeder
farms and hatcheries. In contracts among hatcharidsbroiler farms, the criterion
that is used on payment system is first week miytdtor the sharing of information,

it is remarkable that chain participants share aetya of information with chain
members. The existence of a contract is not then megtor for the sharing of
information among chain members, as there is shanaformation among chain
participants that they do not have direct link roquction process.

The simulation model is based on results that édrivom questionnaire, regarding to
current structure of contracts. Additionally, twiteanative contract structures were



tested. For the current structure of contracts,default scenarios were used and their
difference is the criterion that is used on paym&ydtem of contracts among PS
breeder farms and hatcheries: fertility (D-F) otchability (D-H). The gross margin
of the chain is the sum of gross margins of chaemimers. The gross margin per
chain member is the average.

Current structure of contracts

The difference that exists on chain’s GM of defaanarios is relatively small. The
expected GM of the chain is higher by 0.7% for Dakll the expected GM of PS
breeder farm is higher by 0.2% for D-F. For botkrarios, the expected GM of a
broiler farm remains constant.

A sensitivity analysis was done for the values ohus-penalty system for the
contracts between PS breeder farm and hatchetledimit for fertility, hatchability
and FWM in the contract, as well as for the pri€dirst day old chicks that are sold
in free market.

Chain’s GM is not sensitive in changes on the \alakthe parameters that were
mentioned above.

The GM of hatchery is more sensitive in comparitmbroiler farms, for changes in
the limit of FWM in contracts.

Alternative contract: Distribution of losses amartzain members.

In this contract structure, the losses that occufirem infertile and not hatched eggs,
as well as from first week mortality (FWM) are distited between chain members.
Two alternative contracts were tested, which differthe criterion that is used on
contract payment among PS breeder farms and hash@&he criteria are fertility (A-
F) and hatchability (A-H).The proportions are detigred on the contracts.

» The expected GM of the chain, for A-F and A-H remsatonstant in comparison to
D-F and D-H, respectively. The expected GM of P&elber farm increased. The
increase on GM of broiler farm is very small. Canily, hatchery’'s GM is reduced
for all the proportions that have tested.

Alternative scenario: Distribution of chain’s GM .

In this alternative contract structure, the GM bé tchain is distributed to chain
members in percentages. The percentage that reca&seh chain member is
determined on the contracts.

The expected GM of the chain is smaller than iradkfscenarios, but the difference
is small. GM of hatchery is presented an increaseall the proportions that were
tested. The gross margin of PS breeder farm iseasad in two out of four

proportions that were tested. On the other hand,d&Moiler farm is reduced.



Finally, a suggestion for further research is teestigate the incentives from the
structure of contracts that could lead to an imprognt of the technical performance.
This improvement has as a result to add profihendhain.

Results from stochastic simulation model

structures

for curremd alternative contract

Gross Margin

PS farm 95" -5"@ RC® Hatchery 95" -5"
£(x1000)£(x1000) % €(x1000)€(x1000)

RC Broiler Farm 95" -5M

%

€£(x1000) €(x1000)
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% €(x1000)€(x1000) %

Loss
Distribution (%)
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D-F¢
40:60:60:40
50:50:50:50
60:40:40:60
Hatchability
D-H ¢
40:60:60:40
50:50:50:50
60:40:40:60
Distribution
of GM (%)
Fertility®
D-F¢
10:20:76
17:11:72
25:50:25
33:33:33
Hatchability
D-H ¢
10:20:76
17:11:72
25:50:25
33:33:33
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3
4
6
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3
4
6
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0.0 1,327
35.0 117
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23.3 534

0.0 1,323
47.2 -266
394 5
31.5 276

0.0 1,363
-46.7 3,337
-9.3 1,836
33.3 8,345
77.8 5,563

0.0 1,323
-46.6 3,337
-9.1 1,836
33.6 8,345
78.1 5,563

626
631
634
621
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749
718
696
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101
55
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55
254
169

0.0
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-59.8

0.0
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-79.2

0.0

114.8
34.7

512.2
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0.0
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38.8
530.7
320.4

122 1
123 1
123 1
123 1

122 0.1
123 0.11
123 0.9
123 0.7

122 1
115 3

118 4
41 1

55 2

122 0.1
115 3

118 4
41 1
55 1

0.0 16,769 642 0.0
0.9 16,765 625 0.0
0.7 16,768 640 0.0
0.5 16,768 628 0.0

0.0 16,887 603 0.0
0.9 16,885 616 0.0
0.7 16,886 609 0.0
0.5 16,886 608 0.0

0.0 16,769 642 0.0
-6.1 16,687 505 -0.5

-3.416,691 503 -0.5
-66.4 16,691 508 -0.5
-55.26,691 508 -0.5

0.0 16,887 603 0.0

-6.1 16,687 505 -1.2
-3.416,691 503 -1.2
-66.5 16,691 508 -1.2
-55.3 16,691 508 -1.2

3 The range of expected GM per year, between then8l 95' percentile.

®The relative change of GM in comparison to curgnicture of contract.

“The criterion that is used in payment system.

9The bonus-penalty per egg is 0.1 eurocent andrtiiedf FWM is 1.5% in default scenario.

© The proportion for the distribution of losses amahain members. 40:60 are the percentages oflfssPS
breeder farm and hatchery, respectively. 60:4Qre@ercentages of losses for hatchery and brfailer,

respectively.

" The 10:20:70 is proportion of distribution of atia GM, where 10% for PS breeder farms, 20% fatchery

and 70% for broiler farm.






1. Introduction

1.1. Background information

Poultry meat is consumed in every region and imtaes with very different levels
of development (Magdelaine et al., 2008). The pgutheat is the second highest
consumed in the world and in the EU after pork (ab#0% the pork and 30% the
poultry meat). The European Union holds the thiogitoon in broiler consumption,
whereas the leader in the ranking is the US, akagein production (USDA, 2006).
The 90% of the Dutch poultry production was foriletomeat in 2005 (PVE, 2006).
In 2006, 590 million broilers were produced foruglhter and the 19.2% of them was
exported with a value of approximately 84 millioargs (PVE 2007). Few hatcheries
and slaughterhouses are responsible for almostd@¥eduction in their sectors. The
broiler sector in Netherlands had an increase mbur of broilers and in production,
although the number of broiler farmers decreasetbst 50% from 1990 to 2005
(PVE, 2007). In contrast, the average size of theildy farmers increased
significantly during the last decades, resulting toigher amount of exports of broiler
meat, as well as meat products.

Different types of companies are involved in theduction of broiler meat. The
broiler meat chain consists of feed companies,dingecompanies, breeding flock
farms, parent stock breeder farms, breeding flackn$, hatcheries, broiler farms and
slaughterhouses. A characteristic of broiler chairthat all chain participants are
dependent. This high grade of dependency among &xests because of the crucial
role that plays the quality of delivered produés.example for this is that in case of
a possible health problem in the breeders mightcafthe optimal levels of egg
production, the maximum hatchability and good dyathicks. These aspects are
essential and they could affect profitability (Bugc et al., 2002). A low production of
eggs and hatchability means a loss in income #®btieeders. For the hatcheries this
occurs with low hatchability plus high first weelortality. In addition, a bad quality
of chicks and high mortality reduces the incoméfiler farmers. An approach for
the coordination of the broiler chain is the useaftracts.

Contractual arrangements are a very common forgoeérnance in agri-food chains.
The contracts governed an increasing share of wdggnmal production as Cook and
Chaddad, (2000) referred (cited by Hendrikse, 20@Wricultural contracts are

arrangements under which farmers agree to delingeiyets of a specified quality and
guantity to a contractor for a specified price ee,fin a specified time and can be
classified in production and marketing contractsorébver, they are used to
coordinate production and distribution of agrictdduproducts and inputs in many
sectors, as in the broiler production (Vukina & gemonchai, 2006).

Except the U.S broiler chain, which is dominated pyoduction contracts
(MacDonald, 2008), also the French poultry prodacifover 80%) in 1994 operated
under contracts (Menard and Klein, 2004). Usuathg Dutch broiler meat is
produced on contract basis and the chain partitspaie independent companies. The
chain performance in Dutch broiler chain is submptiand this has several effects in
all chain participants, because of the high degkalependency between them,
regarding to raw materials that use as inputs. Thain members focus in



achievement of their individual targets as the iprofargins distributed in a way that
increases criticism for some of them. As mentiobefbre, contracts are common
governance method and through them made the exebarfgcommodities between
the chain participants. There is a lack of inforimatabout the structure and type of
Dutch broiler contracts and their impact on thefqrenance of broiler chain in
Netherlands.

1.2. Objectives and research questions

In the context of that mentioned before and regaydd fact that Dutch broiler chain,
might has suboptimal performance, while contracts @arts of the coordination
mechanism of the chain, the objectives of thissare:

1) To identify the current structure of Dutch broiteamtracts.
i) To study the impact of those contracts on chaifop@ance.

iii) To study the impact of alternative contract streeswon chain performance.

This study will focus on contracts between PS beeddrms-hatcheries, hatcheries-
broiler farms and broiler farms-slaughterhouseseséhare the down-stream chain
participants of broiler chain. The chain performanill be measured from cost
perspective.

To achieve the aim of this study there is a neexhtwer the following questions.

1.What is the current structure of the Dutch broitbain and what is the role of
contracts?

2.What is the dilemma that the current contract stmecis bringing in the chain?
What are the losses and gains for the chain menalner$or the whole chain?

3. Which alternative contracts might be possible tplement and solve the problem?

4. What are the parameters to implement the altematwtracts?

1.3. Outline of the research

The chapter 2 presents the broiler production ciraiNL and makes a comparison
with U.S broiler chain. Chapter 3 covers a literatteview on contract theory. This
chapter is divided in two parts: the first part g@ets the contract theory in general
and the second part presents the types of contact®ll as their use in broiler chain.
In chapter 4 is described materials and methods dha used for fulfill of this
research. In chapter 5 the results from interviavespresented. Moreover, chapter 6
is presented the results from simulation modelaljmin chapter 7 is presented the
discussion and the conclusions of this study ad a®lthe recommendations for
further research.



2. Dutch broiler chain configuration

The broiler chain is characterized by high compigxwhile all members are
dependent. A huge number of farms and companiesvied. All of them influence
the end -product of the chain, the broiler meaicfdn meat), in different grade.

During the first stage, grand parent stock breéatens are supplied with grand parent
animals by breeding farms. Grand parent animaldheestocks, which are selected
and improved in breeding companies. From cross gmtibns of grand-parent
animals, hens and cocks that have different gegetigposition are bred, resulting to
the parent animals. Several types of strain ewist different attributes.

Figure 1 shows the direct link of feed companiethwhe chain participants. The role
of feed companies is important for the end-prodfroitn the perspective of growth
rate, quality and cost. Animal feed contributesiigh percentage in total broiler cost
(van Horne and Bondt, 2006). Animal feed compainage a direct influence on
quality and safety of the end-product (van Assekdenhal., 2006). The eggs that
produced in grand parent stock farms are transpdaadratcheries. From hatcheries,
first day old chicks are transported to rearingrfarand at the age of 18 weeks are
transported to parent stock farms. The hens lag aggl the age of 65 weeks.

Grand Parent Stock

Feed comapnies breeder farm

Breeding companies

Parent Stock breede;l

farm

Hatchery

Broiler farm

Slaughterhouses

Retailer

Consumer

Figure 1. Broiler production chain
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The eggs from parent stock farm are transportex tindnatcheries, where the broiler
farms get first day old chicks supplied. Broilereyg on average 50gr, per day. The
production cycle until the full-growth is 6 weeksbroiler farms. The average weight
of broilers was around 2.2 kg, live weight (KWIN)@B). Broilers below this weight
are sold as entire animal, whereas more weightylelbsoare slaughtered in parts
(Verreth, 2008). The broilers are transported @mughterhouses and the meat is
transported to downstream chain participants (sgtaand consumers).

A characteristic of broiler chain is the ‘all-in-alut’ system. For instance, broilers are
transported to slaughterhouses when they are ahitne desirable weight. After the
transportation of all broilers, broiler farm is glipd with new first day old chicks,
only when the farm is empty and clean.

Table 2.1. Data of broiler production in Dutch lbeoichain

Chai # Farms/ Production end material Import Export
ain stage ; .

Companies/ (year basis) (year) (year)
Feed 179 1,483 torf
Breeding 5
Parent animals 272 863 min egd’ 469 minf.d c 394 min f.d cH.
Hatcherie® 19 607 min 1-day old chicks 415 min f.d Bh. 130 min f.d ci.
Broilers 707 912,000 toh 108,000 toh 103,000 toh
Slaughterhouses 20 674,900 toh 79,900 tofi 7,600 tofi

&Statistic annual report PVE 2007 (2008)
® Statistic annual report PVE 2007 (2008): numbeluities hatched chicken and breed eggs

In the different stages of broiler chain, theransimport and export possibility. Table
2.1 gives an overview of characteristics of chaartipipants in the Netherlands.
Many parent stock and broiler farms are involvedthia chain and few hatcheries and
slaughterhouses exist. Four out of thirteen hatebare covered 49% of demand for
first day old chicks and five of twenty slaughtewmkes are covered 52% of broiler
production. Contracts are used as a tool of caatin mechanism in Dutch broiler
chain. As it is presented in table 2.2, the groasgm per broiler varies from year to
year and the difference from years 2006-2007 i©atr80%.

Table 2.2. Data regarding broilers revenues antftos

Description Value (2004)  Value (2005) Value (2006) Value (2007)
Revenue (€/broiler) 151 1.56 1.42 1.76
Costs (€E/broiler) 1.34 1.20 1.22 1.45
Gross margin (€/broiler) 0.17 0.36 0.20 0.31
Cost of feed (€/100 kg) 25.2 21.2 22 27.7

®Data retrieved from: PVE(2007)

Wholesalers are supplied broiler meat in 60% ashffgroduct and in 40% as frozen
(Verreth, 2008). Fresh broiler meat goes to supdtets. The frozen meat is mostly
used in further processing and in food service.ckdm meat can be sold packed
(85%) or unpacked (15%), (Verreth, 2008). Fromtttal sold chicken meat 5.62% is
sold as whole chicken, 47.9% as breast meat, 2@$%g meat, and 26% as other
parts of the chicken (PVE, 2006).

In the broiler meat sector several quality systeans applied; IKB Chicken,
Actionplan 2000+, ISO 9002 (now named ISO 9001:206(ACCP, GMP+, and

11



EurepGAP (now named GlobalGap) (Vaerreth, 2008)redeer, industry initiatives
for the animal feed industry exist; TrusQ and Saded.

12
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3. Contracts in agricultural production

3.1. Contracts overview

A fundamental observation about the economic wisrttiat people can produce more
if they cooperate, specializing in their productaaivities and then transacting with
one another to acquire the actual goods and sentioeir desire (Milgrom and

Roberts, 1992). The crucial point is that specaion requires coordination, which
could be found in different forms. Methods of cadoedion can be classified

according to the degree of control over other valtistages. At one end of the
spectrum is open market coordination, represeritingeast control and on the other
end is the vertical integration (figure 2). Openrke& coordination refers to sales that
are made after production has been completed. mrasi, vertical integration,

representing the most control and refers to owmgi@id management of two or more
successive stages of the marketing system by desfirgn. Among the ends of

spectrum, there are two intermediate forms of coattbn. The contracting, that

includes market-specification contracts and ressproviding contracts (Martinez,

1999).

Control offered to contractor-integrator
Least Most

»
| | -

_ Market -specific Resource-providing o ,
Open production contract contract Vertical integration

(or Marketing contract)  (or Production contract)

Figure 2: Methods of vertical coordination along g8pectrum of control
Source: Adopted from Martinez, 2002

3.1.1. What are contracts?

A contract is a written or oral agreement that regi the terms, conditions of
exchange, and reduces the information and assetnastyies (Church and Ware,
2000; Hall and Langemeier, 1994). In addition, atcact is a governance structure
and therefore also a transaction mechanism forwaimd) an exchange (Slangen and
Loucks, 2008). Contracts can be distinguisheddotoplete and incomplete.

3.1.2. Complete contracts

A complete contract could solve the coordinatiod arotivation problems and it will

never need to be revised or changed plus the Hattittis enforceable (Milgrom and
Roberts, 199; Church and Ware, 2000). Moreovepétifies exactly what each party
has to do in every possible circumstance and asasélow the allocation of the gains
of the trade has to be done (Milgrom and RobefS2). This type of contract would
provide no opportunities for renegotiation or halal-since it would not contain any
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gaps or missing provisions. A contract would be plate if the transaction costs are
zero.

3.1.3. Incomplete contracts

In reality, most contracts are incomplete and exsed and renegotiated all the time

(Hart, 1995). There are the three factors that teadcomplete contracts:

i) complexity and unpredictability of the world

i) the difficulty of the parties to negotiate all thessibilities

iiidifficulties in writing plans down is such wathat in the event of a dispute, an
outside authority can figure out and decide whas¢hplans mean and enforce
them (Hart, 1995).

In case of incomplete contracts, incentives argnali imperfectly and there is the
possibility of being disadvantaged by self-inteedstnd opportunistic behaviour (held
up). Contracts are often incomplete, since theviddals are subject to unobservable
outcomes or bounded rationality. Bounded ratiopakfers to the restricted ability
that has an individual, to foresee all future poidses and to formulate and solve
complex problems (Milgrom and Roberts, 1992; Douaral Schreuder, 2002).
According to Church and Ware (2000:74), the oppustic behaviour, which appears
in an incomplete contract, increases the followmrggficiencies:

i. Complex contractsThe expectations of potential holdups will gutbe firms to
write more complex contracts.

ii. Costs of renegotiationincentives for holdup mean that a firm may has to
renegotiate the terms of exchange.

iii. Resource costs to effect and prevent Hald@pfirm possibly will expend
resources to obtain concessions and its tradinghgrapossibly will expend
resources to prevent being held up.

iv. Unrealized surplusThe failure to renegotiate and realize efficiadaptation will
result in unrealized gains from trade.

v. Ex ante investment&irms may incur extra investments and expendstuvih
purpose to avoid to being locked in a single sgopln this way the firms tried
to be more impendent from their single supplier &amdncrease their bargain
power.

vi. Underinvestment in specific asse®s firm may reduces its investments in
specific assets in order to alleviate, through tknay the exposure to
opportunistic behavior.

Under some conditions the problem of moral hazalis. Moral hazard refers to
opportunistic behavior that someone has after edter a contract, which can reduce
his exposure to risk. This happens because actlatsrequired from the contract
terms are not observable.

3.1.4. Types of contracts

According to Slangen et al., (2008) the contraets loe distinguished in three types:
classical, neoclassical and relational. These tyaesbe characterized by five key
elements, which in general are the following:
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i. Identity: It is connected with identity and personal chamastics of the
contracting parties.

ii. Duration: The duration of the relationship among the caning parties.

iii. How to deal with unexpected eventdt is focuses on how people are expected to
deal with unexpected events and contingencies ¢rucial in cases of relation-
specific investments.

iv. The role of written information: The role of the written documentation. There
exist differences between the three types of cotdra

v. Differences in opinions In case of conflict opinion, there are proceduiteest
have to be followed.

Classical contract

i. Irrelevant are the identities and personal charaties. Frequently, this type of
contract involves discrete or one term transactitrad characterized by a low
degree of asset specificity, uncertainty, frequenepd connectedness.
Furthermore, the performances can be measured writhfficulty and the goods
or services that involved are rival and excludable.

ii. Additionally, the classical contract are suitabte relations such as ‘market —
relation’ according to Ménard, 199Gited by Slangen et al, 2008:245). The
determinant factor is the price, both contractirgtips are not going through in
specific investments and there is a very small ieedontractual certainty, due to
the nature of the good.

iii. The duration of the contract is specified and camextremely short

iv. Contingencies and /or unexpected events and pesdlbr non-performance are
specified Moreover, the classical contract has low degréeusefulness for
relation —specific investments or in some casengffective and inefficient,
because it can not be able to indicate all the gistebfuture events.

v. In this type of contract, a verbal agreement canoberruled by the written
documents. In case of a different opinion or of isagreement between the
contracting parties a court of law arbitrates

Neoclassical contract

i. The identities of the contracting parties plaympartant role.

ii. Generally, the duration is fixed. Besides, it hasdsnger duration than classical
contract, with purpose to pursue a continuousicelahip.

iii. It is accepted that not all contingencies can lexifipd in the contract as well as
the unexpected eveniShe parties from the beginning are familiar witle tiact
that the agreement is incomplete, because areapaibte to specify all rights and
obligations in all future circumstances.

iv. For further negotiations, can be used as basigtititen documentation.

v. In case differences in opinions or dispute exist, arbitration procedure can be
used.

Relational contract

i. The identities and personal characteristics ofre@ting parties are vital.

ii. The duration of this contract is very long or ionmge cases can be even
unspecified.
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iii. Norms of behavior or shared codes of conduct speitieé reaction to new
developments, or inform responses to new develoyanthey spread out

iv. The official document of agreement is the writt@twmentation or it can be used
as a proof of what has been agreBue relationship is often more important than
the content of the contract.

v. When differences in opinions exists the values amans of behavior or shared
codes of conduct appear to be more important thatew documentation. They
overrule written documents in settling disputdscharacteristic of this contract
type is the substitution of the legal system. Th®rmal agreements such as
verbal promises, letters of intent or gentlemargseament are more used in
comparison to formal documents.

3.1.5. Spectrum of contracts

There is a broad spectrum of different types oftamts. At the one end of the
spectrum are the classical contracts, with theeptieing the most important
coordination mechanism, while the identity of atper is not relevant. The duration
is short as well as asset specificity is small. Agithe spectrum are the Neo-classical
contracts. They can be characterized by longertidarand the identity of partner is
important. The asset specificity is the cause Fa limited role of prices as co-
ordination mechanism. Moreover, complete self-enfgy safeguards are difficult to
implement. On the other end are the relationalreoid. In this type of contract, the
relationship between the partners can be even mygrertant than the content of the
contract as also the identity and personal invobkmmThe duration is much longer in
comparison to classical and a neo-classical cantaaowvell as the asset specificity is
larger. For the relational contract, it is recogaizhat are gaps in the agreement, but
reputation, commitment and trustworthiness canaorae these problems.

Only once and

one season For a long time
| < Term of contrac> |

— v

H_/ gl N —
Classical contracts Neo —classical contract Relational contracts

-Term of contract is short -Term of contract is longer -Term of contract is very long or
-The identity of parties -The identity of parties duration is even indeterminate
does not matter matters -The identity and personal
-Price is most important -Price is less important as  characteristics of parties are
co-ordination mechanism co-ordination mechanism crucial
-Asset specificity is small  -Asset specificity is larger -Price is of minor importance or
or relative small -Safeguards are important subordinated as co-ordination
-Safeguards are of little mechanism
importance -Asset specificity is large

-Safeguards are very important

Figure 3: The spectrum of contracts
Source: Slangen et al. (2008)

3.c. Ayricuiwrdl conuacts

The contracts consists an integral part of the yctbdn and marketing of livestock
commodities such as broilers, eggs and milk. Fer ghoduction or marketing of
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agricultural products, contracts are the vehicteugh food processors and marketers
can respond to changes in consumer preferefibesgrowing of markets requires a
uniform product supply and standardization in gygliohnson et al., 1996).

The agricultural contracts can be classified inpghaduction and marketing contacts
(table 1).

3.2.1. Marketing contracts

A marketing contact is a verbal or written agreetmstween a farmer and a buyer
that specifies quantity, quality, price and timiofgthe product to be delivered by the
farmer. Most management decisions remains to tleevayy who retains product

ownership during the production process. The farmssumes all the risks of

production, but shares price risk with the contvsa¢Perry et al., 1997).

According to Johnson et al. (1996), the forms ¢hatarketing contract can take, are:

i. Forward sales of an agricultural product, where ¢batract provides for later
delivery and establishes a price before delivery

il. A formula that considers grade and yield of prodused and determine the price
after delivery

iii. Pre-harvest pooling arrangements, in which the atob payment received is
determined by the net pool receipts for the quastitd

3.2.2. Production contracts

Production contracts involve a payment of fee te thrmer, for the management
actions and other assets (labour, facilities andpagent) that provides. During the
process, the contractor has the ownership of tbeyast. The contract specifies in
detail the production inputs supplied by the cartvg which could be a processor, a
feed mill or another operation. As far as concegniine contractors’ trend to have
more influence on contract terms. Additional, caotrdetermines the quality and
quantity of each commodity. An advantage of promunctontracts is the sharing on
production and marketing risks while financing i®mn readily available, because
funds can be obtained directly from the contraotandirectly from other lenders can
guaranteed the repayment of a loan. In contrastchivice of an inefficient producer
includes high risk (Hall and Langemeier, 1994; Pest al., 1997).Furthermore,
production contracting are the most commonly foumidroiler chain in US (Harwood
et al., 1999) and a characteristic is that all &geontracting under formally identical
contract provisions, covering only one flock or drach of animals at time (Levy and
Vukina, 2002).

As Hall and Langemeier (1994) refer, the productiontracts can be distinguished in
the three following types:

I. Market-specific production contract is a negotiateamong a buyer and a seller
and both of them operate in a different stage eflue chain.

ii. Production-management contract, usually transfersremrisk and control
crosswise of stages of the value chain in comparisanarket- specific contract.
They typically appear when decisions at the upsirelirectly affect a feature
considered valuable to the downstream or vice versa
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iii. Resource-providing contract can be considered asdupgtion-management
contract, in which the contractor retains the owhgr of a key input, through the
pass of one stage to another.

3.2.3. Compensation of contracts

The contract terms vary across contracts, which ohehem is the type of
compensation. There are different types of compemsdor the farmers: the base
payment, the incentive or performance payment hArddisaster payment. The base
payment is a fixed fee per unit. The modern brail@ntracts have a similar payment
structure based on "two-part piece rate tournarerdssisting of a fixed base
payment per unit of output and a variable bonudjpgnpayment based on the
grower's relative performance (Tsoulouhas and Vailka®01). The incentive payment
is a percentage of the difference between averagkersent costs of all contractor
flocks during a specific period and costs assodiatigh the individual growér There
are incentives and penalties according to the nmeamagt of the flock, which
provided by the contracts. The penalization for gr@wvers occurs when the cost per
unit is higher than average cost per unit for thelf growers (Vukina and Foster,
1996). The methods that the contractors use taleddcthe incentive payments differ.
Moreover, explicitly uniform contracts (US broilerhain) do not necessarily
guarantee that all agents are treated equally @raegchai and Vukina, 2005).

Table 3.1. Comparison of Production and Marketiogtiact characteristics
Types of agricultural contracts

Contract Production Contracts Marketing contracts
members
Contractor « Arranges to have a specific quality Buys a known quantity and quality of the
and quantity of commodity commodity for a negotiated price
produced (or pricing arrangement)
» Usually owns the commodity being Doesn’t own the commodity until it's delivered
produced
« Makes most of the production < Has little influence over production decisions
decisions

Contracte@ « Provides a service and other fixed+ Has a buyer and a price (or pricing arrangement
inputs (land, buildings, etc.) for a fedor commodities before they are harvested)
 Supplies a small part of the total < Supplies and finances all or most of the inputs

production inputs needed needed to produce the commodity

 Usually does not own the * Owns the commodity while it's being produced
commodity

» Makes few, if any, of the productionMakes all or most production decisions
decisions

 Bears few price or market » Assumes all risks of production but reduced
uncertainties and limited productionprice risk
risks

» Receives a fee for production that « Receives largest share of total value of
does not reflect the full market valugoroduction
of the commodity
& The operator
Source: Johnson et al. (1996)

! The US broiler contracts are characterized bytifiie of incentive payment.
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3.3. Reasons to enter into a contract

After a literature review of Johnson et al. (1998)js supported that there are
different reasons for the farmers and processoeter into a contract. The farmers
through the contracts expect to achi@aveome stability because of the reduction of
risks in comparison to traditional production anarketing channels. In addition, they
improve their efficiency, through the fact that ragament decisions are transferred
to contractors and then the farmers can benefih froanagerial advices, technical
support, technological advances and market knowleddditional, the farmers have
access to capitathrough the production contracts that reduces imgh degree the
need of farmers for production credit, since theti@actors’ supplies them with inputs.

The processors and others entities enter into &razinfor controlling input supply
because of the need to control the large flow offoam products to different
customers, with dissimilar processing facilitiesl @guipment. The increasing control
over the production process, gives to contractbes ability for betteresponse to
consumer demandas well as flexibility to change the standardgfduct form to
satisfy consumers preferences. Moreover, the psocgsand the businesses can
expand and diversify their operatiotisrough contractual arrangements. All these
reasons reflect efforts to bring a more uniform douet to market (Hall and
Langemeier, 1994).

\4

Income stability Controlling input supply

Improved

efficiency Processors Improve response to
Farmers — Businesses | consumer demand

Market security

R Expanding and
”| diversifying operations

Access to capital

A 4

Figure 4: Reasons farns and processil-businesses enter inacontrac

3.3.1. Spot markets - contracts

The agricultural contracts are agreements thatudwecltransactions of agricultural

products, between parties (producer, consumereitracttailer and all possible

combinations). Many agricultural commodities, swh cattle, hogs, wine, grapes,
corn and more, represent several industries, irthvhoth contract and spot markets
co-exist. This happens, in the sense that a gyawitithe market output is procured
through contracts, as some is procured throughertional spot exchange (Xia and
Sexton, 2004).

The supply chains that based on spot markets avedicated by accurate widely
available market information. In addition, spot ks are governance structures that
mainly use the price as coordination mechanismn@&a, Loucks and Slangen,
2008:279). The pricing systems of spot marketskmnome ineffective to warn with
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suitable signals, producers and customers. AccgrtinMacDonald et al.2004, the
spot markets will be unsuccessful to respond imgha in consumer demand if price
don't reflect the attributes of products that cansus prefer. The competition is a
crucial element for the operation of the spot memkbéut the greater than before
number of agricultural markets are marked by lichitcempletion.

3.3.2. Transaction costs and contracts

Transactions incur costs. Churh and Ware (1999)nheldransaction Costs (TC) as
the costs associated with negotiating, reachingl anforcing agreements. The
Transaction Cost Economics (TCE) makes an effortlémify which governance
structure has a comparative advantage in carryuigtransactions. The element of
analysis is transaction. For a specific transagtiba transaction costs can be low or
high and this depends on (Slangen, Loucks and 8har&p08: Douma and Schreuder,
2002),
* The environment characteristics:

i) Asset specificity ii) Uncertainty iii) Fregncy of transaction
* The Human characteristics:

i) Bounded rationality ii) Opportunistic behhawr

Asset specificity is the most essential charadterwsf the environment according to
Williamson (1987), (cited by Slangen et al, 2008y @ is important because of the
situation “hold-up problem”. There are five diffatetypes of asset specificity as
Slangen et al. 2008, described:

» Site specificity refers to assets that have place-restrictions, iamdflects the
distance and accessibility in terms of money

« Dedicated Assets specificityare those assets, invested after the request of a
particular partner

» Physical Assetspecificity involves assets which cannot changerahey have
been made

 Human Asset specificity are the assets invested on personnel and specific
knowledge on specific areas and finally

* Brand name capital specificity which refers on the commitment of assets on a
well-known brand name and the decrease of freedom parsuing other
opportunities

Uncertainty refers to events that are judged at high costeairthey cannot judge or
it is too difficult to judge them (Slangen, Louckad Slangen, 2008). Finally, the
aspect offrequency is about how often the transactions take placéretjuency is
low, the TC will be extremely high whereas if theduency is high, the TC will be
low.

According to MacDonald et al. (2004), in some spatkets the contracts can reduce
transaction costs. Additionally, Frank and Hendersb992 support that vertical

integration and contracts, may also generate effay gains, by reducing transaction
costs (cited by Ménard and Klein, 2004). A factattaffects TC and can take several
forms in agricultural contract is the asset speityfi which comes up when the asset
is useful in low degree as well as less valuahlefmther use; different from this that
it is designed, as also the reorganization is exyensive. For instance, a broiler
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house has designed for growing broilers and thigmmthat has physical asset
specificity as well as site specificity if it loeat in small distance from a

slaughterhouse. This happens also for other ligksproducts, because the animals
when they must be transported for a big distaneaterextra costs, which could be
extra feed, Dead on Arrival animals and loss weight

In spot markets, asset specificity has lower degfée specific investments (asset
specificity) that could reduce production costs amxdease quality, in spot markets
could leave farmers dependent on one or few buydoseover, high investments

from farmer’s part and the existence of few buyershis product, is possible to lead
to hold-up problem from the part of buyers. On thleer hand, a contract that has
specific compensation scheme, which determinateynpanameters for both parties
can reduce, the probability for a hold-up problem.

3.4. Contracts in relation to broiler chains

The contracts governed an increasing share of wdfygnial production as Cook and
Chaddad, 2000 referred (cited by Hendrikse, 20Qi@). many countries, the

agricultural commodities are traded with contrad®egarding to livestock sector, in
US, broiler production is dominated by producti@niracts (MacDonald, 2008). In

addition, the French poultry production (over 80#)1994 operated under contracts
(Menard and Klein, 2004). In US pork industry, 002 the 72% of hogs were sold
under marketing contracts (Menard and Klein, 200%e Danish broiler production,

until one point is coordinated through contractod&oft and Olesen, 2002). A
conclusion is that different types of contractsofuction or marketing) are used in
different livestock chains and in different degree.Table 2 it presents the existing
literature according to use and role of contrant®rioiler chains in several markets
(especially for US broiler market). There is a ladkinformation regarding to type

and characteristics of contracts in Dutch broileain.

Table 3.2. Literature review for contracts on kepithains

Authors Short description of research that refers in braitatracts

Bogetoft, 2002 Ten rules of thumb in contract desigssons from Danish
agriculture. A small part of this research refersantract broiler
production

Goodhue, 2000 Broiler production contracts in US and the rolenzientives,
heterogeneity and common risk

Harwood et al,1999 Managing risk in farming. The role of productiordamarketing

contracts in US broiler chain
Leegomonchai and Vukina, 2005The broiler production in US and the discriminat@an agent
(growers) for the supply of variable quality inpfritsm processors

Johnson et al,1996 Farmer’s use of production and marketing contraicte.
production contracts in US broiler chain.

MacDonald et al,2004 The role of contracts in agricultural commoditiesl also in US
broiler production

MacDonald, 2008 The economic organization of US broiler production

Perry et al, 1997 Contracting a business option also for broiler piciithn

The welfare effects for broiler farmers are higivéh the
Tsoulouhas and Vukina, 2001  replacing of tournaments with schemes that compar®rmance
with fixed standard

The broiler contracts and the political economyegfulation on

Vukina and Leegomonchai, 2006
them.
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4. Materials and methods

4.1. Introduction

This chapter describes the materials and methods used to identify the current
contract structure of Dutch broiler chain and asgbe economic impact of current
and alternative contracts in chain performance. pe€ormance of each chain
participants it is affected by many parameters basl effect on the performance of
downstream members of broiler chain, as it is priegkin section 1.1.

4.2. Interviews

From chapter 3 derives that there is a lack ofrmédion for the structure of contracts
in Dutch broiler chain. A method to collect infortiwm is the interview. There are

two options to apply this method. One option igl&dine a representative sample of
chain members and interviewing them and the othéo interviewing experts in the

field. Since the time is was restricted, the metbbuohterviewing experts was chosen.
Experts are considered as a panel of knowledgeafolenants. Each respondent was
expected to provide a great deal of information lits area. Five experts were
interviewed. Each of them was covering a differpatt of the chain (breeding

companies, rearing organizations, PS breeder fdratsheries, broiler farms)

For these interviews, a questionnaire was designedrder to extract valuable
information from experts. The questionnaire wagdg#ig in six parts, where two of
them were focused on general characteristics afr@cts in the chain (Appendix I).
The other four parts were focused on different esagf the broiler chain. In the
questionnaire were used a combination of free-mespayuestions, multiple-choice
guestions and ranking question according to themekts (Cooper and Schindler,
2006). The information that derived from the intews was analyzed.

4.3. Monte Carlo simulation

A Monte Carlo simulation model was developed tosiliate the economic impact of
current and alternative contract structure on brodhain. The results that derived
from the analysis of the questionnaire were uselaass for the development of the
model. For this study, the effects of uncertairdy $everal significant parameters of
contracts (as derives from chapter 5) were importantake into account. The
software for a Monte Carlo simulation is @Risk,aalul-in via Excel.

For the model deterministic and stochastic varmlere used. Stochastic variable is
a variable that is defined in a collection withreance definition, an uncertainty effect
(Garlick, 2007) and is an important part of Mon@IG simulation. The variable must
be measurable and take into account the probalfitgertain values (distribution
probability) and the relations among variables r@ation). The Monte Carlo
simulation distinguishes the stochastic variabledifferent functional probability
distributions. In this study was used the Pertriigstion for the variables, fertility,
hatchability and first week mortality. Pert distriton was used for the minimum,
most likely and maximum values that derive fromexx. For the values of stochastic
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variables (fertility, hatchability and first weekomtality), was used data that derived
from interviews and literature.

In this study, there are two defaults scenario® diiterion that was used on payment
system, which was determined on contracts amongrB&ler farms and hatcheries,
differs. From table 5.8, derives that hatchabilitgs most used as criterion for the
payment. However, from a contact with three hatelseis derived that two out of
three are used fertility as criterion.

A sensitivity analysis was done for the followingrameters and for both default
scenarios:

* Value of bonus-penalty system for the contracts gn®S breeder farm and
hatchery

» Value of the limit for fertility and hatchabilityhat is determined in the contract

» Value for the price of first day old chicks thaéaold in free market

« Value for the limit for FWM that is determined inet contract among hatchery and
broiler farm

4.4. Model description

4.4.1. Default scenario

The current structure of contracts is describettiéndefault scenario and it is based on
results that derived from interviews (chapter SheTmodel focuses on PS breeder
farms, hatcheries and broiler farms and it is csipdi by 20, 1 and 102, respectively.
The number of PS breeder farms and broiler farmsle®rmined according to
capacity of hatchery. Capacity of hatchery is eated to 60 million eggs per year and
is representative for the Dutch broiler chain (P\2B07). The outputs of model are
expressed in terms of gross margin (GM) per year.

A) Default scenario fofertility (C-F).

The output variable of the stochastic model isstin@ of Gross Margins in chain
(GM).

GM_ =GM,, +GM, +GM, 1)
The Gross Margin for each chain member is derivexh fthe following equations.

PS breeder farms

The output variable of stochastic model for PS teedéarm is Gross MargirtGMpy):

GMPS = Rps _Cps (2)
where,Rs are the total revenues of the parent stock farthGyare the costs of

goods sold. The gross margin per PS breeder fatimeisverage value that derives
from 20 PS breeder farms of the model.
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Revenues

The revenues of PS farmR,§) are:

Rps = Rbe (3)

where, R, are the revenues from broilers.

Rb.e = Nf.e I:SFf’.e (4a)

where,N;. is the number of fertile eggs at"L8ay andSR.c is the selling price for the
fertile broiler eggs .Th&R.. is connected with a bonus/penalty system. A caoect
exists for the egg price, according to fertilitwéé that achievedr, and to level of
fertility that is determined in the contract.

SPR.=SR./F, (5)

where, SR, ¢ is the selling price for hatched eggs dndis the percentage of actual
fertility.

Rb.e = (Sl?s - PP)ENf.e’ If Fa < Fc.
R, =(SR+BP)[N,,,if F, >F, (6a)
Rb,e = SF; ENf.e ’ ifFa = I:c.

Additionally, PP is the penalty an&P is the bonus price per egg as wellRass the
percentage of fertility that is determined as thetlin the contract. It is assumed that
PS breeder farm receives a bonus or penalty fahallamount of eggs that sells to
hatchery.

Nf.e = Ne.d [Fa (7)
with, N, , the number of eggs (hatched eggs) that is deldver hatchery.

Ne,d :{ Nh.e/ hen |:I.]Nhens |1100%) -M hens)]} (N f.year

(8)

where, Nh.emeniS the number of hatched eggs per hép,sthe number of hens per
flock, Mpensthe percentage of hen mortality for the periodl®f22 week and 22-60
week and\syear iS the number of flocks in a PS breeder farm garyAn assumption
has been done th&lnens is the half of the actual in order to not overastie or
underestimate the number of live hens during tleeclycle.

Cost of goods sold

The cost of goods soldCgg) for parent stock farm derives from the following
equation:

Cb.e = Ne.d |:q:l:)e (9)
where, CPR, is the cost price of broiler eggs and is excluttezifixed costs, such as

labor, housing and other fixed costs. MoreoveR. includes the revenues from
consumption eggs and hens that slaughtered ahthefeound.
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Hatchery

The output variable of the model for hatcheriegrsss margirtGMy:

GM, =R, -C, (10)
where, R, are the revenues ari@], the cost of goods sold for a hatchery.
Revenues
4
R, :ZR]. , Wwhere | are the different products sold, such as:
j=1
(11)

j=1is c.c= The first day old chicks that are sala contracts
j=2 is f.c= The first day old chicks that are soldree market
j=3 is i.e= The eggs that are sold to industry

The revenues for first day old chidRs, , derive from equation 14:

R, =TN, 8P , iIFWM < contract (12)
R.c = (TN, BR) = (N, (BR) , if FWM > contract
where, TN, is the total number of first day old chicks a8&the selling price of first

day old chicksFMW is first week mortalitycontractis the percentage of first week
mortality that is determined in the contract peund. N, . is the number of first

day old chicks that is above thentractpercentage and are paid by the hatchery.

TN, =N,.MH, (13a)
where, H, is hatchability percentage. Hatchability percentatgrives from the
following equation:

Ha=# of saleable chicks / # eggs set up in incubator. (14)
(For the default model is the average hatchabilitiNL and is constant)

Nime = (TN, FWM) - (TN, [tontrac) (15)
The revenues of egs, that are sold to industry are:

R.e = (Nf.e _TNc) [SFi).e (163)
where, SP, is the selling price of industry eggs. As industiggs, we refer to the

amount of eggs that are infertile and not hatcheer she set up in incubator. It is
assumed that hatchery sell these eggs to industtynat pay a company to disposal
these eggs.
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The revenues of first day old chicks that are goldroiler farms without contracts
R, . are:

R, =(TN,-MC)[BP _ ,if TN, >MC (17)
R;.=0 , otherwise

where,MC is the maximum capacity of broiler farms a8& _ is the selling price of
chicks to free market.

MC = Nrounds |:Nb.round (18)

where, Nroungs 1S the number of rounds per year for a broilemfaand Ny roung the
number of broilers per round.

Cost of goods sold

The cost of goods sofd, , for hatchery is:

C, =TN_[CP, (19)
where,CP. is the cost price per first day old chick.

CR. =C, ,+0C (20a)
where,Cy ¢ are the costs for a hatched egg @@lare variable costs per first day old
chick.

C..=SR./H, (21)
where, C e are is the average cost price that is derived tlwe20 PS breeder farms.

Broiler farms
The output variable for the model, for broiler falsrGross MarginGMg):

GM; =R; -C, (22)
where, R; are the revenues for broilers a@g are the cost of goods sold for broilers.

The GMg is the average value of gross margin for the 10ldy farms of the
simulation model.

Revenues

Ry = [(Nb.b ~ Ny pon) [Spb]_(Nb.r [(5R) (23)
where, N,, is the total number of live broilers at broilerrfaand N, o, IS the
number of broilers that are dead on arrival (DOBR is the selling price of broilers
and N,, is the number of broilers that are rejected bygiderhouse.

Npp = (TN, (FWM) + (TN, M), with constraintTN, < MC (24)
with, M, is the percentage of mortality for broilers foe th or 6 rounds out of 6 or 7.
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M, =M -FWM (25)
where,M is the total mortality of broilers at broiler fasm
The N, 04 IS the number of broilers DOA (Dead On Arrival)adts:

Nb.DOA = Nb.b |]KDOA - KC.DOA)’ If KDOA > KC.DOA (26)
Npooa =0 , otherwise

where, K o, is the percentage of DOA that occurs during tlendportation of
broilers andK. ;.. is the percentage of DOA that id determined inticaot.

Ny, = Nyg (N, K, if K, >05% (27)
N,, =0 , otherwise

where, N, , is the total number of live broilers that are defed to slaughterhouse
and K, is the percentage of rejected broilers.

Npg = Npp = Nppon (28)
The selling price of broilerSR, derives from the following equation:

SR =Sk, W, (29)

where,SRyq is the selling price of broiler per kg and deriyesm the value of one
broiler divided to live weight of broiler (table thi inputs).W, is the average live
weight per broiler.

The SRyg derives from the following equation:

SR, =Ry +BR,, if W, >W,

SR, =Ry — PR, if W, <W, (30)
SPb/g = Ry , ITW o<W, <W, .

where, R, are the revenues of broiler per kBR, is the bonus valuePR, is the
penalty valueW, . is the higher value for the range of live weighj,is the average
live weight per broiler and/ . is the lower value of the range.

Cost of goods sold

The cost of goods sold for the broiler farms is:

C, =N, ,*CPR, (31)
where, N, , is the total number of live broilers at broilerrfaand CR),is the cost price
per broiler.

CR =SR +0C, (32)
where, SRis the selling price of first day old chicks am(C, is the other variable
costs per broiler.
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B) Default scenario fonatchability (C-H).

In this scenario the criterion that is used in pagtrsystem of contract, between PS
breeder farm and hatchery, is hatchability. Théed#hces with C-F are described in
the following equations.

Rb.e = Ne.d [SFf)me (4b)

Rb.e =(SF)e - I:)P)[Nh.e' If Ha < Hc.
Rb,e = (SF; + BP) |:Nh.e' If Ha > Hc. (6b)
Rb,eZSF;ENh.e 7|f HazHc.

where,H, andH. are the percentages of actual and limit (thatetermined in the
contract) hatchability, respectively.

TN, =N_,[H, (13b)

Ri.e = (Ne.d - Nh.e) [SP (16b)

I.e

4.4.2. Alternative contracts

4.4.2.1. Distribution of losses for infertile/nctbhed eggs and FWM

In this contracts structure, PS breeder farms,heaycand broiler farms share the
losses that occurred by the biological factorsti{fgr—hatchability and FWM). Each
chain member bears the losses in a percentagesttatermined in the contract. The
payment methods of bonus-penalty and for FWM (eqnatb, 14) are not used. The
variables that are used remain the same. As irullefeenarios, also in alternatives
there are two criteria that are used in paymenteaydbetween PS breeder farm and
hatchery: fertility (A-F) and hatchability (A-H).

The differences of alternative scenarios with diéfecenarios are presented per chain
member in the following equations,

PS breeder farms

a) The payment is based on number of fertile eggs)(A-F

Rb.e:(Nf.e+Nf.e.l)|:SF; (4C)

where,Nt ¢ is the number of fertile eggs that are paid tdoR&der farms by
hatcheries after the sharing of loss of infertig®

Nier =(Neg =Nio) * K, (33)

where Ks, is the percentage of loss that is for the hatchedyis determined in the
contract. The 1Kg, is the percentage of loss for PS breeder farm.

30



b) The payment is based on number of hatched éggl.(

Rb.e = (Nh.e + Nh.e.I ) [SF; (4d)

where,N; ¢ is the number of hatched eggs that are paid torB&ler farms by
hatcheries after the sharing of loss of not hatarg.

Nper =(Neg = Npo) * Ky, (34)
Where Kq is the percentage of loss that is hatchery adetisrmined in the contract.
The 1-Ks, is the percentage of loss for PS breeder farm.

Hatchery

Hatchery pays to PS breeder farms, the number rafefeor hatched eggs plus an
amount for eggs that are infertile or not hatclvetuich is determined in the contract.

Hatchery’s revenues derive from the following edurat

R.c =(TN. BR) = (N, [BR) (35)

where,N;w.m. is the number of chicks that are paid as compemséb broiler farms
for FWM.

Nf.w.m = [TNc - (TNC (FWM )] |:Ks.l.c (36)

where,Kg ¢ ,iS the percentage of loss that is for hatcheny iandetermined in the
contract. The 1K is the percentage of loss for broiler farms.

C, =TN.[CP,, (19b)
where, CP.. is the cost price per first day old chick and st dorrected for the
additional cost that is derived by the amount &ritile and not hatched eggs.

CR.=C,+C,.+0C (20b)
C..=N,,. /TN, for A-F (37)
C.c =N, /TN,, for A-H (38)

Broiler farms

Broiler farms share the losses for FWM with hatdserin a percentage that is
determined in contracts.

Rs ={[(Npy = Nypon) BR]+ (N, ., (BR)} = (N,,, [BR) (39)

f.w.m

4.4.2.2 Distribution of Chain’s Gross Margin

This alternative scenario differs in the followipgints from default scenarios. There
are not applied the bonus—penalty per egg (feailehatched) as well as the
compensation mechanism for first day old chickse BM of the chain derives from
the total number of broilers that are sold to stdedhouses multiplied with gross
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margin per broiler (at the end of production cyialéroiler farm). Each chain member
receives a percentage of chain’s GM. The propomiodistribution is determined on
contracts.

The main assumptions are ti&#, ~CP. andSP.=CP..

The gross margin of PS breeder farms is:

GMps = (K IGM,)/N (40)
where Ksis the percentage of the chain’s GM that receibbgdPS breeder farms,
GM¢cis the gross margin of the chain &g is the number of PS breeder farms that
are included in the model.

The gross margin of Hatchery is:

GM, =K, [GM, 141
where Ky is the percentage of the chain’s GM that recebsethe hatchery.

The gross margin of broiler farm is:
GM; =(Kgz [GM,)/ Ng (42)

where, Kz is the percentage of the chain’s GM that recebaebroiler farm andNg is
the number of broiler farms in the model.

GM. =(GM,, [N,,) + R, +R (43)
where,GM, is the gross margin per broiler.

GM,, =Sk -[(SK./H,) +OC+0C,] (44)
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4. 5. Model variables

Variables are selected for each stage of the brpieduction chain. The technical
and economic variables (deterministic) which aredu®r the current and alternative

structure of contracts are mentioned in table 4.1.

Table 4.1. Technical and economic variables (detestic) which are used in broiler

chain simulation model.

Stage Variable Variable description Value  Unit Souce
PS breeder .
farm Nhens Number of hens per round 16897 hens Assumption
Average number of eggs per
Ne.hen hen per round 168 eggs KWIN 2008
Average number of hatched
Ne.hen eggs/hen 153 eggs KWIN 2008
Nt year Number of rounds per year 1.13  round Assumption
Miane Hens mortality (18-22 1 % KWIN 2008
week)
Mhens Hens mortality (22-61) 10 % KWIN 2008
SR,e Revenues per broiler egg 0.1958 € NOP 2007
CPye Cost price per broileregg 0.1914 € Van Horne, 2007
BB Bonus 0.001 € Interviews
BP Penalty 0.001 € Interviews
Hatchery SR, Value o of egg for industry 0.005 € Assumption
oc Variable costs per firstday ) 4, € Van Horne, 2007
old chick
SP, Revenues per first gr?i)(l:l?ld 0.30 € Assumption
Value of chick for free .
SR, market 0.28 € Assumption
H, Limit of hatchability in 80 % Interviews
contract
Fe Limit of fertility in contract 87 % Interviews
Broiler farm Contract Limit of FWM in contracts 1.5 % Interviews
M Mortality (6 weeks) 3.5 % KWIN 2008
W, Live weight of broiler ~ 2.150 kg KWIN 2008
N Number of broilers/round 80000 broiler Personal
blround communication, 2008
Nround Number of rounds 6 round PVE 2008
SR, g Value per kg of broiler 0.83 € NOP 2007
oG, Variable costs per broiler 1.222 € Van Horne, 2007

The N, iS calculated via 52 (weeks within a year) dividgd38 weeks the duration
of a production round in PS breeder farm plus 8ksder cleaning and maintenance

of farm.
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As input in the model for hatchability is used 808&cording to Yassin et al., 2008,
the average hatchability in Netherlands is 74%nfntterviews and Economie van de
Pluimveehoudrij, is derived that average hatchigbidi 80% and this value is chosen
in order to be consistent with the other variables.

Table.4.2. Stochastic variables for the broilenclsamulation model.

Variable Varlqbl_e Unit Source Prob.Distr Parameterization
description

Overall min. m.l. max.

Fa Fertility % Interviews Pert 87 81 87 93

H,  Hatchabilty 9 nterviews, Economie = o 80 73 80 86
van de Pluimveehoudri

FWM FWM % Yassin et al.,2008 Pert 1.5 1 1.5 3

4.6. Assumptions research

In this study assumptions are made for the brsil@aulation model.

» The number of eggs that produced is the same HorP& broiler farms.
Additionally, the capacity of first day old chicks identical for all broiler farms.
Selection of eggs exists only in PS breeder famassreot in hatchery.

= The number of PS breeder farms and broiler farnegnmstant and both of them sell
and buy their products only via contracts.

» The selling and cost prices per egg, firsts dayatitk and broiler, are average
prices and are identical for PS breeder farms hieayc and broiler farms,
respectively.

» The slaughterhouses receive all the quantity ofdnofrom broiler farms.

» The variables of Dead On Arrival first day old dtsc broilers that rejected in

slaughterhouses, are zero. The simulation modeth®aability to take into account
these parameters, but there is a need for more data for them.
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5. Current structure of contracts

This section presents the results that derived ftbeninterviews with experts of
Dutch broiler chain. A questionnaire was used esthinterviews (Appendix 1).The
results of these interviews covered the lack abrimiation for the current structure of
contracts in broiler chain. The interviewers an®glest questionnaire.

5.1. Contracts types among chain partner

In Dutch broiler chains many contracts exist, whath used for supplying and selling
animals and products, such as hens, broilers, egds meat (table 1.1). Chain

members use contracts to organize their produgirocess and to be benefited by
contracts attributes (Chapter 2.3). The PS breéatens have contracts with feed

companies and hatcheries. Broiler farms have costravith feed companies,

hatcheries and slaughterhouses. Additionally, $lergouses have contracts with
feed companies and broiler farms. Slaughterhowsebatcheries do not have a direct
link with feed companies, in the production cyd. explanation for the existence of

contracts among slaughterhouses and feed compaoigd be the fact that feed

companies are associates or owners of the slabghtses. Finally, hatcheries have
contracts with PS breeder farms and broiler farinsas mentioned by one expert
that hatcheries have contracts with feed companidsugh there is no a direct link

in the production cycle. Probably this is based misunderstanding of contract

meaning and refers to exchange of information é&#&b11).

Table 5.1. Number of experts that indicate existenf contracts among chain
partners of Dutch broiler chain
Number of experts indicating existence of congadth

Firm/Farm PS Breeder farms Hatcheries  Broiler farms Slaughterhouses
Feed companies a4 1 5 2

PS Breeder farms b 4 - -
Hatcheries 4 - 5 -

Broiler farms - 4 - 3
Slaughterhouses: - - 5 -

#Based on interviews with 5 experts of the Dutchlbraihain.
b Missing values.

Agricultural contracts can be distinguished in ttypes, marketing and production

contracts with different attributes (chapter 2)eTarketing contracts dominate the
contractual arrangements, among chain partnersamitverage percentage of 94.0%
(table 5.2).

Table 5.2. Average distribution of contract types ghain partner in Dutch broiler
chain

Distribution of contract types

Firm/Farm Production contracts Marketing contracts No contract
PS Breeder farms 12.6% 87.0% 1.0%
Hatcheries 4.0% 96.0% b.
Broiler farms 4.0% 94.0% 2.0%
Slaughterhouses - 99.0% 1.0%

& Average percentages, exclude missing values.
b Missing values.
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Production contracts are used in a small percenfé®8so), except for PS breeder
farms of which 12.0% use production contracts. Ayvemall percentage of chain
participants is without contract and sells theodurcts at the spot market.

A contract characteristic is the duration, whiclmas the same for all contracts among
chain participants. More specific, the duration aointracts among hatcheries and
broiler farms is mainly one production cycle (taBbl&). One production cycle for

hens of PS breeder farms is equal with almost @a.yThe duration of contracts
between hatcheries and broiler farms, is mostlytipial cycles. The term multiple

cycles is almost equal with one year and includesrsseven rounds of contracts.

Contract duration among broiler farms and slaugiaieses is mainly (90%) multiple
cycles. The contracts are renewed repetitivelyi] thdre appears a cause, which leads
parties to decide contract termination.

Table 5.3. Contract duration in the Dutch broilkai
Percentage of contracts between

Duration of the contract PS Breeder farms - Hatcheries -Broiler Broiler farms-
Hatcheries farms Slaughterhouses

One year a - -

One production cycle 95.0% 8.0% 10.0%

Multiple cycle$ 5.0% 90.0% 90.0%

More years - 2.0% -

& Missing values.

b One production cycle is also the same as to flodlock.

¢ Average percentages, excluding missing values

“The multiple rounds (6-7) are equal with one yaamtion, in many cases (Appendix).

5.2. Chain patrticipants’ behaviour in relation to @ntracts

A part of the questionnaire is focused on the fellg characteristics of chain
participants: level of freedom to change contraatger, level of stability to renew
contracts with their current partners and causestfanging partner.

Most chain members are free to change partner, thigetermination of their current
contract. Only a small percentage of PS breedendaand broiler farms have some
obstacles, which reduce their freedom to choice.tkese cases, experts mentioned
the intercommunication of hatcheries and the exgbaof information among
hatcheries for PS breeder farms and broiler famagyossible reason. Consequently,
PS breeder farms and broiler farms hesitate togah@artner. The major reasons for
changing partner are the differences in pricesand/quality (table 5.6).

Table 5.4. Average percentage farms that are fatlypewhat or not free to change
partner.

% of total farms
PS Breeder farms  Hatcheries  Broiler farms Slaughterhouses

Fully Free 76.096 97.50% 82.0% 100%
Somewhat Free 20.0% 2.50% 17.0% b
Not free 4.0% - 1.0% -

& Average percentages, exclude missing values.
b Missing value.
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Generally, chain members are characterized by ighility on renewing contracts,
with their previous partners. However, the level sthbility differs among chain
members. For instance, PS breeder farms are metske sin renewing contracts with
their current partners (rearing organizations aatdheries) and less stable (16%) with
feed companies (table 5.5). Hatcheries present ridesel of stability in their
contractual arrangements with broiler farms. Brsiléarms are also less stable on
renewing contracts, 20% and 17% with feed compamelshatcheries, respectively.

Table 5.5. Stability of chain members, to enteo inbntracts with previous or new
partners.

Contracts with new partners

Renew contracts Feed Rearing PS Breeder . Broiler
_ . 0 Hatcheries

with companies organizations farms farms

PS Breeder farms 16.0%6 3.0% - 7.5% -

Hatcheries b - 7.0% - 20.0%

Broiler farms 20.0% - - 17.0% -

2 Average percentages, exclude missing values.
®Missing values.

The main causes for the lower level of stabiligb(e 5.5) among chain participants
can be summarized to differences in price and guéiable 5.6). For instance, in

contracts among PS breeder farms and hatcheregatises are differences in price
and quality, respectively. These causes affectliagn members in a different degree.
PS breeder farms are more interested to increaseréme, as a way to increase their
income. On the other hand, higher quality eggsicarease the profit of hatcheries.

Quiality level of eggs affects directly the techhiparformance of hatcheries and the
last through the contract payment, the income obR®der farms. However, only for

32.5% of PS breeder farms, quality is a reasonhemge hatchery. For contracts
between PS breeder farms and feed companies asrewsons are presented the
differences in prices and quality.

Table 5.6.Reasons for chain members to change grarfiwverage percentages
according to expertgn=5).

Contract partners
PS breeder
farms

Feed companies Hatcheries Broiler farms

Change partner because of differences in:
PS Breeder farms

Price 54.0% - 97.5% -
Quality 32.5% - 2.5% -
Other 13.5% - -
Hatcheries

Price - 7.0% - 65.0%
Quality - 90.0% - 9.0%
Other - 3.0% - 26.0%
Broiler farms

Price 93.0% - 87.0% 97.0%
Quality 7.0% - 13.0% 3.0%
Slaughterhouses

Price - - - 100%

& Average percentages, exclude missing values.
®Problems in business relationship.
¢ Change in integration.
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A difference in price is the main reason to chapgetner, for almost all chain
partners except PS breeder farms. For PS breedms,fahe main reason is the
quality. For slaughterhouses, a different broilecgis the exclusive cause to end the
contract with broiler farms (table 5.6).

5.3 The role of type of strain

The raw materials that are used in broiler chaiomfthe first stage of production
chain, belong to a specific genotype (or straif)efé exist many types of strains,
which have different characteristics and perforneancThe differences in
characteristics (embryo mortality, hatchability, rsi Week Mortality, Feed
Conversion Rare, etc) have consequently dissimméaults that are related to the
income of chain participants. For instance, typetodin affects the FWM that is an
important performance measurement especially farildsr farms and less for
hatcheries, through the payment system (table S@)in a high grade the selection of
type strain is based on the characteristics thatiomeed above.

The type of strain is mainly determined by broflaims, followed by slaughterhouses
and feed companies. The differences in the ava@geng values among these three
chain members are small. An interpretation of th&sell differences could be that

these three chain participants are connected toasis and all of them, contribute to
the determination of type strain. Considering tkestence of contracts among feed
companies and slaughterhouses (table 5.1) andatitelfat are powerful players of

the chain, leads probably to the conclusion thair tbontribution to determination of

type strain is higher.

Consumer demand as well as retailer demand higsdffect on the determination of

the type strain. Additionally, the PS breeder fadhosnot have any influence on the
type strain.

Table 5.7. Determination of type of strain thaedign Dutch broiler chain.
Ranking according to experts (n=5).
Ranking of the expert from (1=highest, 6=lowest)

Breeding Rearing PS Breeder Broiler Average
Hatchery

company farms farm farm rank
Broiler farmers 2 1° 2 - - 1.5
Slaughterhouses 2 3 1 2 1 1.8
Feed companies 1 4 3 1 2 2.2
Hatchery - 2 - - 4 3.0
Consumer 6 i ) 6 3 50

demand/retailer
PS Breeder farms - - - - - -

& Missing value.
b Average values of ranking, exclude missing values.

5.4. Payment methods of contracts

5.4.1. Payment formulas and their characteristics

A main part of contracts is the payment method cvidiffers among chain partners
(table 5.8). In majority, the payment method intcacts between PS breeder farms-
hatcheries is based on hatchability (62.5%) and smaller percentage on fertility
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(32.5%). The payment formula is contract price @usorrection with bonus/penalty
that depends on level of hatchability or fertilipchieved, compared with the
percentage of hatchability or fertility that is éiehined in the contract.

The percentage of hatchability or fertility thatdstermined in the contract is not the

same for all PS breeder farms that have contraithstihie same hatchery. The causes

for this vary and depend on:

= the market situation (supply and demand, surpluality, seasonality, etc)

» the average hatchability of the hatchery and peagen of production that is
appropriated for exports

» the type of strain since it affects the % hatclitgthor fertility that is determined in
contracts, because each type of strain can acHifieeent optimal results

» the negotiation skills of PS breeder farmers.

Hatcheries check past performance of PS breedsrsfarhis action, according to

what experts indicated, can influence the priceggs that is determined in contracts.
The check of past performance of PS breeder fagpsritls on market situation. For
instance, if demand for eggs is high, hatcheriesatacheck past performance and if
exists a surplus in market, then they check it.cheties check past performance of
PS breeder farms, because with good quality et)gy, ¢an achieve better technical
results and this is interpreting in higher profiterefore, they are more flexible to

offer higher bonus to PS breeder farms, since bgtiality eggs give to hatcheries
higher profit, although the higher bonus that heovpay to PS breeder farms.

The payment method that is used in hatcheriesdsrtakms contracts is a fixed price
per old day chick minus the compensation for FMWade 8 presents. Broiler farms
receive a compensation for FMW, when it is abowe \hlue that is determined in
contract. This value of FMW varies from 1% to 1.%d it is not the same for all
broiler farms. Hatcheries compensate the broilem$afor the percentage of FWM
that is above the point that is determined in th&macts.

For the contracts among broiler farms and slaugbteses, the payment method is
based on live weight of broilers and has a comectivith bonus or penalty for the
price that broiler farms receive. The live weidghattis determined in the contract has
a range and the bonus or penalty is used when #ightvtakes values out of the
range. Furthermore, there are penalties for sofmer @haracteristics, such as broken
legs, not empty oesophagus and scabby lips.

These characteristics are determined by slaughisgsoand they are acceptable until
the point of 0.5% of delivered production. Until5% of delivered production,
slaughterhouses bear the losses and above this paiter farms are responsible and
bear the losses of the deviations. The paymentuiarm contracts among broiler
farms and slaughterhouses remains the same fow taal lightweight broilers, but
the price for these two broiler categories, differs
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Table 5.8. Payment methods, frequency of paymemt ather characteristics
regarding to price that are used in contracts anchiagn partnefs

Contracts between chain members

PS breeder farms- Hatcheries-Broiler  Broiler farms-
Variable Hatcheries farms Slaughterhouses
Percentage of contracts using
payment methods based on
Hatchability’ 62.5% (mMin=78%,ml =809%) - -
Fertility® 32.5%(min=86%,ml =87%) - -
Fixed price 2.5% 100% -
Live weight - - 100981
Is figure stated in contracting
No No -
the same for all contracts?
F;e?l:f:éy of payment (% of 2-4 weeks after delivery After the end of V\;;Z'P dllel\;\\l/ee(?yljs
pay ) (100%) round (72.0%) (100%)
) 2 -4 weeks after )
delivery (15.0%)
) At the T day )
(13.0%)
The price of the product
delivered
frequency of setting the price Weekly (100%) Weekly (33.0%) -
Period of multiple
cycles (77.0%)
Is the price negotiable? Yes Yes Yes
depending on following criteria ;. et situation (100%) Marée?tzlg/l:)atlon Marlzit_) S%atuon
Negotiation ability
(33.0%)

aAverage percentages, exclude missing values.

® The number of saleable chicks divided by the nurnalbeggs set up in incubator.

°The number of fertile eggs (candling at"iday) divided by the number of eggs set up in iatob

4Min is the minimum value and ml is the most likeblue for of hatchability that is determined in tentract.
€ Min is the minimum value and ml is the most likeblue for fertility that is determined in the ¢a@ct.

" Fixed price — compensation for first week mortality

9There is not a price mechanism that determinereiffieprice for first and second quality broilers.

"The price is different for heavy and light weighotiters.

The payment methods that are used in the Dutchebrchain are similar to those of
the USA (section 2.2.3). A difference is that int€rubroiler chains the compensation
depends on individual results of each chain menaberin the USA on the average
results of the region.

5.4.2. Other characteristics of payment methods

The frequency of payment differs among chain pastnélatcheries pay the PS
breeder farms in 2-4 weeks after delivery of edif¥%o). However, only 15.0% of
broiler farms pay hatcheries within 2-4 weeks adelivery. Majority of broiler farms
(72.0%) fulfil their obligations after the end o&ah production round and only a
small percentage pays at the day of delivery. $imrgouses execute the payment of
broiler farms within 4 weeks after delivery of Heus.

The price of eggs always is settled weekly, whepgase of first day old chicks is

settled weekly, only in 33.0% of cases. The comipiattice of setting the price of
first day old chicks is a period of multiple roun(#%.0%) and is remained constant
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for several periods. Additionally, the price of egfrst day old chicks and broilers is
always negotiable and the determination of priceedds on the current market
situation.

5.5. Parameters that determine quality characterists of raw materials

Quality of eggs, first day old chicks and broil&ganfluenced by different factors as
derives from Yasssin et al., (2008). All factoraypla significant role in quality of
animals or products and affect more stages of tt@nc Some of these factors,
although that can affect the income of chain mesilse not included in contracts.

5.5.1. Quality of raw materials

The outcomes of each chain member are used assifrpat the others. An essential
role in this chain plays the quality control of guzts. The egg weight is the most
important criterion that is used as an indicatordaality of eggs in contracts. Besides
egg weight, also egg texture, sanitation, size,f%ound eggs, % of second quality
eggs, stamp and position not upside-down are aiporitant, as mentioned by experts
(table 5.9). With these criteria, PS breeder faam$ hatcheries make the selection of
eggs. Egg weight remains the main criterion forigdor first and last delivery (23,
24- 55, 60 week respectively). The eggs are washidif a wash agreement is part
of contract.

Regarding to the quality of eggs, hatcheries alnmester reject lower quality eggs
from a PS Breeder farm (table 5.9). It is a verng isituation and only occurs in 1-2%
of cases in total PS breeder farms. The eggs thata appropriate for incubation are
sold to the food industry.

Table 5.9. Criteria used in contracts in orderdgtednine quality of raw materials.
Ranking according to experts (n=5).
Ranking according to expert from (1=highest, Gwdest)

Variables Breeding compani®earing farm$S Breeder farmdatcheryBroiler farm
Egg

Egg weight > 50gr 1 1 1 1 b
Egg texture/sanitation 2 2 a1 3

%of ground eggs 3 6 a1 2

% of second quality egt 3 3 iy -

First day old chick

First week mortality 1 1 1
Size, weight uniformity 2 2 -
Broiler®

Live weight 1 - 1 1

2Are equally important.
®Missing value.
¢Quality criteria are HACCP and IKB.

First week mortality is a significant measure forality and is related with price of
first day old chicks, that broiler farm has to gaythe hatchery (Yassin et al., 2008).
Besides FMW, also the size and weight uniformity significant indicators for good
quality first day old chicks (table 5.9). The liveeight, likewise the parameters or
criteria that are determined in HACCP and IKB systeare used as quality criteria in
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contracts among broiler farms and slaughterhoudes last two systems settle on all
hygiene controls.

5.5.2. Frequency of egg collection

The frequency of egg collection and the duratiostofage in hatchery, until the eggs
are set in the incubator, are not determined irtraots. Hatcheries collect the eggs
from PS breeder farms and are responsible forrémesportation. Mainly the eggs are
collected twice a week (82.5%) and in smaller patiage (12.5%), three or more
times a week (table 10). PS breeder farms storeeggs in rooms with climate
control. The existence of climate control in therage rooms is related (75%) with
frequency of egg collection, however the climatatoa does not affect egg price. As
derived from study of Yassin et al., (2008), habshigy decreased significantly when
the duration of egg storage in hatcheries increageitionally, conditions and
length of storage in PS breeder farms as well agansportation and storage to
hatchery have a great influence in hatchability ander some conditions reduce
hatchability (Yassin et al., 2008). Although thésetors have an effect on incomes of
PS breeder farms and hatcheries and they areciotied in the contracts.

Table 5.10. Hatcheries’ frequency of egg collecaon the role of climate control.
% of total farms/firms
Hatcheries from

Variable PS Breeder farms PS Breeder farms

Frequency of egg collection

Once a week 5.0% b
Twice a week 82.5% -
Three times and more /week 12.5% -
Climate control during storage - 100%
Related to frequency of egg collection

Yes - 75.0%
No - 25.0%
Does it affect the price?

Yes - -
No - 100%

a ..
Average percentages, exclude missing values.
®Missing value.

5.5.3. Transportation of raw materials

Hatcheries are responsible for the transportatibfirst day old chicks to broiler

farms. The losses of first day old chicks due tad®n Arrival (DOA), are measured
through to FWM. The percentage of dead chicks pmrsport varies in extremely
small range of 0.001-1%; hence, DOA percentage doesiave impact on the price
first day old chicks.

Slaughterhouses are responsible for transportatiorbroilers to their facilities.
Regarding to DOA broilers, the compensation syseamong broiler farms and
slaughterhouses differs than between hatcheriesbasiter farms. Slaughterhouses
are responsible until the point of <0.2% DOA brslger transport and bear the
losses. When the DOA of broilers is above 0.2% atéltnumber delivered, then
broiler farms bear the losses.
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5.5.4. Uniformity of raw materials

Uniformity is an important indicator for the animahnd products of broiler chain.
Each product should be characterized by uniformitipjich consists by different
elements. For instance, the broiler eggs shoul@ leeight more than 50gr and the
same size. Chain members are more interested ire selements that consists
uniformity and these elements are used as qualigria for the contracts (table 5.9).
For hatcheries, uniformity for eggs is weight méian 50gr and for first day old
chicks, the FWM. Uniformity for broiler farms is AM and weight of broilers, as the
last remain the main element of uniformity for gJaterhouses. The characteristics of
quality scoring systems, such as HACCP and IKBused to determine uniformity
for slaughterhouses.

5.6. Sharing of information among chain participans

Part of the questionnaire is focused on the exahasfginformation among chain

members. The results of each chain member depemds grade to management
actions that occurred by the upstream members ef dimain. Chain members
exchange information with their partners with puepdo avoid management actions,
which reduce their technical results. In some ca#es exchange of information

occurs because existing of contracts.

Table 5.11 presents the quantity and quality afnmfation that chain members share.
PS breeder farms share technical information, sughber of total eggs, fertility,
hatchability and mortality with feed companies. Mitatcheries, they share technical
information, technical performance and quality essuAs was mentioned by experts,
informally they share information for differences feed and PS hens’ prices.
Therefore, derives that PS breeder farms shareriatywaf information with their
partners. However, the existence of a contracvighe cause for this.

Hatcheries share information with all chain mempaithough they have contracts
only with PS breeder farms and broiler farms (téble). Hatcheries share important
information with feed companies, (technical resulferformance, prices and
hatchability) as well as with slaughterhouses,altgh hatcheries are linked directly
with other chain members in broiler chain. As fdé Breeder farms such as for
hatcheries, contracts remain not to be a reasoextdrange of information.

Broiler farms share information for diseases, fewdrtality and everything else that
they judge as important with feed companies. Widughterhouses, they share all
information that is described in the VKI documerBroiler farms exchange
information with hatcheries, only for FWM, sinceaths the criterion for the payment
(5.4.1).

Slaughterhouses share information on quality cheratics with broiler farms, but
share more information with feed companies, degpiefact that broiler farms are
their suppliers. In contrast to PS breeder farnt fztcheries, for broiler farms and
hatcheries the existence of a contract is the refmsdhe exchange of information.
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Table 5.11. The information sharing among chainneas and the effect of contracts
on this, in Dutch broiler chain.

Chain partners

_Sharlng_ Feed companies PS breeder Hatcheries  Broiler farms Slaughterhouses
information farms
PS breeder farMise Technical « Technical
information® information,
performance
* Quality issues
« Differences in
feed and hens
price$
Hatcheried  Technical  Hatchability » Supply of * Supply farm
results * Quality issues farms with < Feed on parents
* Performance first day old stock farm
e Prices chicks
« Hatchability * Supply of
farms with
first day old
chicks and
feed of parent
stock farms
Broiler farm§ « All kind of  Only for I  Everything that is
informatior? week included in VKI
mortality document
Slaughterhousés « Quality « Quality
characteristics characteristic
* Tecnical s only
characteristics

& The existence of contract is not the reasonhisrsharing of information.

P Technical information such as: number of totaledg fertility, % hatchability ,% mortality
¢ These information are sharing informally

4 The existence of a contract is the reason forghiging of information.

€ About diseases, feed, mortality etc

5.7. Informal agreements

Except the agreements that are made in contrdotse tare informal agreements
among chain partners during the period of theitabaration. For instance, hatcheries
inform PS breeder farms, for the type of strairt thay prefer and from which feed
companies could be supplied. Furthermore, in cotgraf broiler farms and
slaughterhouses, is determined a range for broAterght. For example, the weight of
broilers should be between in the range of 2.1Kg2but in case that the actual
weight differs a lot from this that is determineddontract, then the price per kg is
adjusted according to market rules.

Experts indicated the following reasons as respdmdior the reduction of chain

performance:

= Chain members transfer the problem to the nextncina@mber and are more
interested in their own profit maximization.

= A hatchery never being supplied with the optimaloant of eggs, in relation to
market demand, therefore is a loss or surplus.

= Production is organized by few key players andragarding to market demand.

= Chain members have big freedom in all principleser€ is a lack of rules in the
chain.
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5.8. Ideal contract

According to what is mentioned above by experteenaf the current contracts can be

characterized as ideal for the broiler chain. Araldcontract could be based on

following statements, as mentioned by experts, witlrpose to improve chain

performance.

* An ideal contract should be very tight and duehis, tit will increase broiler chain
performance.

» Good relationships as collaboration must exist anadmain members in parallel
with simple contracts.

|t should be able to adjust the amount of eggsfasidday old chicks, to needs per
week.

« A suggestion is the use production contracts. Tleeséracts can use the payment
method of certain amount of Euros pet amd a bonus-penalty method for several
factors, such as fertility or hatchability or FWM.

5.9. Summary results from interviews

From the above, we can conclude that marketingractst (94%) dominate the Dutch
broiler chain. The duration of contracts is maiohe year. Chain members are free to
change partners as they are stable to contracts thétir already partners. For the
cases that chain participants change partnersnétire causes are differences in prices
and quality. The type of strain looks that is deieed by an upstream and a
downstream member of the chain, feed companiesskudjhterhouses respectively
(section 5.3). Relatively to criteria, which ardetenined in contracts to check quality
of raw materials, can be summarized to egg wegh0dr), first week mortality and
weight of broilers, for the eggs, first day old @ts and broilers respectively. For the
contracts among chain members, the most importanables are hatchability, first
week mortality and live weight. The payment methads almost the same for all
chain participants, but the parameters that atfeetprice are not identical for all of
them. For the sharing of information, it is remdoleathat chain participants share a
variety of information with chain members, whichcocs with or without existence of
a contract.
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6. Results of the model

6.1. Current contract structure

This chapter presents the results of the analysim fthe stochastic model for the
current and alternative contract structures in Butcoiler chain. In this study, the
gross margin (GM) per year is shown for the rang@s8 -5 percentile and for the
mean. The range between tH2 &nd 95 percentile and the mean are interpreted as
the range of the different values for the GM anel thost likely value, respectively.
GM of the chain and of chain participants indiviltyias estimated for the default and
two alternatives scenarios.

6.2. Default scenarios- Sensitivity analysis

Sensitivity analysis was conducted in order to foud the effects on the GM of the
chain GM and chain members, as well as of the parameters that are determined
and were affected on by contracts. The parametergaocents per egg of bonus-
penalty system, the value of limit in contract (fertility, hatchability and FWM) and
price of first day old chicks that are sold in frearket. The default scenarios that are
based on criterion of fertility and hatchabilityeamentioned as D-F and D-H,
respectively. The values that are used in currentracts are 0.1 eurocent per egg, for
bonus-penalty system and 1.5% for limit of firstakenortality (FWM).
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Comparing the expected GM for D-F and D-H that@mesented in table 6.1, derives
that GM of PS breeder farm and hatchery is higheDFF, but the difference is only
0.2%. In addition, chain’'s GM is 0.7% higher forHD-However, the difference is
relatively small, since they have almost the saange for GM among thé"sand 9%'
percentile. For both scenarios, the expected GBllwbiler farm remains constant.

Table 6.1. GM of chain and chain members, for diff¢ values of bonus-penalty
system, for both default scenarios.

Gross margin
PS farm 95" -5" 2 RC® Hatchery 95" -5" RC Broiler 95" -5" RC Chain 95" -5" RC

ct per eqgg Farm

€ €(x1000)€(x1000) % €(x1000)€(x1000) % €(x1000)€(x1000) % €(x1000)€(x1000) %
Fertility ©
0 156 0 0.0 1,329 613 0.2 121 1.4 0.0 16,770 634 0.0
0.1(D-FY 156 2 0.0 1,327 626 0.0 121 1.4 0.0 16,769 642 0.0
0.2 157 4 0.0 1,328 634 0.0 121 1.4 0.0 16,771 634 0.0
0.3 157 6 0.0 1,330 632 0.2 121 1.4 0.0 16,773 640 0.0
0.4 157 9 0.1 1,328 649 0.1 121 1.4 0.0 16,773 642 0.0
0.5 157 11 0.2 1,325 672 -0.2 121 1.4 0.0 16,772 655 0.0
Hatchability
0 156 0 0.1 1,318 614 -0.4 122 0.14 0.0 16,884 614 0.0
0.1 (D-H 156 2 0.0 1,323 568 0.0 122 0.14 0.0 16,887 603 0.0
0.2 156 4 -0.1 1,329 536 0.4 122 0.14 0.0 16,890 608 0.0
0.3 156 7 -0.1 1,333 510 0.8 122 0.14 0.0 16,893 619 0.0
0.4 156 9 -0.2 1,337 477 1.0 122 0.14 0.0 16,893 618 0.0

0.5 156 11  -0.3 1,339 438 1.2 122 0.14 0.0 16,893 610 0.0
2 The range of expected GM between tHeafid 95' percentile.

®The relative change of GM in comparison to cursnicture of contract.

“The criterion that is used on payment system.

4 The bonus-penalty per egg is 0.1 eurocent antintfiteof FWM is 1.5% in default scenario.

When the amount of eurocents per egg increasedexpected GM of PS breeder
farm increases for D-F, whereas decreases for BM .of hatchery is more sensitive
to changes in values of bonus-penalty system, fét. Additionally, the range of
expected GM between th& @nd 98 percentile, is lower in comparison to D-F. An
interpretation for this is that for a higher bomenalty the GM of hatchery for D-H is
more stable.

The expected gross margins of PS breeder farmiebfarm and of the chain are not
sensitive in changes on values of bonus-penaltgsys

Limit for fertility and hatchability in contract

The expected GM of PS breeder farm and hatcherypr@sented to be sensitive in
changes on values of limit for fertility or hatclidlp. More specific, for D-F, an
increase on limit of hatchability has as a redwdtiteduction of PS breeder farm’s GM
by 0.5% and the increase of hatchery’s GM by 1.5%e range of hatchery’'s GM is
smaller in D-H, and this interpreted to more staldiie for GM (table 6.2). In both
scenarios, the GM of the chain and broiler farmM @mains almost constant. The
relative changes are the equal for both scenarios.
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Table 6.2. GM per chain member for different valuwslimit for fertility or
hatchability that is determined in the contract.

Gross Margin

Limitin  PS farm 95" -5"2RC° Hatchery 95" -5" RC Broiler 95"-5" RC Chain 95"-5" RC
Farm
(%)  €(x1000)€(x1000) % €(x1000)€(x1000) % €(x1000)€(x1000) % €(x1000)€(x1000) %

Contract
Fertility ©

85 158
86 157
87(D-Ff 156
88 156
89 155
Hatchability’

78 158
79 157
80(D-H)! 156
81 155
82 154

2
2
2
2
2

2
2
2
2

2

1.0
0.5
0.0
-0.5
-1.0

11
0.6
0.0
-0.6
-1.1

1,288
1,309
1,327
1,348
1,363

1,292
1,310
1,323
1,344
1,360

622
611
626
629
620

590
575
568
580
590

-2.9
-1.3
0.0
1.6
2.7

-2.4
-1.0
0.0
15
2.8

122
122
122
122
122

122
122
122
122
122

1
1
1
1
1

0.1
0.1
0.1
0.1
0.1

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

16,760
16,768
16,769
16,773
16,772

16,890
16,892
16,887
16,890
16,890

638
626
642
64
638

620
612
603
614
616

-0.1
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

2 The range of GM between th8 &nd 95’ percentile.

®The relative change of GM in comparison to curgnicture of contract.
°The criterion that is used in payment system.

4 The bonus-penalty per egg is 0.1 eurocent antirtiteof FWM is 1.5% in default scenario.

Value of first day old chicks

The results from table 6.3 show that an increasgrime of first day old chicks, which
are sold to free market, has an effect of hatckeM. In both scenarios, GM
increased almost equally and the effect on ch&¥kis small. Additionally, GM of

PS breeder farm and broiler farm remains constabtg 6.3).

Table 6.3. GM per chain member for different valoégrice for chicks that are sold
in free market by hatchery.

Gross Margin

Price  PS farm 95" -5"2RC° Hatchery 95" -5" RC Broiler 95"-5" RC Chain 95"-5" RC

Farm

€  €(x1000)€(x1000) % €(x1000)E(x1000) % €(x1000)E(x1000) % €(x1000)E(x1000) %

per chick

Fertility ©

0.27 156
0.28(D-Ff 156
0.29 156
0.30 156
0.31 156
0.32 156
Hatchability

0.27 156
0.28(D-HY' 156
0.29 156
0.30 156
0.31 156
0.32 156

2

NNNNDN

NNNNDNDN

0.0 1,321

0.0
0.0
0.0
0.0
0.0
2
0.0
0.0
0.0
0.0
0.0
0.0

1,327
1,337
1,340
1,349
1,354

1,317
1,323
1,331
1,338
1,346
1,352

611
626
628
646
654
667

560
568
576
596
610
630

-0.5
0.0
0.8
1.0
17
2.0

-0.5
0.0
0.6
1.1
1.7
2.2

122
122
122
122
122
122

122
122
122
122
122
122

1
1
1
1
1
1

0.1
0.1
0.1
0.1
0.1
0.1

0.0 16,763

0.0
0.0
0.0
0.0
0.0

16,769
16,780
16,782
16,791
16,796

0.0 16,881

0.0
0.0
0.0
0.0
0.0

16,887
16,895
16,902
16,910
16,916

635
642
646
661
672
680

595
603
614
633
647
667

0.0
0.0
0.1
0.1
0.1
0.2

0.0
0.0
0.0
0.1
0.1
0.2

2 The range of GM between th# &nd 98' percentile.

®The relative change of GM in comparison to cursnicture of contract.
°The criterion that is used in payment system.

4 The bonus-penalty per egg is 0.1 eurocent antintfieof FWM is 1.5% in default scenario.
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GM PS farm (thousands €

GM Broiler farms (thousands €)

Limit of FWM

Results from figure 4, show that the expected groasgins of hatchery and broiler
farm are sensitive in changes on values of limit WM. More specific, a 1%
decrease on limit for FWM has as a result an 0.4étease on GM of broiler farm.
Contrary, GM of hatchery decreases (0.7%). Whea, limit for FWM is 1.5%,
hatchery has a 2.2% reduction on GM and broilenfar0.3% increase. The trend of
increase and decrease for GM remains the samefordefault scenarios (table 6.4).

GM of PS breeder farm is higher in C-F, but thdeddnce with C-H is relatively
small. Additionally, GM of chain and broiler farramains almost constant (figure 8).
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Figure 7. Effect of limit of FWM on GM of chain mdrars and of the chain. (a)PS
breeder farm (b) Hatchery (c) Broiler farm (d) Ghai

The absence of compensation mechanism has as &, tdgher values for the

expected GMs of hatchery and broiler farm, at kagfault scenarios. Furthermore,
GM of broiler farm takes the lowest value, at bettenarios. The GMs of D-H is
higher than D-F, for hatchery and broiler farm, the difference is not small.
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Table 6.4. GM per chain member for different valaebmit for FWM that is determined on contract.

Gross Margin

Limit in PS farm g5 .5ha RC Hatchery 95" 5" RC Broiler 95" 5" RC Chain 95" 5"  RC
Contract Earm
(%) £(x1000)  €(x1000) % £(x1000)  €(x1000) %  €(x1000) €(x1000) %  €(x1000) €(x1000) %

Fertility ©

0 156 2 0.0 1,359 614 2.3 122 1 -0.3 16,766 633 0.0
0.1 156 2 0.0 1,132 620 -14.8 124 1 1.6 16,768 635 0.0
0.2 156 2 0.0 1,146 616 -13.7 124 1 1.5 16,768 629 0.0
0.3 156 2 0.0 1,164 622 -12.4 124 1 1.3 16,771 636 0.0
0.4 156 2 0.0 1,176 621 -11.5 123 1 1.2 16,769 634 0.0
0.5 156 2 0.0 1,193 616 -10.2 123 1 1.1 16,770 633 0.0
0.6 156 2 0.0 1,205 617 -9.3 123 1 1.0 16,767 638 0.0
0.7 156 2 0.0 1,221 630 -8.1 123 1 0.9 16,769 639 0.0
0.8 156 2 0.0 1,234 625 -7.1 123 1 0.7 16,767 642 0.0
0.9 156 2 0.0 1,252 627 -5.8 123 1 0.6 16,771 642 0.0
1 156 2 0.0 1,264 615 -4.9 123 1 0.5 16,768 637 0.0
1.1 156 2 0.0 1,279 615 -3.7 122 1 0.4 16,770 630 0.0
1.2 156 2 0.0 1,292 625 -2.8 122 1 0.3 16,768 639 0.0
1.3 156 2 0.0 1,304 617 -1.8 122 1 0.2 16,768 635 0.0
14 156 2 0.0 1,319 620 -0.7 122 1 0.1 16,771 639 0.0
1.5(D-F)d 156 2 0.0 1,328 629 0.0 122 1 0.0 16,771 630 0.0
1.6 156 2 0.0 1,336 613 0.5 122 1 -0.1 16,769 631 0.0
1.7 156 2 0.0 1,346 612 1.4 122 1 -0.1 16,773 624 0.0

3 The range of GM between th& &nd 95 percentile.

®The relative change of GM in comparison to curstnicture of contract.

°The criterion that is used in payment system.

4 The bonus-penalty per egg is 0.1 eurocent antintiteof FWM is 1.5% in default scenario.



Table 6.5.GM per chain member for different valaeBmit for FWM that is determined on contract.

Gross Margin

Limit in PSfarm 95"-5"2 RC Hatchery 95" 5" RC Broiler 95" 5" RC Chain 95" 5" RC
Contract Earm
(%) £(x1000) €(x1000) %  €(x1000) £(x1000) %  €(x1000) €(x1000) % £(x1000) £(x1000) %

Hatchability®

0 156 2 0.0 1,362 568 3.0 121 1 -0.3 16,891 607 0.0
0.1 156 2 0.0 1,134 577 -14.3 124 181 1.6 16,894 616 0.0
0.2 156 2 0.0 1,147 576 -13.3 124 182 1.5 16,892 610 0.0
0.3 156 2 0.0 1,158 560 -12.5 124 180 1.3 16,888 595 0.0
0.4 156 2 0.0 1,178, 573 -10.9 123 182 1.2 16,894 609 0.0
0.5 156 2 0.0 1,191 583 -10.0 123 182 1.1 16,892 617 0.0
0.6 156 2 0.0 1,203 578 9.1 123 179 1.0 16,889 612 0.0
0.7 156 2 0.0 1,216 567 -8.1 123 185 0.9 16,888 602 0.0
0.8 156 2 0.0 1,231 571 -6.9 123 181 0.7 16,888 606 0.0
0.9 156 2 0.0 1,247 576 -5.8 123 181 0.6 16,889 613 0.0
1 156 2 0.0 1,261 577 -4.7 123 184 0.5 16,889 612 0.0
1.1 156 2 0.0 1,279 571 -3.4 122 181 0.4 16,892 610 0.0
1.2 156 2 0.0 1,291 576 -2.4 122 175 0.3 16,890 615 0.0
1.3 156 2 0.0 1,305 571 -1.3 122 169 0.2 16,892 608 0.0
1.4 156 2 0.0 1,314 569 -0.7 122 158 0.1 16,888 606 0.0
1.5(D-HY’ 156 2 0.0 1,323 568 0.0 122 144 0.0 16,887 603 0.0
1.6 156 2 0.0 1,336 569 0.9 122 130 -0.1 16,891 605 0.0
1.7 156 2 0.0 1,341 5745 14 122 112 -0.1 16,890 612 0.0

3 The range of GM between th& &nd 95 percentile.

®The relative change of GM in comparison to curstnicture of contract.
°The criterion that is used in payment system.

4 The bonus-penalty per egg is 0.1 eurocent antintiteof FWM is 1.5% in default scenario.
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GM PS farm (thousands €

GM Broiler farm (thousands €

6.3. Alternative contracts

6.3.1. Distribution of losses among chain members

In this alternative contract, the losses that aezliby infertile eggs, not hatched eggs
and FWM are distributed among chain members, ipgmens. The proportion is
determined on the contract. The variables thatiaeel in this scenario are the same as
in default scenarios (tables 4.1 and 4.2). The bopanalty per egg and the
compensation mechanism for first day old chicks raoé applied. The alternative
contracts are distinguished to A-F and A-H, whems ¢hiterion for share of losses is
fertility and hatchability, respectively. The sttue of the model is described in
details, in section 4.4.2.1.

Results show that the expected GM of the chaindseased for A-H, in comparison
to A-F. The increase is 0.7% and it is relativatyadl. The expected GM of the chain
for A-F and A-H are equal to D-F and D-H, respeslyv Concerning to PS breeder
farm and broiler farm, the expected GM is increa3éde expected GM of PS breeder
farm is higher for A-H. For instance, in proportid0:60:60:40, the increase is 8.8%.
Hatchery’'s GM is reduced at both alternative cansraThe reduction is higher on
alternative contract A-H.
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Figure 9. Effects of alternative contract structune GM of chain members and chain.
The alternative contract is based on distributidnlosses for infertile eggs, not
hatched eggs and FWM. (a) PS breeder farm (b) ldatdle) Broiler farm (d) Chain
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Table 6.6. GM per chain member, for the alternatwatract of distribution of losses for infertilggs, not hatched eggs and FWM, among
chain members.

Gross Margin

Loss PSfarm 95"-5"2 RC® RC® Hatchery 95"-5" RC RC Broiler 95"-5" RC RC Chain 95"-5" RC RC
Distribution (D-F) (D-F=0) (D-F) (D-F=0) Farm (D-F) (D-F=0) (D-F) (D-F=0)
% €(x1000) €(x1000) % %  €(x1000) €£(x1000) % %  €(x1000) €(x1000) % %  €(x1000) €(x1000) % %
Fertility @

D-F(=0)® 156 0 t 0.0 1,363 619 - 0.0 122 1 - 0.0 16,769 639 - 0.0
D-Fi 156 2 0.0 0.0 1,327 626 0.0 2.7 122 1 0.0 0.3 76%B, 642 0.0 0.0
A-F

40:60:60:4¢ 211 8 350 35.1 117 631 -91.2 -91.4 123 1 0.9 1.216,765 625 0.0 0.0
50:50:50:50 202 7 29.2 292 328 634 -75.3 -75.9 123 1 0.7 1.0 16,768 640 0.0 0.0
60:40:40:60 192 5 233 234 534 621 -59.8 -60.8 123 1 0.5 0.8 16,768 628 0.0 0.0
Hatchability

D-H (=0)° 156 0 - 0.0 1,357 618 - 0.0 122 0 - 0.0 16,888 618 - 0.0
D-H' 156 2 0.0 -01 1,323 568 0.0 2.5 122 0.1 0.0 0.316,887 603 0.0 0.0
A-H?

40:60:60:40 230 7 472 471 -266 749  -1201119.6 123 011 09 1.2 16,885 616 0.0 0.0
50:50:50:50 218 5 39.4 393 5 718  -99.6 -99.6 123 9 0 0.7 1.0 16,886 609 0.0 0.0
60:40:40:60 205 4 315 314 276 696  -79.2 -79.7 123 0.7 0.5 0.8 16,886 608 0.0 0.0

%The range of expected GM per year, between 'thenfl 95 percentile.

®The relative change of GM in comparison to cursgnicture of contract.

“The relative change of expected GM in comparisorae that are not applied the bonus-penalty geaad the compensation for first week mortality.

4 The criterion that is used in payment system.

®The expected GM in case that not applied the bpeusity per egg and the compensation for first waekality.

" Missing value.

9 The expected GM for the default scenario, wheeeviilues for bonus-penalty per egg and the limiEfM are 0.1 eurocent and 1.5% ,respectively.

"The expected GM for the alternative scenario.

K The proportion for the distribution of losses ama@hain members. 40:60 are the percentages ofldss®S breeder farm and hatchery, respectivélyiGbare the
percentages of losses for hatchery and broiler,fezgpectively.
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The difference on hatchery’s GM between the tweraltive scenarios occurred from
the criterion that is used for the payment of les8&hen, the criterion is fertility, the
number of eggs that are considering as lossesatehéry is smaller than in the case
that the criterion is hatchability.

6.3.2. Distribution of chain’s GM

In this alternative contract, the GM of the chasndistributed to chain members in
different proportions. These proportions are deteech on the contracts. A
characteristic of this contract is that the sellprgce of egg and first day old chick is
equal with cost price. The main idea of this catttsdructure is to distribute the GM
that derives after the end of production cyclernailbr farm and the selling of broilers
to slaughterhouses. A further analysis of the remmtstructure is presented in section
4.4.2.2.
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Figure 10. Effects of alternative contract struefuon GM of chain members and
chain. The alternative contract is based on distidm of chain’s GM to chain
members in proportions that are determined in eshtr(a) PS breeder farm (b)
Hatchery (c) Broiler farm (d) Chain

Results show an increase on expected GM of PS érdadns, when the percentage
of chain’s GM, which is distributed to them, is &o020%. The expected GM of
hatchery is increased. The increase is higher mpeawsison to D-H. This could be
explained by the fact that D-H is 0.7% higher commqa to D-F (table 6.7).
Concerning to broiler farm, the expected GM is wtlifor all the proportions that
were tested (figure 10).

The small difference on expected GM of the chaimpgare to default scenarios is
occurred from the assumption that the selling grjper egg and first day old chick are
equal with cost prices. From equation 21 derivest the cost price per egg for
hatchery differs for alternative contract and catmeontracts.
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Table 6.7.GM of the chain and per chain particiganthe alternative contract:
Distribution of chain’s GM.

Gross Margin
PS farm 95" -5"2 RC® Hatchery 95" -5" RC Broiler 95"-5" RC Chain 95"-5" RC

Farm

€(x1000)€(x1000) % €(x1000)€(x1000) % €(x1000)€(x1000) % €(x1000)E(x1000) %
Fertility®
D-F¢ 156 2 0.0 1,363 626 0.0 122 1 0.0 16,769 642 0.0
10:20:76 83 3 -46.7 3,337 101 114.8 115 3 -6.1 16,687 505 -0.5
17:11:72 142 4 -9.3 1,836 55 34.7 118 4 -3.4 16,691 503 -0.5
25:50:25 209 6 33.3 8,345 254 5122 41 1 -66.4 16,691 508 -0.5
33:33:33 278 8 77.8 5,563 169 308 55 2 -55.26,691 508 -0.5
Hatchability’
D-H ¢ 156 2 0.0 1,323 568 0.0 122 0.1 0.0 16,887 603 0.0
10:20:70 83 3 -46.6 3,337 101 152.2 115 3 -6.1 16,687 505 -1.2
17:11:72 142 4 -9.1 1,836 55 38.8 118 4 -3.4 16,691 503 -1.2
25:50:25 209 6 33.6 8,345 254 530.7 41 1 -66.5 16,691 508 -1.2
33:33:33 278 8 78.1 5,563 169 320.4 55 1 -55.3 16,691 508 -1.2

%The range of expected GM per year, between fhen8l 95 percentile.

®The relative change of GM in comparison to cursnicture of contract.

°The criterion that is used in payment system.

4The bonus-penalty per egg is 0.1 eurocent andrtiiedf FWM is 1.5% in default scenario.

®The 10:20:70 is proportion of distribution of civaiGM, where 10% for PS breeder farms, 20% for
hatchery and 70% for broiler farm.
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7. Conclusions and discussion

7.1. Main conclusions

This study identified the current structure of cants, estimated the impact of current
contracts and alternative contracts in chain peréorce. This section refers to main
conclusions of this study. Additionally, there greesented a discussion for the
limitations of the model and suggestions for furttesearch.

o Objective a) Identify the current structure of Dutaroiler contracts.

From literature review, is derived a lack of infation for the current structure of
contracts in Dutch broiler chain. For this purposejuestionnaire was developed to
gather information for the contract structure dfdeing chain members: PS breeder
farms, hatcheries, broiler farm and slaughterhauses

The main conclusions for the current structureasftacts are:

» Marketing contracts dominate the contractual areamgnts among chain members,
with an average percentage of 94%. The durati@oofracts is mainly one year.

= Chain members are free to change partners, butlegaare stable to contracts with
their already partners. The main reasons to chaagmer are the differences on
prices and quality.

= Egg weight (>50qr), fertility, hatchability, firstveek mortality and weight of
broilers are the main quality criteria that arestietined on contracts.

= Fertility, hatchability and FWM are used as criefor the payment mechanisms in
contracts. The payment mechanisms are mainly three dar all partners. On the
contrary, the limits for fertility, hatchability anFWM, which are determined on
contracts, are not identical for all chain partners

» For the sharing of information, it is remarkableattichain participants share a
variety of information with chain members. The ¢éxice of a contract is not the
main factor for the sharing of information amongichmembers, as there is share
of information among chain participants that theyrt have a direct link in the
production process.

o Objective b) Study the impact of current contistaicture on chain performance

In this study, a stochastic model was designed aekeloped to estimate the
performance of the current structure of contradise outputs of the model are
expressed in terms of gross margin (GM) per yehe model examines the structure
of contracts among PS breeder farm and hatcherwetisas hatchery and broiler
farm. The contracts between broiler farms and $ieergouses are not considered.
Reason is the lack of information for the structafecontracts among broiler farms
and slaughterhouses, although experts were inteede
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The model is based on economic and technical Masatf the broiler chain. Data
derives from literature and interviews. A descoptiof model and inputs are
presented in section 4. All the variables thatumed are for the year, 2007.

An analysis was done for two default scenarios.yTdiéer on the criterion that is
used for the payment mechanism on contracts betR8eoreeder farm and hatchery.
In one case the criterion is fertility (D-F) andtire other hatchability (D-H).

» The expected GM of the chain is 0.7% increasedidt, in comparison to D-F.
This difference is relatively small. Concerningdimain members, expected GM of
PS breeder farm is higher in D-F, but the diffeeefrom D-H is only 0.2%. GM of
broiler farm remains constant in both scenarios.

Important factors affecting the GMs of chain andinhmembers.

» The expected GM of chain is not sensitive in change the amount of eurocents
per egg for bonus-penalty system, on limits of rarts for fertility or hatchability
and FWM, as well as for price of first day old dtéchat are sold in free market.

» The expected gross margin of hatchery is more emn changes of limits for
fertility, hatchability and FWM in contracts, in mparison to GM of PS breeder
farm and broiler farm.

o Objective c) Study the impact of alternative coatistructures on chain

performance.

The payment method that is based on bonus-pengdtgra and the compensation
mechanism for FWM were changed. Two alternativetre@h structures were
examined.

Alternative contract: Distribution of losses amorahain members

In this alternative contract structure, the losisem infertile eggs, not hatched eggs
and FWM are distributed in proportions, to chainnmbers. The proportions are
determined on the contracts. The variables in tbdehwere remained the same and
only the payment schemes were changed. As in detagharios, there are two
alternative scenarios, which differ in the criteri¢fertility: A-F, hatchability A-H)
that is used for the payment system in contractsvden PS breeder farm and
hatchery.

» The expected GM at both alternative contracts is presented any change in
comparison to default scenarios. The GM of PS lmeddrm is increased
significantly. The increase is higher for A-H. Timerease of broiler’s farm GM is
less, around 1%. On the contrary, hatchery's exgoe@M is reduced, specially in
A-H, when the losses are 60% for hatchery, the Gkdken negative values.
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Alternative contract: Distribution of chain’s GM

In this alternative contract structure, the GM led thain derives from the number of
broilers that are sold to slaughterhouses multiplig the gross margin per broiler. In
addition, selling prices per egg and first day oldcks are equal to cost prices.
Chain’s GM is distributed to chain members in pmpos. The proportions are

determined on the contracts.

The expected GM of the chain is smaller than iradifscenarios. The difference is
relatively small, since the reduction is 0.5% arPd in comparison to D-F and D-H,
respectively. GM of hatchery is presented an iregdar all the proportions that were
tested. The gross margin of PS breeder farm iseased in two out of four

proportions that were tested. On the other hand,dBbtoiler farm is reduced.

7.2. Discussion

This study has limitations like every academic gtu@his section presents an
overview of these limitations and their effectstba outcome of this study.

From literature review, is derived that there itaek of information for the current
structure of contracts in Dutch broiler chain. Aegtionnaire was developed in order
to gather information for the current contract stawe. Interviews were taken from
five experts. The number of experts is limitedhaligh they were chosen and
represented different stages of broiler chain. Addally, the questionnaire was
divided in six parts, four of them were referredotee chain member and the experts
were answering parts of their suppliers or custemBue to this, verification was
done in their answers. The information that werthgad from interviews, gives a
good start for the contract structure in broileaioh

In broiler chain, many companies and farms are liec This study examines only
the contractual arrangements among PS breeder ,faatcheries and broiler farms.
These chain partners were chosen, because thegsegpran important part of
production process. They mainly produce the outcofmtée broiler production role,
with out this mean that the role of the rest chmémbers is not important.

In the model, it is assumed that all PS breedenggsroduce the same amount of eggs
and all broiler farms have the same capacity ofldén® This simplifies the reality and
assumed that each farm is treaded equally by hatchie selling prices of eggs and
first day old chicks are identical for all PS breethrms and broiler farms. In practice
these variables are depended on market demand ramegwotiation skills of chain
partners.

The alternatives contract structures that wereeteste not lead to an increase on
chain performance. This is logical, since the grossgin per broiler is constant and it
is redistributed to chain members according toremistructures.

All these limitation has as a result an over oramestimation of the expected gross
margin for the chain and chain members.
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7.3 Suggestions for further research

A suggestion for further research is to collectad&dr more parameters that are
determined on contracts and have effects on chafongmnance as well as to take into
account the correlations of this parameters. Adddi, the GM can be measured as
gross margin per flock or per delivery.

Moreover, the Monte Carlo simulation model couldds¥eloped more and include
more stages of the broiler production chain.

Finally, further studies are needed to investigae relationship between contract

structure and technical performance. To examinernbentives of contract structures
to improve technical performance, as this is thg t@aadd profits in the chain.
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Appendix

Identify the current types of contracts on Dutchdaler chain

Wageningen University

Business Economics Group

MSc program Management Economics and Consumer stuels

MSc-student Konstantinos Karetsos

Supervisors: Dr. M.P.M (Miranda) Meuwissen, Business Econon@csup, WUR
Dr. Ir. A.G.J. (Annet) Meuis, Business Economics Group, WUR

External supervisor: Alex Spieker, General Secretary of NOP

This questionnaire has as an aim to gather datéhéocurrent type and structure of

broiler contracts. The research focuses only oncthr@racts between the breeder
farms-hatcheries, hatcheries-broiler farms, brddems-slaughterhouses.

Part 1 General Questions

1. With whom do chain participants have contracts?kMaor more option.

Chain participants | Breeder farms | Hatcheries| Broiler farms| Slaughterhoses

Feed companies
Grand parent
stock farms
Breeder farms
Hatcheries
Broiler farms
Slaughterhouses
Other

2. Are the contracts in Netherlands productionmarketing contracts?
Please indicate the percentages.

Production Marketing

0,
contracts (%) contracts (%) No contract (%)

Breeder farms:
Hatcheries:
Broiler farms:
Slaughterhouses

2 Production contractsnvolve a payment of fee to the farmer, for thenagement actions and other
assets (labor, facilities and equipment) that lefstovides. During the process the contractor has t
ownership of the product (hens, eggs or chicksg @dntract specifies in detail the production isput
supplied by the contractor, which could be a precgsa feed mill or another operation.

® A marketing contacts a verbal or written agreement between a faramer a buyer that specifies
guantity, quality, price and timing of the produot be delivered by the farmer. Most management
decisions remain to the farmer, who retains prodwehership during the production process. The
farmer assumes all risks of production, but shariee risk with the contractor
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3.ls each chain participant Fully free, Somewhat foeeNot free to enter into a
contract with other partners? Please indicate #negmtages.

% of total farms/firms

Fully Free Somewhat Free Not free

Breeder farms:

Hatcheries:

Broiler farms:
Slaughterhouses

4.With respect to the previous question, if answers vidot free, which are the
difficulties / obstacles to change partner?

* Breeder farm:

* Hatcheries:

* Broiler farmers:

* Slaughterhoust:

5.Who determines the type of strdirisat are used by the chain participants?
Please rank them, with 1 be the highest
Ranking

a) Feed companies

b) Slaughterhouses

¢) Consumer demand / retailer
d) Other

In relation to previous question, what are theeciat?

Criteria;

Part 2 Breeder farms

Breeder farms-Hatcheries relation

%
1. The contract duration is:
¢ One year:
* One production cycle (roun
Breeder farmer-Hatchery: « Multiple rounds = ..........
(Othef) o Other: ...ccovovvveeeeeeeeeee,

* Specific genotypes
® Long term contracts , contracts to continue irefuntil terminated
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2. The breeder farms renew the contract/s with:
Please indicate the percentages.

Breeder farms With previous | Enter into a contract
partner (%) | with a new partner (%),

Feed companies:
Grandparent stock farms:
Hatcheries:

3. Percentage of breeder farms that enter into a eMvact, because of:
Please indicate the percentages.

% of total farms/firms
Differences in price§ Differences in quality Other

Breeder farms

Feed companies:
Grand parent stock farms:
Hatcheries:

4. How often the breeder farms deliver the hatcheries
Please indicate the percentage.

a) Once a week %
b) Twice a week %
c) Three times a week %
d) Other............. %

5. a) Is the frequency of delivery related to the eliencontrol during the storage at
breeder farms?

Climate control| % of total Breeder
Yes No during storage farms
Yes
No

b) Does this affect the price and how?

6. According to which criteria do the breeder farmgahthe quality of the eggs that
supply the hatchery? Please rank them, with hédighest.

Ranking
First Last
delivery | delivery
Egg weight >50gr
Egg texture, Sanitation
Size

% of ground eggs
% of second quality eggs

@ oo0oTp
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7. What are the percentages of Hatchability and HRgrtihat are determinated in the
contracts: Please indicate the percentages.

Minimum % | Most likely % | Maximum %

Hatchability A
Hatchability B/"Fertility”

8. The hatcheries pay the breeder farms accordingléaise indicate the percentages.
(% of hatchery-breeder farm relations treduas payment system in the contracts)

On

« Hatchability A

« Hatchability B/"Fertility”
« 1day old chick price

« Stable price
eOther.................

* A combination of.....

9. a) Is the % of Hatchability that is determined he tontract, the same for all the
breeder farmers?

Yes No

b) If the answer is No, what are the reasons?

a) Past performance b) @the..........

10.a) Is the % of Fertility determined in the contrélcsé same for all the breeder
farmers?

Yes No

b) If No, what are the reasons?

a) Past performance b) Qther............

11.The price of eggs is set:

a) Weekly b) Monthly c) Fixed d) Other...........

® The number of hatching eggs divided by the totailrer of eggs delivered from the breeder farm
" The number the number of eggs candling dtdady divided by the total number of eggs delivered
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12.The breeder farmers received a bofipsnalty based on:
Please indicate the percentages

a) The average performance of the other breeder farme

b)  Predetermined value in the contract on Hatchsbili
c) Predetermined value in the contract on Fertility
d) Quality standards

e) Other..........

13.Do breeder farms share information:
* a) With feed companies? Yes No
If yes, what information they share?

b) Is the reason the existence of a contract?

» a) With hatcheries? Yes No
If yes, what information do they share?

b) Is the reason the existence of a contract?

» a) With broiler farms? Yes No
If yes, what information do they share?

b) Is the reason the existence of a ectfr

» a) With slaughterhouses Yes No
If yes, what information ao they share?

b) Is the reason the existence of a contract?

14. Is the selling price of eggs negotiable?

8 Bonus: example 0.0001 euro/egg above the average

%
%
%
%
%
%
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Part 3 Hatcheries

Hatcheries-Breeder farms relation

%
1. The contract duration is:
¢ One year:
* One production cycle (round)
Hatchery- Breeder farm: « Multiple rounds = ..........
e Other: ...
%
Hatchery- Broiler farm: * One year. ,
(Other, Flock to flock) *  One production cycle (round)
e Multiple rounds = ..........
e Other: ...

2. The hatcheries renew the contract/s with: Pleadieate the percentages

Hatcheries With previous | Enter into a contract
partner (%) | with a new partner (%),

Breeder farms:
Broiler farms:
Slaughterhouses:

3. What is the percentage of hatcheries that enteramtew contract, because of:
Please indicate the percentages

% of total farms/firms

Hatcheries Differences in prices Differences in quality Other

Breeder farms:

Broiler farms:
Othe

4. How many times per week does the hatcheryveasgs from the breeder farms?
Please indicate the percentages.

a)  Once per week %
b)  Twice per week %
c) > than twice per week %

5. a) How many days after the delivery of the eggsst the hatchery put them in the
incubator?

a) In 1 day b) In 3 days c) Other.............

b) Does this affect the price /egg that theebez farms receive?

Yes No

c) If yes, in which way does it affect the pfice
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7.How many days after the delivery of the eggs, dbeshatchery pay the breeder
farm?

a) f'day b) after candling c) other...............
8.Based on which criteria do the hatcheries checkqtmity of the eggs that they

receive from the breeder farm? Please rank theth,be the highest.
Ranking

a) Weight >50gr

b) Size (not to small)

c) Egg texture, sanitation
d) Hatchability A°

e) Hatchability B/"Fertility”
f) Other..............

9. The hatcheries pay the breeder farms accordin@lease indicate the percentages.
(% of hatchery-breeder farm relations tregclas payment system in the contracts)

a) Hatchability A %
b) Hatchability B%"Fertility” %
c) 1day old chick price %
d) Stable price %
e) Other......... %
f) A combination of........ %

10. a) Is the % of Hatchability determined in the caot the same for all breeder
farmers?

Yes No

b) If No, what are the reasons?
a) Past performance b) Other................

11.a) Is the % of Fertility determined in the contrdélce same for all the breeder
farmers?

Yes No

b) If No, what are the reasons?
a) Past performance b) Other................

12. a) Does the hatchery checks the past performance bfeeder farm before
determining the price/egg?

Yes No
b) It Yes, in which way does this affect threeder farm?

® The number of hatching eggs divided by the totailver of eggs delivered from the breeder farm
® The number of hatching eggs divided by the numbeggs candling at 18day
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13.a) In which case do hatcheries reject the eggs &dmeeder farm?
a) >1 % bad quality eggs oher.....cooovevieiiinns

b) How often does it happen?

% of cases/total breeder farms

Hatcheries-Broiler farms relation

14.What elements consists the uniformity hatcheries?

15.The payment for the®1day-old chicks that hatcheries supply broiler faiimbased
on: Please indicate the percentages.

% of contracts that
based on these criteria

« 1%week mortality
* 6 week mortality
» Size of chicks

* Weight of chicks
» Fixed price

* Uniformity

16.a) Is the price fixed for all the broiler farmers?
Yes No
b) If not, does it depend on other variables?

a) Past performance other...............
17.a) In how many cases are there dead chicks oraétriv

Please indicate the percentages.
%dwdad chicks/transport

‘ % of transports :| | Minimum % [ Most likely % | Maximum %

b) With respect to the previous question, wharb¢hese losses?

18. The price of the day-old chicks is set:

a) Weekly b) Monthly c) Other.........
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19.The selling price of day-old chicks is negotiable?

20.Do hatcheries share information:

a) With feed compe Yes No
If yes, what information do they share?

b)Is the reason the existence of a contract?

a) With breeder farms Yes No
If yes, what information do they share?

b) Is the reason the existence of a contract?

a) With broiler farms Yes No
If yes, what information ao tney share?

b) Is the reason the existence of a contract?

a) With slaughterhouse Yes No
If yes, what information do they share?

b) Is the reason the existence of a contract?

Part 4 Broiler fiams

Broiler farms-Hatcheries relation

1. The contract duration is:
%

¢ One year:

* One production cycle (round)
e Multiple rounds = ..........

e Other: ...

Broiler farmer-Hatchery:
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%

¢ One year:

One production cycle (round)
e Multiple rounds = ..........
e Other: ...
2. The broiler farms renew the contract/s with:

Please indicate the percentages.

Broiler farmer-Slaughterhouse:

Broiler farms With previous | Enter into a contract
partner (%) | with a new partner (%),

Feed companies:
Hatcheries:
Slaughterhouses:

3. The percentage of broiler farms that starting withew contract partner, because of:
Please indicate the percentages.

% of total farms/firms
Differences in prices Differences in quality Other

Broiler farms

Feed companies:
Hatcheries:

Slaughterhouse:

4. How many days after the delivery of the daydiik, does the broiler farm pay the
hatchery?

a) P'day b) after 1stweek c)other..........cc.ccuvveennn...

5. According to what criteria do broiler farms ckethe quality of T day-old chicks?
Please indicate the percentages.

. Size %
. Weight %
«  1%week mortality %
. Uniformity (flock) %
. Other................ %
6.a) In how many cases are there dead chicks on
arrival?

% of transports =
% of dea chicks/transport

b) With respect to the previous question, wharb these losses?

7. What elements consists the uniformity for broigegms?
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8. a) The broiler farms pay the hatcheries acogrtb:
Please indicate the percentages.

«  1%week mortality T o
* 6 weeks mortality %
*  The uniformity %
. Fixed price per chick Iz
. Performance of the previous flcf %
e Other.......ccccoviiiiiiiininn.., %
. A combination of ................ %

b) Are there penalties in payment for the hatcls€rie
Yes No

c) If yes, in which criteria they based on?

Broiler farm-slaughterhouse relation

9. Who is responsible and takes the risk of preglisr mortality during the
transportation from the broiler farm to slaughters@? Please indicate the
percentages.

% of the cases

The slaughterhouse
The broiler farm:
Other

10. The payment of chicks delivered to the slaugjatese is based on:
Please rank them, with 1 be the highest.
Ranking

a) Quality standards (HACCP, IKB etc
b) Live weight

c) Slaughter weight
d) Size

e) Feed Conversion Rate

f) Uniformity

g) Quantity (more quantity, higher price
h) Other
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11.Is there a price mechanism that determine diffepgitte for 1st quality and"?
quality broilers?

12. What is on average the % dSfduality and 2 quality broilers in Netherlands?

Minimum % | Most likely % | Maximum %

1* quality broiler
2" quality broiler

13. Do broiler farms share information:
+ a) With feed companies’ Ye< No
If yes, what information do they share?

b) Is the reason the existence of a contract?

 a) With breeder farms’ Yes No
If yes, what information do they share?

b) Is the reason the existence of a contract?

 a) With hatcheries Yes No
If yes, what information do they share?

b) Is the reason the existence of a contract?
+ a) With slaughterhouses Yes No
If yes, what information do they share?

b) Is the reason the existence of a cortract

14. Is the selling price of broilers negotiable?

79



Part 5 Slaughtennges

Slaughterhouse-Broiler farm relation

1. The contract duration is:
%

* One year:

* One production cycle (round)
e Multiple rounds = ..........

o Other: ...cccooveiiiiiiii,

Slaughtehouse-Broiler farme

2. The slaughterhouses renew the contract/s with:
Please indicate the percentages.

Slaughterhouses |With previous | Enter into a contract
partner (%) | with a new partner (%)

Broiler farms:

3. Percentage of slaughterhouses that enter into aoetract, because of:
Please indicate the percentages.

% of total farms/firms
Differences in prices | Differences in qualit Other

Slaughterhouses

Broiler farms:

4. Who is responsible for the transportation aiilers to slaughterhouses?
a) Broiler farmer b) Slaughterhouse ®éD................
5. a) Who is paying the losses due to preslaughtetality?
a) Broiler farm  b) Slaughterhouse

b) What is the percentage of pre slaughter rhityria Netherlands?

Minimum % | Most likely % | Maximum %

6. How many days after the delivery of the broildmes the slaughterhouse pay the
broiler farms?
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a) f'day b) after 1st week c) Other...................
7. What elements consists the uniformity for the sldadhouses?

8. What are the quality standards for the slaugbigges?
a) HACCP Db) IKB c) Other.............

9. Which criteria determine the prices of the broifers
Please rank them, with 1 be the highest.

Ranking,

- The age of the broiler

. Live weight

. Slaughter weight

. Uniformity

. Quiality standards (HACCP)

. Quantity

. The strain

. Past performance

. Other ........coovvevienn.

10. The payment of broilers to broiler farms form theughterhouses based on:

Please indictae the percentages. Heavy Light
weight weight
broilers broilers

% %

a) The type of strain

b) Basic price per kg (live)

c) Basic price per kg (slaughter)

c) Basic price per broiler

d) Different payment per category of weight
e) Uniformity

f) Special cost compensatidn

g) Quality bonus!

h) Other..........ccoiviiiii i,

i) A combination of.................

® example: 2 € for (2.100-2.200gr)
1 GMO —free feed, special breeding brands
! Salmonella and Campylobacter free etc
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11. The price of broilers is set:
a) Weekly b) Monthly c) Per delivery d)het..............

12. Does a contract lead to a better price comparinfrede market for broiler
farm?

13. Do slaughterhouses share information?
* a) With broiler farms Yes No
If yes, what information do they share?

b)Is the reason the existence of a contract?

+ a) With hatcheries Yes No
If yes, what information do they share?

b)Is the reason the existence of a contract?

e a) With breeder farms Yes No
If yes, what information do they share?

b)Is the reason the existence of a contract?

 a) With feed companies Yes No
If yes, what information do they share?

b)Is the reason the existence of a contract?

14. Is the price of broilers negotiable?
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Part 6

>

>

>

Are there any informal agreements among chainqaaints?

Which are the Top3 failures of the broiler cham&etherlands?

What would be the ideal contract for you?
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