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Abstract
Both PESTLE and SWOT analyses are combined to identify the external and internal factors influencing
the sustainability enhancement of the Dutch poultry sector. The output of PESTLE is used as input for
SWOT which makes it possible to identify more specific opportunities and threats. The output of these
analyses helped to identify a potential strategy for the Dutch poultry sector that can accelerate the
sustainability enhancement: invest in the production of added-value products that emphasise both
animal welfare and environmental friendliness.
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1. Introduction
For the Dutch poultry sector to have a license to produce, flexibility, transparency and innovativeness
are needed (LTO/NOP and NVP, 2016). The poultry sector therefore defined a guideline on how to
make the poultry sector future proof up till 2025: “Koers voor een vitale pluimveehouderij in 2025”
(LTO/NOP and NVP, 2016). In this guideline, four themes are defined and elaborated on that are
captured under the overarching principle of sustainability.
The ambition to enhance the sustainability of the Dutch poultry sector answers to the raising demand
from consumers for more sustainable production. LTO/NOP and NVP (2016) define sustainability in a
classic way: based on the three pillars of people, planet and profit (p. 14). It is important to integrate
these social, environmental and economic elements of sustainability to be able to assess or enhance
sustainability (Little, Hester, and Carey, 2016). The goal of this thesis is to find out a strategy for the
Dutch poultry sector that can accelerate the sustainability enhancement. Where feasibility studies are
often performed before implementing new policies, strategies or projects, an integrated approach
often lacks when it comes to sustainability related projects. For example, the concern exists that
economic and social issues are overemphasised compared to environmental issues (Shen et al., 2010).
Moreover, feasibility studies in sustainability projects can be more driven by engineering [or
technicalities] rather than science (Hopfensperger, Engelhardt, and Seagle, 2007). By performing a
PESTLE and a SWOT analysis, - both are planning methods-, it might be possible to give an integrated
view on the Dutch poultry sector which will help to define a strategy. Laid next to their guideline “Koers
voor een vitale pluimveehouderij in 2025” the proposed strategy enables the poultry sector to reevaluate their plans and adapt or extend it where needed.
The question to be answered in this thesis is therefore as follows: What can be a potential strategy for
the Dutch poultry sector to enhance sustainability? To answer this question this thesis starts with a
theoretical framework on the PESTLE and SWOT analyses. Thereafter, an overview will be given on
the characteristics of the Dutch poultry sector which consists of a broiler and a layer supply chain. The
planning methods are then applied to the Dutch poultry sector as to uncover important internal and
external factors that may influence the sustainability enhancement of the sector. These factors will
help to define a strategy to enhance sustainability. This defined strategy is further elaborated on by
two additional sections that discuss the implications of this strategy on the industry- and the individual
(farmer)-level. A conclusion and discussion section will finalise this thesis.
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2. Theoretical framework
This chapter is an introduction to the theoretical framework used for this thesis. Two planning
methods, PESTLE and SWOT analyses, are discussed that will be used as to assess the internal and
external factors that influence the sustainability enhancement of the Dutch poultry sector. In this way
potential opportunities and threats can be identified that can be used to define a fitting strategy for
sustainability enhancement.

2.1. Planning methods
The expected opportunities and threats for enhancing sustainability within the poultry sector are
examined using both a PESTLE analysis and a SWOT analysis. Both are planning methods that can help
you to oversee the factors that can influence or affect a certain project, product, service, strategy or
the like (Creately, 2012a). Henceforth, the subject of analysis will be referred to as ‘the project’, which
in this thesis refers to enhancing the sustainability in the Dutch poultry sector.
Because the Dutch poultry sector emphasises sustainability as being composed of environmental,
economic and social elements (planet, profit and people), a PESTLE analysis seems most appropriate
to identify different factors that influence the sustainability enhancement plans. Among other factors,
PESTLE analysis focusses on economic, social and environmental factors and therefore matches the
three pillars of sustainability. However, PESTLE analysis does not look at internal factors. That is where
SWOT analysis steps in and is able to do what PESTLE cannot (Creately, 2012a). As suggested by
Creately (2012a) and Oxford Learning Lab (2017) it is very valuable to use PESTLE results as to fill in
the gaps in the SWOT analysis regarding the opportunities and threats.
PESTLE analysis is an extended version of the PEST analysis (Creately, 2012a). It is a planning method
specifically focussing on external factors. The abbreviation refers to the political, economic, social,
technological, legal and environmental factors that should be analysed before starting a new project.
These factors can also serve as a basis when conducting market research. A SWOT analysis is the more
commonly known planning method that focusses on the strengths, weaknesses, opportunities and
threats. Strengths and weaknesses are referred to as the internal factors, whereas the opportunities
and threats are the external factors than can either help or harm the project (Creately, 2012a). In the
following two chapters, the PESTLE and SWOT analyses are described in more detail.

2.2. PESTLE analysis
A PESTLE analysis enables the user to get an overview of the macro-environment in which the project
is operating. These macro-environmental factors can most probably be not controlled by the user
(Oxford Learning Lab, 2017). PESTLE therefore solely gives an overview of these external factors. This
insight consecutively helps to identify opportunities and threats that might help or harm the project.
The external factors that PESTLE refers to could be explained as follows (Pestleanalysis.com, 2017;
Creately, 2012a; Oxford Learning Lab, 2017):
•

•

Political factors “refer to the stability of the political environment and the attitudes of political
parties or movements” (Oxford Learning Lab, 2017). This may be translated into government
influence on e.g. tax policies or trade agreements.
Economic factors can be rather quantitative factors like e.g. interest rates, inflation rates,
(un)employment rates, and economic growth that may directly influence the project. The
exact determinants of economic performance included in the PESTLE analysis will depend on
the project.
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•

•

•

•

Social factors are the social trends that can be observed relating to the project like e.g.
“demographics, age distribution, population growth rates, level of education, distribution of
wealth and social classes, living conditions and lifestyle” (Oxford Learning Lab, 2017).
Technological factors have to do with innovations and technology that may directly affect the
project. Technical factors might therefore refer to R&D, automation, logistic systems, changes
in internet and e-commerce and technological awareness.
Legal factors can include laws, standards, rules and regulations that can be formulated
internally (e.g. within a company) or externally. Political factors, -attitudes and approaches-,
are translated into legal factors like consumer laws, safety standards, and labour laws.
Environmental factors can be either locally or globally formulated (Creately, 2012a) and are
especially important to define for certain industries like tourism and agriculture. Factors
related to for example climate, scarcity of natural resources, weather, geographical location,
waste management systems, and environmental offsets can be included in the PESTLE
analysis.

Within marketing PESTLE is often applied. However, in academic literature it is not as often referred
to as the SWOT analysis. Still, Zalengara et al. (2014) make use of PESTLE analysis to identify the
constraining challenges for renewable energy development in Malawi. In this thesis, PESTLE and SWOT
analysis are both used, as is also done by Srdjevic, Bajcetic and Srdjevic (2012). These authors used
PESTLE and SWOT analysis to identify the internal and external factors that influence a given water
management system.

2.3. SWOT analysis
Where a SWOT analysis is most often used to assess business ventures it is a planning method that is
applicable to almost any project you can think of that is influenced by internal and external factors
(Creately, 2014b). A SWOT analysis is therefore used across many industries and in many situations
including those related to environment and sustainability. For example, Mainali et al. (2011) assessed
the feasibility of the use of recycled water in washing machine applications using a SWOT analysis.
Mollenhorst and de Boer (2004) performed a SWOT analysis on Dutch egg production. The authors
used the SWOT analysis to identify sustainability issues. Markovska, Taseska, and Pop-Jordanov (2009)
used a SWOT analysis to identify the current state of the Macedonian energy sector and to present a
strategy towards more sustainable energy development. Thus, many examples can be found on the
application of SWOT. The same is the case for SWOT templates, however, the actual identified
strengths, weaknesses, opportunities and threats are highly dependent on the project. Generally
speaking the following description can be given per factor (Creately, 2012a):
•
•
•
•

Strengths are considered as the internal advantages you have over the competition;
Weaknesses are the internal disadvantages you have as compared to the competition;
Opportunities are external trends that can be exploited favourably for the project, and;
Threats are external movements that may cause problems and may negatively impact the
project
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Figure 2.1. gives a template of a
SWOT
analysis.
Several
questions are suggested to ask as
to uncover the internal and
external factors that might be of
influence on the analysed
subject. Such a template should
always be adapted to fit the
project. Therefore, it is of great
importance to properly define
the scope and the goal for which
SWOT
analysis
is
used.
Otherwise, a too long list of
identified factors blurs the line
between critical and non-critical
points
(Creately,
2014a).
Creately (2014a) therefore
advised to limit the analysis to
three to five identified points per
factor. These points should not
Figure 2.1.: SWOT analysis - a general template (Creately, 2012b)
be written down in a general
way, but be operationalised in
such a way that that factor can be handled with using well-defined action points. Furthermore, caution
is needed not to overestimate strengths and underestimate weaknesses (Creately 2014a).
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3. The Dutch poultry sector
The Dutch poultry sector is firstly introduced with a brief background section on the sector and the
supply chain. A visualisation of the poultry supply chain divided in the broiler and the layer branch is
provided which also includes information on scale and capacity. Moreover, the links included are
briefly explained and elaborated on. Section 3.2. Broiler branch and 3.3. Layer branch provide more
detail regarding scale, capacity, trade and other (market) developments of importance.

3.1. The poultry supply chain
The Dutch poultry sector, can be divided in a broiler and a layer branch. Where the broiler farms can
mostly be found in the northern, eastern and southern part of the Netherlands, the layer branch is
mostly concentrated in the middle, eastern, and southern part of the Netherlands (Agrimatie, 2015b).
LTO/NOP and NVP (2016) state that the poultry sector accounts for 6% of the agricultural and
horticultural production. The total yearly production has a monetary value of about €1.5 billion, which
consist of €650 million accounted for by the layer branch and €850 million by the broiler branch of the
sector (LTO/NOP and NVP, 2016). The poultry sector consists predominantly of broiler and layer
chickens, in 2015 only about 2% of the Dutch poultry livestock held were not chickens (CBS, 2016b,
percentage based on table 2.24, p. 73). Economies of scale have been of great importance in the last
decade(s); from 2000 till 2015 the number of poultry farms has decreased with almost 50% while the
number of poultry chickens held stayed approximately the same (LTO/NOP and NVP, 2016, p. 14). The
poultry sector argues that this shift towards large scale farms and specialisation is the result of
agricultural policies and market trends that made it necessary to focus on efficiency.
Figure 3.1 gives a visual overview of the Dutch poultry supply chain, divided in a broiler and a layer
branch. Based on information from Kipinnederland.nl (2017b) a brief explanation of the links included
in the supply chain can be found in Appendix I. Figure 3.1 shows that the breeding, growing and
propagation farm links are marked by the same colour, there is a reason behind this. Even though
breeding, growing and propagation are very distinctive activities, the distinction is not always as clearcut. In practice, these links are often categorised under one link called ‘breeding’ or something alike,
e.g. by Rabobank (2017a) and Agrimatie (2016d).
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Figure 3.1.: The Dutch poultry sector - the supply chain
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This supply chain only indicates the vertical links, however horizontal links are also of great
importance. The poultry sector is dependent on external suppliers for products and services like
(compound) feed, veterinary services, machinery and equipment (Kipinnederland.nl, 2017). As
indicated by Agrimatie (2016d), the compound feed industry is of great importance for all links
involving living animals. Nevedi (2015) states that 26% of all compound feed produced in the
Netherlands is allocated to the poultry sector. Approximately half of the compound feed is allocated
to the broiler branch and the other half to the layer branch of the sector (Agrimatie, 2016d). Veterinary
services are very important when it comes to the correct and quick diagnosis of diseases (Poultry Hub,
2017). The prevention or treatment of such diseases often implies the purchase of vaccines and/or
medicine, which is yet another industry to think of that is very relevant for the poultry sector.
Machinery and equipment can be either supplied by specialised companies or companies working on
a broader scale in the livestock sector in general (Poultry Hub, 2017). In the Netherlands, the supplying
companies for the poultry sector often cooperate with actors in the poultry sector itself as to develop
better and improved products and services. Important to note is that this cooperative environment
helps the poultry sector to improve on issues like environment, animal welfare and quality of food
(Kipinnederland.nl, 2017b).
The whole supply chain is enclosed in an institutional environment that regulates matters like food
safety, hygiene, animal welfare and the like. For example, ISO22000 is a collection of international
standards regarding food safety management. It helps organizations to identify and control food
safety hazards (ISO, 2017). The well-known HACCP-system is also included in this ‘family’ of standards.
These international standards are applicable to all links within the supply chain. In the broiler branch
it is often used as condition for abattoirs to sell their products (Kippininederland, 2017a). The Dutch
poultry sector drafted a quality insurance system called Integrale Keten Beheersing (IKB). With this
system, companies provide guarantees regarding production, quality and origin of their products. The
IKB-certificate is subdivided into a broiler (IKB Kip), layer (IKB Ei) and service (IKB PSB) part. The broiler
and layer part limit themselves to the links solely related to the broiler or layer part of the chain
(Ovoned, 2017; Pluimned, 2017). The IKB Kip system is highly comparable with quality systems in other
countries (Kipinnederland.nl, 2017a; Pluimned, 2017). Exporting companies therefore also need to
abide by these foreign systems (Kipinnederland.nl, 2017a). The service part of the IKB certificate
focusses on the companies providing the following services in the poultry sector: loading (transport);
disinfecting; pest control; inoculating; beak trimming, and; cleaning (Avined, 2017). Another important
element of the institutional environment in the Dutch poultry sector are the so-called poultry
production rights (“pluimveerechten”) which give farmers the right to hold poultry animals for
production. These rights are created as to regulate the manure production in the Netherlands and are
mandatory to buy or lease when more than 250 chickens, or turkeys, are held (RVO, 2017). The
amount of poultry production right units per chicken (PU) a farmer would have to buy or lease
depends on the supply chain link the farmer is active in. Therefore, prices per chicken differ a lot
among the chain. Table 3.1. gives an overview of these price differences. In 2015, around 67 million
production right units were available in the Netherlands, which has been the same amount for 10
years (CBS Statline, 2016). Thus, the number of units available has been limited in the last decade.
According to LTO/NOP and NVP (2016) this has been a restricting factor when it comes to the
expansion of the Dutch poultry sector.
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Table 3.1.: Prices of production rights per chicken (as of 23 October 2017)

Buying prices per chicken
Growing farm (broiler €9.75-€10.75
chain)
Propagation
farm €28.86-€31.82
(broiler chain)
Broiler farm
€9.36-€10.32
Growing/propagation €7.80-€8.60
farm (layer chain)
Layer farm
€19.50-€21.50

Leasing prices per chicken
€0.30-€1.30

PU
0.5

€0.89-€3.85

1.48

€0.29-€1.25
€0.24-€1.04

0.48
0.4

€0.60-€2.60

1

Sources used: Pluimveerechten.nu (23 October 2017) and RVO (2014)

3.2. Broiler branch
In 2016, the Netherlands had a total capacity of about 49.1 million broiler chickens, where a broiler
farm held an average of 78 thousand broiler chickens (Rabobank, 2017c). For almost every link in the
supply chain export is of great importance: both poultry meat as well as living broiler chickens are
exported, but also hatching eggs and chicks (one-day old chicken) are exported (Agrimatie, 2016d).
Regarding poultry meat, the export of chicken breasts is the main business. North Western Europe
covers about half of this export market (Rabobank, 2017c). However, also drumsticks and chicken legs
are exported, mainly in frozen condition to countries in Asia and Africa. Moreover, only about 40% of
the Dutch produced hatching eggs are designated for the national broiler farms. The remaining
hatching eggs are exported and mainly end up in the Baltic States, the Middle-East and NorthernAfrica. The exported chicks are mostly held at broiler farms in Belgium and Germany (Rabobank,
2017b). Overall, the Dutch broiler sector is increasingly dependent on the export market (Rabobank,
2017c).
The dependency on export does not mean that import is non-existent. Like stated before, living broiler
chickens are exported, but in relatively small amounts. Living broiler chickens are mostly imported,
mainly originating from Belgium and Germany. Processed poultry meat (frozen, salted and cooked) is
imported from ‘low-cost’ countries like Brazil, Thailand and Ukraine. This kind of meat is mostly used
for the processed food market (Rabobank, 2017c).
The high production in Eastern Europe was one of the factors that led to lower prices for broiler
chickens in the Netherlands in 2016 (Agrimatie, 2016a). Also, the Brexit pressured the prices due to
lower exports (Agrimatie, 2016a). However, late 2016 the prices recovered slightly due to continuing
export possibilities because of the low exchange rates (Rabobank, 2017c), -despite the competition
from low-cost countries like Brazil (Agrimatie, 2016a) and the outbreak of Avian Influenza (Rabobank,
2017c)-. In 2016, the revenues decreased more than the costs, causing the average broiler farm to
lose on income (Agrimatie, 2016b).

3.3. Layer branch
In 2016, the Dutch egg production equalled 10.5 to 11 billion eggs, produced by a total of 36.5 million
laying hens. An average laying farm had the size of 40 thousand laying hens. Of all eggs produced, 60%
was consumed as table eggs, the other 40% as other (processed) egg products. Three-quarter of all
the eggs produced are exported. Germany accounts for about 60% of the Dutch exports and therefore
is the main trading partner (Rabobank, 2017a). Germany is also the main trading partner regarding
the import of table eggs. But, the trading balance is positive with more exports than imports of eggs
(Agrimatie, 2017b). Please note figure 3.2. below. Where Avian Influenza in the United States could
be exploited in 2015 because part of the USA’s production could be reallocated to Europe (Agrimatie,
13

2016c), recently the EU and the Netherlands have dealt with an outbreak themselves. Avian Influenza
therefore is now seen as one of the most uncertain factors influencing the layer market (Rabobank,
2017a).

Figure 3.2.: Trade balance estimate 2016 - table eggs, in million (m) euros (Agrimatie, 2017b)

Also, the layer branch dealt with lower market prices in 2016 compared to 2015 due to high EU
production levels. However, differences are apparent between the different types of products. For
example, the cage eggs had relatively lower prices (-20%) than barn eggs (-12%), as compared to 2015
(Agrimatie, 2016a). For 2017, it is expected that the relatively high production continues, what will
put pressure on the prices once again, mostly for caged eggs. Free range and organic eggs will most
probably show better returns (Rabobank, 2017a).
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4. Identifying external and internal factors
After an introduction on the Dutch poultry sector as the subject of interest, PESTLE and SWOT analyses
are performed. PESTLE is used to identify external factors potentially influencing the sustainability
enhancement of the Dutch poultry sector. The identified external factors of the PESTLE will help to
complete the SWOT analysis, which identifies both, internal and external factors. Following on these
analyses, chapter 5 will elaborate on specific strategies that might be considered by the sector to
enhance sustainability.

4.1. The Dutch poultry sector
From chapter 3 it can be understood that the Dutch poultry sector consists of two specialised
branches: the broiler and the layer supply chain. However, the subject of analysis of the PESTLE and
SWOT analysis is sustainability enhancement in the Dutch poultry sector as a whole. It is expected that
sustainability enhancement for both supply chains will follow comparable developments and will be
influenced by comparable factors. Despite the different final and intermediate products, both supply
chains deal with living animals implying that both sectors must deal with issues like animal welfare,
feed input, manure production and other emissions impacting the environment. Furthermore, often
the distinction between the broiler and layer section is not even made in practice in social, economic
and environmental terms, thus in sustainability terms. This will also be noted in the identification of
the external and internal factors in the coming sections: some factors are specific for either the broiler
or the layer branch, other factors are applicable to both branches.
Another important note to make is that there is also a distinction between an individual company and
the poultry sector as a whole. One should acknowledge that the interests of the sector may be
different from interests of the individual company. Though, the sustainability enhancement of the
poultry sector is partly dependent on the choices that are made at the individual level. Therefore,
sustainability at the micro-level will not be ignored in this thesis, but is always be perceived in the
context of the whole sector.

4.2. External factors: PESTLE
As was explained in section 2.1.1., the abbreviation PESTLE stands for the political, economic, social,
technological, legal and environmental factors that might influence the project: sustainability
enhancement in the Dutch poultry sector. In table 4.1. the identified factors are summarised. In the
sections 4.1.1. to 4.1.6. these factors are elaborated on. Please note that some factors may be included
under multiple categories of external factors. However, the PESTLE identified factors are used as input
for the SWOT analyses, which does not distinguish explicitly between these theme-based factors.
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Table 4.1.: overview PESTLE analysis

PESTLE
categories
Political
factors
Economic
factors
Social factors
Technological
factors

Legal factors

Environmental
factors

Identified factors
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Brexit
Competition Brazil, Thailand, and Eastern-Europe continues
Consumption of sustainable food products is increasing
Poultry sector is highly dependent on export
The market is driven by production costs
Poultry sector is negatively evaluated by society
Consumer demands animal welfare
Poultry sector is one of the most innovative sectors in Dutch agriculture
Development of new holding systems
R&D regarding (compound) feed
Collectively performed research is limited
Reduction of 50%-70% of particulate matter emissions (2027)
Ban on beak trimming (2018)
Abolishment of cage holding systems in Germany (2025)
Abolishment retail of cage eggs in the United Kingdom (2025)
IKB further developed (2020)
Poultry production rights stay in place
Emissions and production of CO2, manure, phosphate, ammonia,
particulate matter and endotoxins
Use of energy and natural resources
Trade-off between animal welfare and environmental impact

4.2.1. Political factors
With the poultry sector being highly dependent on the European market, the Brexit cannot be ignored.
The Brexit will most probably complicate trade between the Netherlands and the United Kingdom
compared to the current situation. The market might not be lost in total, however, it’s potential effect
cannot be fully predicted. For example, the market for barn eggs is relatively small in the United
Kingdom and will grow in the future due to the banning of cage eggs in the retail in 2025 (Rabobank,
2017a). This causes a gap that the Dutch poultry sector might be able to fill with a self-sufficiency of
300% regarding egg-production (Rabobank, 2017a). Other trade relations and opportunities are not
as relevant as the Brexit. It is not expected that current taxation and trade regulations are going to
change. This implies that imported frozen, salted and cooked chicken products from low-cost
countries like Brazil, Thailand and Ukraine (Rabobank, 2017c) will continue to be a challenge for the
sector. Competition will also continue to come from Eastern-Europe, with its high production levels.
4.2.2. Economic factors
In 2016, 12% of Dutch supermarkets’ revenue was accounted for by sustainable products1. This level
increased with 27% compared to 2015. Table eggs are one of the ‘top-’products where 36% of the sold
products have a sustainability-label (NOS.nl, 2017). Thus, sustainable food products are winning
terrain over conventional food products. This is a trend also taking place in North-Western Europe,
where the attention, especially for animal welfare, has increased (Rabobank, 2017b). Furthermore,
the consumption of poultry meat has increased in Europe with about 1.5% per year for the last seven
years, and this growth is expected to continue for the coming years (Rabobank, 2017c, p.2). Despite
1

Products with sustainability labels like ‘Beter Leven’, ‘Biologisch’, ‘Fair Trade’ and ‘ASC’.
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the increasing demand for animal welfare, about two third of the broiler chickens held in the
Netherlands are still conventional fast-growing chickens (Boerderij, 2017b).
The Dutch poultry sector is rather dependent on export; about 60-65% of meat production is exported.
For the broiler eggs, 75% of production is exported. Low production costs are of great importance to
be competitive on the European and the world market (Rabobank, 2017b; Rabobank, 2017c). For
Dutch broiler production (including slaughter) the costs equalled 154 eurocent/kilogram carcass
weight in 2015 (van Horne, 2017). Figure 4.1 gives an overview of the primary production costs in
some European countries, where it can be noted that the costs in countries like Poland and Hungary
are significantly lower than in the Netherlands.

eurocents per kg carcass weight
165
160
155
150
145
140
135
130
125

159

158

156

155

154

152

151
140

139

Figure 4.1.: Primary production costs for broiler chickens – base year 2015 (van Horne, 2017, p. 17)

The layer sector is also driven by production costs. This is mostly because the market is driven by
supply (Rabobank, 2017a). For barn-eggs, the production costs seem to be competitive compared to
other European countries (Agrimatie, 2015a). However, it is important to adapt quickly to new market
developments to become less dependent from the price as set in this production costs driven market
(Rabobank, 2017a).
4.2.3. Social factors
The Dutch poultry sector is, together with the pork industry, the least positively evaluated agricultural
sector by society. This has improved a bit in recent years, but additional steps can be taken to improve
this evaluation (Agrimatie, 2017a). Distrust towards the sector are among other things, related to
production, food-safety and cooperative structures along the supply chain. Moreover, animal welfare
is a rather important factor for consumers’ evaluation of the Dutch poultry sector (Agrimatie, 2017a).
To exploit this discomfort of the consumer, transition from conventional -fast growing- broiler chicken
towards concept -slower growing- broiler chicken has been initiated. Nowadays, many supermarkets
supply their ‘own’ concept broiler chickens for the sake of a more sustainable assortment. Animal
welfare, quality of the product, and the limited use of anti-biotics have been important incentives for
the retail to invest in this transition (Boerderij, 2017b).
4.2.4. Technological factors
The poultry sector is considered as one of the most innovative sectors in Dutch agriculture (Dolman
and van der Knijff, 2012). New holding systems have been one of the innovative developments within
the poultry sector. This transition was initiated a decade ago by the new rules and regulations on cage
holding systems and ammonia emissions (Dolman and van der Knijff, 2012). However, this
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development is still ongoing. The “Windstreek” and the “Kipster farm” for example are new holding
systems for broiler and layer chicken respectively. Not only animal welfare is to be improved; the
environmental impact is also to be decreased as much as possible (windstreek.eu, 2017; kipster.nl,
2017). In new holding systems, often concept chickens are held which are slower-growing breeds than
the conventional breeds. Furthermore, in the light of the upcoming ban on beak trimming in 2018,
investments are made in R&D by the compound feed industry (Boerderij, 2016a). The feed structure
and feeding system have great influence on the health and production of non-treated hens. By
optimising this, the hen will be healthier, leading to lower use of feed, energy and medicine. Which
can be beneficial for the holder (ABZDiervoeding, 2017). Despite these initiatives within the poultry
sector, the sector is anxious about limited financial resources for research, which might have
consequences for the innovativeness of the sector. Since the abolishment of the Dutch
“productschappen”2 it has become more difficult to collectively perform research due to the fact that
a structural financial resource now is lacking (Boerderij, 2017a). This especially is worrisome for the
veterinary research, a research area that has been inactive for the last three years (Boerderij, 2017a).
4.2.5. Legal factors
Some legal factors have a direct relationship with other factors mentioned in this PESTLE analysis. For
example, a recent announced legal measure is about the emissions of particulate matter in the Dutch
poultry sector (please note the section on environmental factors). In the coming ten years, emissions
of particulate matter are to be reduced with 50% or 70%, for respectively existing and new poultry
stables (Rijksoverheid.nl, 2017). Furthermore, many measures are to be taken to improve animal
welfare, which conveniently answers the societal demand for more animal friendly products (please
note the sections on economic and social factors). For example, in the Netherlands, beak trimming is
to be abolished from 1 September 2018 on (Boerderij, 2016b). Since most of the Dutch export of table
eggs is destined for Germany, the German market has been leading in this decision (Boerderij, 2016b).
Dutch poultry farmers associated with the German KAT (the German equivalent of the Dutch IKB) even
stop beak trimming in 2017 already (Boerderij, 2016a). In the EU, Germany and the United Kingdom,
are leaders in the abolishment of respectively cage holding systems and the retail of cage eggs in 2025
(Rabobank, 2017a). Since this market is rather important for the Dutch poultry sector, this will be of
influence as well. Furthermore, the IKB quality insurance system is also developed further as to ensure
that employees working with living animals, in e.g. transport and abattoirs, have essential knowledge
of animal welfare and know how to apply that in practice (Nepluvi, 2015). At last, the poultry
production rights mentioned in section 3.1. can also be regarded as an important legal factor that
influences the sustainability enhancement of the Dutch poultry sector. We know that these rights are
limitedly available, meaning that it potentially pressures market growth of the sector. Since market
growth often unlocks financial resources for investments, it is imaginable that with limited market
growth, investments in for example sustainable solutions and/or R&D will cease.
4.2.6. Environmental factors
When referring to environmental factors, one regularly refers to emissions and usage of energy and
other natural resources. The broiler sector uses more energy and water per farm than the layer sector.
An average broiler farm uses 3,756 GJ (1,043 MWh) energy and 1,962 m3 water while a layer farm has
an energy usage of 687 GJ (191 MWh) and a water usage of 1,027 m3. Moreover, a layer farm is about

2

A “productschap” is a public organisation consisting of companies that all work in one specific supply chain
that advocates the interest of the sector. It often has the jurisdiction to set rules and regulations and collect
taxes (Encyclo.nl, 2017).
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three times as energy-efficient as a broiler farm3 (Dolman and van der Knijff, 2012). However,
compared to other livestock industries the poultry sector has a relatively low CO2-footprint. This is
mostly due to the rather efficient feed conversion ratio of chickens (Nevedi, 2015, p. 11). Per kg poultry
meat, about 3.2 kg CO2 is emitted. Per kg eggs, this is about 1.6 kg (Nevedi, 2015, figure p. 11). In
comparison, for 1 kg pork, 4.5 kg CO2 is emitted.
In total, the poultry sector produces 1.4 billion kg manure a year (CBS, 2016a). One third of this manure
is processed at the BMC Moerdijk power plant, which generates 285,000 MWh of green electricity by
the incineration of manure (BMC Moerdijk, 2017). This power plant does also produce 60,000 tonnes
of fertilizer, which is done by thermal conversion of poultry manure (BMC Moerdijk, 2017).
Table 4.2.: Overview environmental impact - Dutch poultry sector

Energy use
Water use
Carbon dioxide (CO2)-emissions
Manure production - total
Phosphate (P2O5) production total
Nitrogen (N) captured in
Ammonia (NH3) emissions total

Broiler sector
3,756 GJ/broiler farm
1,962 m3/broiler farm
3.2 kg/kg poultry meat

Layer sector
687 GJ/layer farm
1,027 m3/layer farm
1.6 kg/kg eggs
1.4 billion kg
28 million kg
9.2 million kg

Sources used: CBS (2016a), Nevedi (2015), and Dolman and van der Knijff (2012)

Related to the production of manure, is the production and emission of phosphate and ammonia. The
chemical elements phosphor (P) and nitrogen (N) are both essential as minerals for agricultural (food
and feed) production. However, a surplus of these minerals can have negative environmental impacts
like reduced water quality and biodiversity. In 2015, the Dutch poultry sector produced about 28
million kg phosphate and emitted 9.2 million kg nitrogen in the form of ammonia (CBS, 2016a).
A recent issue regarding environment and health is the emission of particulate matter. People living
nearby a poultry farm have a higher risk to get pneumonia. There are strong suspicions that particulate
matter play an important role because it most probably makes people more prone to respiratory tract
infections. The particulate matter contains endotoxins, which are micro-organisms that can cause
inflammations of the respiratory tract (RIVM, 2017).
A last issue to be mentioned regarding the environmental factors is the trade-off it has with increasing
animal welfare. Improving animal welfare often implies a larger environmental impact like a larger
CO2-footprint (LTO/NOP and NVP, 2016) and a higher energy and land use (kipinnederland.nl, 2017c).

3

Energy-efficiency of a broiler farm: 3.8 GJ per 1000 euros of output
Energy-efficiency of a layer farm: 1.2 GJ per 1000 euros of output
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4.3. External and internal factors: SWOT
The SWOT analysis examines the strengths, weaknesses, opportunities and threats of a certain project.
Strengths and weaknesses refer to internal factors that might influence the sustainability
enhancement in the Dutch poultry sector. The opportunities and threats consider the external factors.
These will initially be extracted from the PESTLE analysis and complemented with information from
other research on the Dutch poultry sector. Table 4.3. gives an overview of the identified factors of
the SWOT analysis which are elaborated on in the following two sections.
Table 4.3.: Overview SWOT analysis

SWOT
categories
Strengths

Weaknesses

Opportunities

Threats

Identified factors
•
•
•
•
•
•
•
•
•
•
•
•

Specialised (non-integrated) sector
Internationally valued for high quality products
Innovative
Specialised (non-integrated) sector
Pressure on production costs due to legislation related to environment,
food safety and animal welfare (broiler sector)
Under influence of social pressure
Exploit North-Western European market with the supply of concept
products
Align trade-off between animal welfare and environmental impact
New legislation may lead to higher production costs
Lack of transparency and information sharing may slow the innovative
process of the sector as a whole
Avian Influenza outbreaks
Food safety issues

4.3.1. Strengths and weaknesses
An important characteristic of the Dutch poultry sector is the fact that it is very specialised (Dolman
and van der Knijff, 2012; Rabobank, 2017b; Rabobank, 2017c). About 90% of production takes place
at specialised farms/companies (Dolman and van der Knijff, 2012). This is very distinctive from poultry
sectors in other countries which are more integrated along the supply chain, while in the Netherlands
specialisation emphasises the individual firm or company (van Horne, 3 May 2017, personal
communication). Intermediary products are sold along the supply chain from business to business,
based on actual prices or on a contractual agreement (Baltussen et al., 2014). In the layer branch,
about 20%-25% of the layer farms sells their eggs to the packing stations under a contract. The price
is agreed upon when the layer farm receives the new laying hens from the laying hen growing farms.
The packing stations in their turn generally have yearly contracts with the supermarkets (Baltussen et
al., 2014, p. 52). Broiler farms also generally have yearly contracts with the abattoir, and deliver broiler
chicken for slaughter 6 to 8 times a year. Prices are not fixed in the contract but depend on market
prices and quality of the product (Baltussen et al., 2014, p. 62). The structure of the Dutch poultry
sector has its pros and cons, or -strengths and weaknesses-. One could argue that with specialisation
at the individual firm or company, the sector approaches a market of perfect competition. Which is,
from a classic economic point of view, the most optimal (theoretical) market structure. Furthermore,
specialisation implies a high degree of expertise and knowledge that helps to perform better
(Mollenhorst and de Boer, 2004). But, as stated by LTO/NOP and NVP (2016) and Rabobank (2016c),
more cooperation along the supply chain may help to become more efficient through the supply chain
and may help to increase flexibility and adaptability to consumer demand.
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The Dutch poultry sector is internationally valued for their high-quality products. Dutch hatching eggs
and chicks are of constant high quality (LTO/NOP and NVP, 2016) and exported in high quantities to
Russia for example (Agrimatie, 2016d). Also, chicken breasts are exported in large quantities, mostly
to North-Western European countries (Agrimatie, 2016d). Furthermore, the non-conventional
products like free-range and organic eggs are demanded for in Germany. Germany is not self-sufficient
and values the Dutch high-quality products that also incorporate animal welfare (Agrimatie, 2017b).
Next to the high-quality products the Dutch poultry sector is known for its innovativeness. Besides the
statement that the Dutch poultry sector is one of the most innovative sectors in Dutch agriculture
(Dolman and van der Knijff, 2012), LTO/NOP and NVVP (2016) state that the Dutch poultry sector is
also forerunner on the international level. Especially the peripheral actors of the Dutch poultry sector
[like the feed industry and machinery developers], are rather successful in exporting knowledge and
technical innovations (LTO/NOP and NVP, 2016, p. 15).
Even though there have been multiple initiatives in the Dutch poultry sector to shift to more
environmental and animal friendly production in recent years, for example the retail transition from
conventional broiler chickens to slower growing chickens (Boerderij, 2017b) and the development of
new holding systems (Dolman and van der Knijff, 2012). The Dutch poultry is still relatively negatively
evaluated by society. Thus, social pressure is something to be dealt with. It is therefore the case that
the poultry sector is led by both social pressure (groups) and market conditions. This makes the market
more complicated than just a market of perfect competition.
As stated in the economic section of the PESTLE analysis, the poultry sector is driven by production
costs. The Dutch broiler sector has high production costs as compared to Eastern-European countries.
Characteristic for the production costs in the Netherlands, is the relative high influence of
European/Dutch rules and regulations on environment, food safety and animal welfare (van Horne,
2013; LTO/NOP and NVP, 2016). In 2011, the costs directly related to these rules and regulations
accounted for 6.8% of the total costs for broiler farmers (van Horne, 2013, p. 37).
4.3.2. Opportunities and threats
All factors identified in the PESTLE analysis can be used as input for the SWOT analysis. However, it is
advised to limit the identified factors in the SWOT analysis to a maximum of five identified points per
category, which are at the same time not too generally stated (please note section 2.1.2). It is
therefore key to use PESTLE to indicate a couple specific opportunities and threats rather than copyand-paste the PESTLE analysis into the SWOT analysis: that would make the list of identified factors
too extensive. Where both the PESTLE and SWOT analyses are inherently prone to subjectivity of the
author. The process of rephrasing and combining of the initial PESTLE input adds an extra layer of
subjectivity where the reader might disagree with after reading the former chapter. The following
outcome on identified opportunities and threats should therefore be seen as one of the many possible
perspectives on the sustainability enhancement of the Dutch poultry sector.
The Dutch poultry sector mostly serves the North-Western European market. The consumers in this
region ask for more sustainable products, especially focussing on animal welfare. With the Dutch
poultry products being valued already for their high-quality and added-value products like free-range
and organic eggs, it might be possible to exploit this market further by supplying more concept
products that emphasise environmental and animal friendliness.
Much legislation is to be implemented in the coming years. The legal section of the PESTLE analysis
shows that on the national level, but also in the United Kingdom and Germany legislation will be
implemented that is aimed to serve animal welfare. Because the production costs within the
Netherlands are highly influenced by this kind of legislation, it may lead to higher production costs
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compared to other low-cost countries like Brazil, Thailand, and East-European countries. Especially for
those still supplying conventional poultry products, this legislation might be a threat that deteriorates
their international competitive position.
In earlier sections the Dutch poultry sector is praised for its innovativeness. However, the innovative
capabilities nowadays are mostly dependent on initiatives and (financial) resources from the private
sector. Implying that transparency and information sharing may not be as common as it might be with
collectively performed research because of competitive reasons (Boerderij, 2017a). It is imaginable
that this may be beneficial for the individual firm, but slows the innovative process of the poultry
sector as a whole. But, this innovativeness may open the door to align animal welfare and
environmental impact. This development has started already, but may be enhanced even more
triggered by the upcoming legislation and the consumer demand for sustainable products.
Besides the above discussed opportunities and threats that can be extracted from the performed
PESTLE analysis, it is important to consider the threats related to Avian Influenza. Avian Influenza is a
virus greatly impacting the health of birds, farm income, sector image, and possibly, food safety
(Rabobank, 2016a; 2016b; 2016c). It is a risk affecting the whole sector; the conventional supply chains
as well as the supply chains working with new concepts in both the broiler and layer branch. The recent
fipronil-gate in the Netherlands and Belgium is also a classic example of a food safety issue that affects
the whole sector. Even though it might not directly relate to the sustainability of a sector, such food
safety issues are of great importance to consider when it comes to potential threats.

4.4. Concluding on a strategy
Based on the PESTLE and the SWOT analysis, it is suggested that the Dutch poultry sector should
differentiate their products from conventional products. By investing in added-value products with
emphasis on environment and animal welfare, the Dutch poultry sector might strengthen its market
position, especially on the North-West European level.
Both the external and internal factors support the potential strategy where the Dutch poultry sector
differentiates its products by supplying concept products rather than conventional products. A focus
on animal welfare and environmental impact is key to this strategy. This is a strategy that firstly can
be concluded by the opportunities identified in the SWOT analysis but may also be supported by the
strengths of the sector. The Dutch poultry sector is inherently very specialised and innovative, which
at the least is a supportive environment for this transition. The fact that the Netherlands is already
known for its high-quality products makes that, possibly, relatively low investments need to be made
for the positioning of the concept products. Furthermore, the PESTLE analysis shows that animal
welfare and environmental impact are reoccurring themes under the different PESTLE categories. By
implementing the suggested strategy, the Dutch poultry sector is therefore expected to meet many
demands from the external environment.
Threats and weaknesses need to be kept in mind when implementing this strategy and may help to
predict what thresholds are at stake during this process. One very important reoccurring factor to
consider is the relatively high production costs the Dutch poultry sector is facing. This potentially
complicates the strategy because it challenges the competitiveness of the Dutch sector since the
European market is driven by production costs. Therefore, it is important to give an indication on
whether and how this strategy is economically viable.
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5. The strategy – following the theory of monopolistic competition
In economic terms, the strategy of differentiation mainly follows the theory of monopolistic
competition where there are many suppliers that all supply different types of the same product
category. As an illustration one could consider the European automobile industry as a real-life case
that approximates monopolistic competition. The theory of monopolistic competition will be
described and discussed as to provide guidance to implement the proposed strategy for the Dutch
poultry sector. Section 5.1. will give an overview of the ´standard´ theory of monopolistic competition
as described by Krugman and Obstfeld (2009). Moreover, sections 5.1.1 and 5.1.2. continue on this
theory by including firm specific marginal costs and trade to the model, respectively.

5.1. The ‘standard’ theory
Whereas below, the assumptions behind the theory of monopolistic competition are discussed and
linked to the case of the Dutch poultry sector, appendix II provides a summary of the model of
monopolistic competition. Therefore, for those readers needing a recap on the theory of monopolistic
competition it might be fruitful to go through the appendix first before continuing reading this section.
As can be seen from appendix II, monopolistic competition deviates from real life situations due to
the many assumptions underlying it. First, all firms are assumed to supply their own differentiated
product which implies that there are as many firms as there are differentiated products. This is not
the case in the Dutch poultry sector, i.e. there are multiple firms for example just supplying ‘organic’
or ‘free-range’ labelled eggs. Even though their business practices might be different, and their
products might slightly differ, the products are marketed the same. However, concept products like
‘rondeel-eieren’ and the ‘nieuwe standaard kip’ that are exploited by supermarkets (please note
section 4.2.3. Social factors) show that differentiating independently from sustainability and animal
welfare labels also takes place in the sector. By assuming firms to supply their own differentiated
product, the theory of monopolistic
competition suggests that firms only decide on prices and quantities based on the heterogeneous
market. It is imaginable though that firms also decide on this by looking at the competitors with the
same type of product. Thus, they look solely at the homogenous market or they are price takers.
Secondly, firms are assumed to take the prices charged by others as given: they consider their own
effect on the market to be zero. When looking at the Dutch poultry sector as a whole, this is not true.
For example, there are only a few breeding organisations active in the Netherlands. It is imaginable
that they therefore act as oligopolies and do not fit the monopolistic competition model.
Nevertheless, firms active in e.g. the growing, propagation, broiler and layer links of the supply chain
may very well behave according the theory of monopolistic competition because there are many
(inter)national competitors.
The last assumption is that all firms are believed to have identical demand functions and cost
functions, i.e. the firms are symmetric. This is without any doubt unrealistic. As stated by Montagna
(1995) the production of heterogeneous products implies the existence of heterogeneous firms with,
among other things, non-uniform cost structures. Montagna (1995) therefore included firm-specific
marginal costs into her model of monopolistic competition which will be discussed in the following
section.
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5.1.1. Including firm-specific marginal costs4
The model of Montagna (1995) shows that technical heterogeneity and elasticity of substitution are
of great importance for the outcome of the steady state of the industry: higher levels of both factors
lead to a more efficient industry with higher profits. As with the standard theory of monopolistic
competition, the model of monopolistic competition with firm-specific costs described by Montagna
(1995) starts with a demand function for firm 𝑖. This demand function naturally is an outcome of the
consumer maximisation problem (Montagna, 1995, p. 320) and has the properties that the demand
for a specific product supplied by firm 𝑖 depends on the number of other similar products available in
the market (𝑛), and the charged prices for these similar products (𝑃̅).
𝑄𝑖 =

𝐴 𝜎−𝜂 −𝜎
𝑃̅
𝑃𝑖
𝑛

Supposing that in the ideal situation supply equals demand, 𝑄𝑖 denotes the quantity supplied of
product type 𝑖. 𝐴 is a constant representing a scaled measure of nominal income. As in appendix II, 𝑛,
𝑃̅, and 𝑃𝑖 denote the number of similar product available in the market, the industry price index, and
the charged price for product type 𝑖 respectively. Both 𝜎 and 𝜂 are the parameters used for the
elasticity of substitution and price elasticity of demand respectively. Note that 𝜎 denotes the elasticity
of substitution between varieties, i.e. the product types. For behavioural plausibility, it is assumed by
Montagna (1995) that 𝜂 < 𝜎 (p. 320). Consumers are therefore more likely to substitute a type A
product for a similar type B product than lowering their consumption of product A when it’s price
increases. The cost function (𝐶𝑖 ) has the same form as for the standard model of monopolistic
competition, except for the fact that marginal costs are firm-specific.
𝐶𝑖 = 𝐹 + 𝑐𝑖 𝑄𝑖
Where 𝐹 is the fixed production costs, independent from the product type that is produced. It is
imaginable that this includes costs for the input factors land and capital. Montagna (1995) adds to this
by stating that it can be perceived as the sunk costs for firms that fail to enter and survive in the
industry. The marginal costs are depicted by 𝑐𝑖 . The higher the value of 𝑐𝑖 , the lower the efficiency of
firm 𝑖. The range of values for 𝑐𝑖 in the industry therefore represents the technical heterogeneity
amongst the firms in the industry. The broader this range, the higher the technical heterogeneity. The
firm’s optimal price function can be derived by solving the profit maximisation problem, and looks as
follows:
𝑃𝑖 =

𝜎
𝑐
𝜎−1 𝑖

Important to note is that it is assumed that firms ignore their own effect on the market prices, which
is standard for a model of monopolistic competition. Naturally, firms will only enter the market when
their expected profit will be greater than zero and firms will exit the market when profits are lower
than zero. In steady state, expected profits and profits will be zero for every firm. However, because
this model includes firm-specific costs, this steady state will exist of a spectrum of possibilities with
different values for 𝑛 and 𝑐𝑖 . Furthermore, the steady state will be characterised by a dispersion of
profits, and inherently with that, a dispersion of prices and quantities amongst the firms (p. 323). The
profit function for firm 𝑖 is defined as follows (p. 321):

4

The notation of the functions as described by Montagna (1995) are adapted slightly to match the notation
used in appendix II. Furthermore, not all steps taken, and calculations made before the final functions (e.g. the
demand function or optimal price function) and conclusions are extensively explained. For further in depth
understanding of this model, please consider the original paper.
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𝛱𝑖 =

𝜑𝐴 𝜎−𝜂 1−𝜎
𝑃̅
𝑐𝑖 − 𝐹
𝑛

Where 𝜑 = (𝜎 − 1)𝜎−1 𝜎 −𝜎 . Where the steady state of course is determined by the spectrum of
values for 𝑛 and 𝑐𝑖 , the values for the elasticity of substitution 𝜎 and the technical heterogeneity
amongst firms, the range of values that exists for 𝑐𝑖 , are of great importance. That is to say, a higher
degree of technical heterogeneity and a larger elasticity of substitution lead to a higher average
industry efficiency (i.e. low marginal costs of an average firm) (p. 323). Thus, firms need to have a
higher level of efficiency (low marginal costs) before they will be able to enter (and survive in) the
industry, which is referred to as the efficiency cut-off point (𝑐 ∗∗ ). Less firms will therefore be active in
the industry (p. 323) while the expected profits for a surviving firm will be higher due to higher
efficiency levels (p. 324). Figure 5.1. gives a graphical representation of these negative relations.

Figure 5.1.: Efficiency cut-off point and number of firms in the industry (source: Montagna, 1995, p. 324)

5.1.2. Including trade
Jean (2002) indicates that recent research has showed the importance of the heterogeneity of firms
as a determinant of trade and its consequences (p. 291). Therefore, he tried to build a model that
shows how the heterogeneity of firms influences the nature of trade, how this affects the population
of (exporting) firms, and its consequences in terms of industry-wide efficiency. Montagna’s (1995)
model of monopolistic competition with, randomly drawn, firm-specific marginal costs serves as a
base for his international trade model. A brief explanation of the model and the main conclusions are
given below. For in depth (mathematical) understanding of the model please consider the original
paper.
Jean’s (2002) model consists of a home and a foreign country that produce a homogenous good H and
a differentiated good D respectively. In both countries, incumbent firms can freely decide whether or
not they would like to export their product. For the differentiated good D exporting implies that costs
increase with fixed exporting costs and an ad valorem tariff barrier. Homogenous good H is assumed
to be tradable without costs. The main conclusion of Jean (2002) is that trade openness increases the
average productive efficiency in the differentiated-good sector. This positive effect on the industry’s
efficiency stems from two different mechanisms: the defensive and import driven one, and the
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offensive and export driven one (Jean, 2002, p. 305). The former one is at stake when the profit
opportunities of exports do not weight out the negative effects of imports on the expected profit of
firms entering the market. In this case, opening up for trade will not induce extra incentives to enter
the market. Therefore, only the most efficient firms might have the opportunity to increase profits
through export of goods and the least efficient firms might exit the market (Jean, 2002, p. 305). The
offensive mechanism comes into action when exports are profitable and therefore attracts extra
entrants compared to the non-trade model. This will intensify competition; more firms are active in
the domestic industry and the incumbent firms will lose on profits. Again, the least efficient firms will
exit the market which implies that entrants are required to have a rather high efficiency level as to be
able to survive in the market (Jean, 2002, p. 305).
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6. Implications
The proposed strategy to enhance sustainability in the Dutch poultry sector by investing in addedvalue products is believed to be fitting following the PESTLE and SWOT analyses and the theory of
monopolistic competition. It is questionable however what the implications will be for the industry
and the individual (farmer). It is important to elaborate on these implications separately because the
individual needs to be ‘on board’ for the strategy to reach its full potential for the industry. The
following sections will therefore discuss the implications of the strategy on the industry (section 6.1.)
and the firm level (section 6.2.) respectively.

6.1. Implications for the Dutch poultry industry
Montagna´s (1995) model on monopolistic competition concludes that technical heterogeneity and
elasticity of substitution are of great importance for the outcome of the steady state: higher levels of
both factors lead to a higher industry efficiency with higher profits. Furthermore, the industry’s
efficiency will increase as well when involved in international trade. The following sections make a
translation of the workings of these factors into the real-life context of the Dutch poultry sector.
6.1.1. Technical heterogeneity and elasticity of substitution
The combined effect of technical heterogeneity and elasticity of substitution determine industry
efficiency and profits per firm. Therefore, even though discussed separately below, one should
consider these factors simultaneously for a complete understanding because the effect of one factor
could be outweighed or strengthened by the other.
Technical heterogeneity
Table 6.1. gives an indication of technical heterogeneity amongst firms along certain links of the
poultry supply chain by showing the highest and lowest marginal costs known according to the
“Kwantitatieve Informatie Veehouderij 2016-2017” report (WUR, 2016). The costs mentioned under
the “Toegerekende kosten” sections of the WUR report (2016) are included as indication for the
marginal costs: these consist of purchase, feed and interest rate costs. The costs mentioned under the
“Overige toegerekende kosten” (e.g. electricity, veterinary and transport costs) sections are
considered to be average costs rather than marginal costs and are therefore excluded in this
calculation. Appendix III consists of an excel file showing how the lowest and highest marginal costs
were calculated (in Dutch).
As stated in section 5.1., the growing, propagation, broiler and layer links of the supply chain may very
well behave according to the theory of monopolistic competition. Since, especially the layer farms and
broiler farms supply products that are also dedicated to the North-West-European export market of
the Dutch poultry industry, the marginal costs of these links are included in the overview. However,
section 3.2. indicated that also broiler eggs and one-day old chickens are export products provided by
propagation farms either/or hatcheries. Germany and Belgium are important importers of these
products, especially regarding the broiler eggs. Therefore, an indication for the technical
heterogeneity among propagation farms is also provided in this overview.
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Table 6.1.: Technical heterogeneity in the Dutch poultry supply chain

Propagation
(broiler chain)
Layer farm
Broiler farm

Lowest
marginal
(per chicken)
€21.46

costs Highest
(per chicken)
€22.96

€17.61
€1.48

marginal

cost

€30.74
€2.27

Source used: WUR (2016)

The differences in costs in the table above are determined by the holding systems at stake and/or the
input factors used that are linked to animal welfare. For the layer farms the costs for (enriched) cage,
barn, free range and organic holding systems were considered for the calculations. Please see
appendix III for a detailed overview on this. Practically, the lowest marginal costs represent the lowest
costs possible for a(n) (enriched) cage holding system. The highest marginal costs are represented by
a fully organic holding system. The technical heterogeneity for the broiler farm is determined by the
farmer’s choice to hold fast-growing broiler chicken or slower-growing broiler chicken, where the fastgrowing kind is the cheaper option. It is important to note that some of the cost differences may exist
among farms due to variances in feed intake rather than factors linked to animal welfare or
environment. This latter is the case for the propagation farm.
The layer and broiler farms show the highest levels of technical heterogeneity when compared to the
growing farms in both the layer and the broiler chain of the poultry sector. According to Montagna
(1995) this implies that these links in the sector have the lowest efficiency cut-off points in the long
run. They might therefore expect the highest profits per firm. However, there might be fewer firms
active in the market than currently is the case. The propagation farm shows no high technical
heterogeneity as compared to the layer and broiler farms and is therefore expected not to gain the
highest profits in the long term.
Elasticity of substitution
Regarding the elasticity of substitution, the following indication can be made. We know that in Europe,
the price elasticity of demand for poultry meat is approximately 0.851 (Gallet, 2012, p. 23). The
demand for eggs is often considered to be rather price inelastic, meaning that the price elasticity of
demand has a value between minus one and zero (−1 < 𝜂 < 0) and is often said to be around -0.1.
This assumption however, limits itself to table-eggs. It is imaginable that when the market for
processed foods is taken into account, higher levels of the price elasticity may be expected. We know
that for behavioural plausibility 𝜂 < 𝜎, thus the elasticity of substitution should have a minimum value
of 0.851 for poultry meat and -0.1 for eggs.
Note that it is very insightful to consider elasticity of substitution in the model of Montagna (1995) by
looking at the two extreme cases: the elasticity of substitution is as low as possible (σ→0 i.e. an
industry with perfect heterogenous products), and; the elasticity of substitution is as high as possible
(σ→∞ i.e. an industry with homogenous products). Regarding the former case, Montagna’s model
shows that firms can ask incredibly high prices and increase profits massively on the short term.
However, perfectly heterogenous products will not benefit industry efficiency (as indicated by figure
5.1.) and profits in the long term. For the latter case the model of Montagna (1995) shows that the
industry will reach the form of perfect competition when supplying homogenous products. Thus,
prices equal marginal costs and will be equal along all firms in the long term, which has the
consequence that the industry will only exist when marginal costs are lower than one (ci ≤ 1) because
no profits can be made otherwise. At first sight, this does not correspond to the strategy to
differentiate the product supply of the Dutch poultry sector. The model clearly shows that for the
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industry, it is most fortunate to supply homogenous products as to increase industry efficiency (lower
marginal costs) and profits per firm. Furthermore, since the Dutch poultry market is highly productioncost driven, the lower marginal costs might help the Dutch poultry sector to compete on the
international market. Differentiating products by investing in added value products with emphasis on
animal welfare and environment is in therefore in contradiction with the model. However, it is
imaginable that this investment in added-value products, especially in the context of trade with the
North-West European market, makes that all products supplied meet the social demands for animal
welfare and environmental friendliness which makes that these products are still rather
interchangeable as compared to e.g. organic vs conventional products. Some sort of sub-category of
the industry is created where the elasticity of substitution probably will be higher than for the industry
as a whole.
Combined effect
From the section on technical heterogeneity one might conclude that highest long-term profits may
be expected in the broiler farm and layer farm links of the supply chain. This naturally benefits the
industry as a whole because of the accumulative calculations to measure industry profits. The
combined effect of both the technical heterogeneity and a high elasticity of substitution is therefore
expected to be strongest in these links of the supply chain. Moreover, because these links are also
most involved with the North-West European market it may be possible to create this so-called
submarket of added-value products that will have a rather high intra elasticity of substitution that
will benefit competition. Even though the industry will benefit from the strategy to differentiate
product supply, other links of the supply chain like the breeding and growing farms, are expected to
profit less from this strategy. These links in the supply chain are less involved in the North-West
European market and show less technical heterogeneity (please note appendix III for an overview on
this).
6.1.2. International trade
Jean (2002) states that “when trade costs and the international difference in average productive
efficiency are sufficiently low, [the] offensive logic dominates the defensive one” (p. 305). It is
imaginable that this is the case for the Dutch poultry sector active in the North-West European market,
that is rather comparable when looking at the production costs (section 4.2.2.) and the fact that trade
takes place in the institutional context of the European Union (pre-Brexit) i.e. low trade costs. Thus,
according to Jean (2002) it can be expected that the industry’s efficiency is likely to increase due to an
export driven mechanism: exports may be rather profitable which attracts extra entrants compared
to a non-trade situation; competition will intensify, and the least efficient firms will exit the market.

6.2. Implications for the Dutch farmers
Where the theory on monopolistic competition predominantly gives an insight in the strategy of
product differentiation from an industry-level perspective, the insight for the firm-level is limited. As
was stated in section 4.1.: “the sustainability enhancement of the poultry sector is partly dependent
on the choices that are made at the individual level”. Thus, it is important to pay attention to the
choices made on the firm-level: how can the individual be encouraged by the sector to invest in a
differentiated production process as to follow up on the set strategy? Not all farmers might be
intrinsically interested to differentiate their product system to a more animal-friendly or
environmental-friendly one. Factors that influence this decision include profit maximisation,
environmental stewardship, and lifestyle (Peterson et al. 2012). A diversity of motivations could be at
stake for a farmer to make the conversion towards a more sustainable farming system e.g. farming
premium, personal health, quality of the soil, and the preference for ‘traditional’ farming
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(Fairweather, 1999). However, economic viability and financial incentives are often included as
important motivations for farmers (Fairweather, 1999; Peterson et al. 2012).
Again, the extreme outcomes of Montagna´s (1995) model may give insight in the implications for
the individual farmer. As was stated in the former section on elasticity of substitution and its
implications for the industry, an industry with perfectly heterogeneous products will allow individual
farmers to ask high prices and increase profits in the short term. Furthermore, figure 5.1. shows that
in such an industry more firms will be active in the market which may be beneficial for the individual
farmer who has relatively high marginal costs. Nevertheless, firms are still dealing with a productioncost driven market, which demands lowering (marginal) costs as to be able to compete, especially on
the international market. This means that firms need to ‘stay ahead’ their competitors through
technological innovation. In the short term, this will gain them a higher producer surplus. In the long
term, this extra surplus is not ensured: this depends on the demand and supply functions and their
elasticities. The following figure 6.2. denotes the difference between the short-term and long-term
gain in producer surplus. Note that in the short term, the price cannot be changed.

Figure 6.2.: Producer surplus changes for the individual firm

The strategy to ‘stay ahead’ of competitors is referred to as the first-mover advantage (FMA). Where,
the FMA is questionable, -it is known in literature that it can also be a disadvantage-, it is at the least
beneficial to keep technological capabilities on a high level in relative terms compared to competitors;
technological knowledge can be a source of competitive advantage. Franco et al. (2009) state that
technological capabilities and innovation is positively related to firm survival, whether they are the
first-mover or a responder. Furthermore, industry dynamics are also of great importance for the
persistence of the FMA. For example, Gomez, Lanzolla, and Maicas (2016) show that market growth
is likely to negatively affect the persistence of the market share of the first-mover. High market growth
is therefore perceived to be undesirable for FMA. Also, technological discontinuity (a technological
breakthrough) of the industry, may negatively affect market share and profitability of the first-mover:
it can decrease the incentives and ability of a first-mover to “make efficient incentives in the new
technological field” (Gomez, Lanzolla, and Maicas, 2016, p. 268). Though imposed by the
implementation of poultry production rights, the Dutch poultry sector has not known much growth
the last decade: the number of chickens held in the Netherlands has been more or less steady in the
last decade (LTO/NOP and NVP, 2016). Despite the artificial ‘stable’ market growth, one might believe
that it benefits the first-mover after all. Furthermore, the Dutch poultry sector is believed to be a
rather innovative industry that may induce technological breakthrough. However, as was stated in
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section 4.2.4. Technological factors, it has become more difficult to collectively perform research due
to a lack of structural financial resources because of the abolishment of the ‘productschappen’. It is
imaginable that this raises opportunities for individual farmers to become the first-mover and induce
technological discontinuity him- or herself. It is important though that notions like marketing, product
development and resource acquisition should also be given attention to (Franco et al. 2009). These
are capabilities that firm-owners should have, either a first-mover or a responder, to properly respond
to their dynamic environment on the macro and the micro-level.
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7. Conclusion and discussion
The main question to be answered in this thesis was the following: What strategy can be taken by the
Dutch poultry sector to enhance sustainability? Both SWOT and PESTLE analyses have been at the
base to come up with a though-through strategy that keeps in mind internal and external factors to
be reckoned with. The strategy suggested for the Dutch poultry sector follows the theory on
monopolistic competition where producers in the supply chain are to differentiate their products from
its competitors. When the differentiation is focused on the added-value features of animal welfare
and environmental friendliness, this strategy is believed to meet social, environmental, and
economical factors and needs that are at stake for the Dutch poultry sector. This includes the
strengthening of the market position in North-West Europe. Below, the strategy will be discussed in
more detail. Thereafter, the strategy will be elaborated on in the context of existing literature.
Furthermore, the research methods used, and outcomes of this thesis will be discussed as to figure
out what improvements could be made. At last, suggestions are made for future research.

7.1. Underpinning of the strategy
Despite that the theory of monopolistic competition the theory as described by Montagna (1995) is a
macro-economic theory, it is used to provide a two-sided perspective on the strategy: the industryand the individual perspective. Both perspectives may seem contradictory at first sight, but can both
be used as an argument to invest in added-value products. For the industry (i.e. the Dutch poultry
supply chain) it can be concluded that heterogeneity amongst firms regarding their marginal costs is
beneficial because it increases profits and lowers the marginal costs of the average firm, thus the
industry efficiency increases. Assuming that differentiating product supply inherently implies different
cost structures for firms, which includes the marginal costs, this is a first underpinning of the strategy.
Moreover, it can be rather beneficial for the industry to increase the elasticity of substitution because
this again increases profits and industry efficiency. Yet, increasing elasticity poses some ambiguity on
the set strategy: it encompasses a homogeneous market. It is imaginable however that the investment
in added-value products, especially in the context of trade with the North-West European market,
makes that some sort if sub-market is created in which the products supplied meet the social demands
for animal welfare and environmental friendliness. These products are still rather interchangeable as
compared to e.g. organic vs. conventional products. The elasticity of substitution in this sub-market
will therefore be rather high while the whole sector supplies all varieties of product types. The last
underpinning for the strategy on the industry-level is the benefits that come with trade. Investing in
added-value products will mostly help to strengthen the North-West European market. Especially
because of the low trade costs (read: due to the institutional context of the European Union) and
rather comparable production costs, the trade with North-West European countries is supposed to
boost the industry’s efficiency once again; exports may be rather profitable which attracts extra
entrants compared to a non-trade situation, competition will intensify and the firms with the highest
marginal costs will exit the market (Jean, 2002). For the individual farmer a low elasticity of demand
is preferable to a high one, thus a heterogeneous market is preferred to a homogenous one. In the
short term this means that farmers can ask high prices and increase profits. Furthermore, the
heterogeneous market will allow more firms to be active in the market. In a production driven market
this may be beneficial because farms with relatively high marginal costs will initially also be able to
survive in the market. However, to be able to compete on the (international) market, farmers may
make use of the first-mover-advantage: keeping technological capabilities on a high level in relative
terms compared to competitors may induce a competitive advantage.
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7.2. Placement of the strategy in existing literature
The suggested strategy for the Dutch poultry sector to invest in differentiated products emphasising
animal welfare and environment follows well on the worldwide trend to increase economic
performance in the context of sustainability. Firms and regions try to become international market
leaders by innovation and “smart” specialisation; they try to differentiate themselves from their
competitors as to increase economic performance (Boons et al, 2013). When comparing this strategy
to the guideline provided by the Dutch poultry sector itself in “Koers voor een vitale pluimveehouderij
in 2025”, one might argue that the strategy is developed with another starting point (or perspective)
than the guideline. That is to say, the strategy sees external factors provided by the PESTLE analysis as
given while the guideline sketches conditions that the external environment should meet for the
Dutch poultry sector to operate in e.g. the poultry production rights should be abolished, and;
initiatives that promote sustainability are initialised by the market and not by national rules and
regulations (LTO/NOP and NVP, 2016, p. 33-34). Whereas these conditions probably are beneficial for
the Dutch poultry sector to operate in, the strategy proposed in this thesis might give an additional
perspective to enhance sustainability that is less dependent on external actors like government and
research institutes. Note that dialogue and cooperation with these actors is still encouraged as to
achieve a facilitative environment that ease the implementation of the strategy.

7.3. Caveats of the research methods
One caveat is the use of PESTLE and SWOT analyses as theoretical framework. Both are common
planning methods used to identify external and internal factors that influence a certain project.
However, it is undeniable that these planning methods are prone to the subjectivity of the user. This
means that the internal and external factors identified in this thesis are perceived by the author to be
important for the sustainability enhancement of the Dutch poultry sector. However, this list of
identified factors might be perceived to be incomplete or even false according to others. The
conclusion from these planning methods to invest in added-value products is therefore prone to
subjectivity as well; another author might have come to another conclusion with the same identified
factors. This thesis therefore provides one of the many possible perspectives on the matter of
sustainability enhancement in the Dutch poultry sector.
The use of Montagna’s (1995) model on monopolistic competition as underpinning for the strategy
can be seen as rather ambiguous. The line between macro- and micro-level of the model seems to be
very thin. Whereas, the starting point of the model is anchored in the micro-level assumption that
firms are heterogeneous in their cost structures, the long-term equilibria are defined on the macrolevel: the industry-level. Therefore, it is hard to pinpoint the workings and outcomes of the model to
the ‘right’ market level. Yet, the model is used to provide some insight regarding the implications for
both the industry and the individual firm. This could have imposed some ambiguity in the
underpinning of the strategy. The contradictory preferable values for the elasticity of substitution on
the industry- and the firm-level may be representative for this ambiguity.
In this thesis, the Dutch poultry sector is seen as ‘the industry’ that Montagna (1995) is referring to.
Chapter 3 of this thesis describes the sector as a supply chain that consist of two branches: the broiler
and the layer branch. In the analysis however, one might question whether or not this complete supply
chain, the complete industry, has been subject of interest in practice. The proposed strategy
emphasises the strengthening of the North-West European market which implies that the view on the
industry is mostly limited to the market of the poultry sector end-products: meat and eggs. For
example, the estimations made for the technical heterogeneity in section 6.1.1. show that only the
last links of the supply chain are considered. It is imaginable that this focus on the last part of the
supply chain, rather than the whole industry, has the consequence of the strategy being rather
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generally formulated. One last flaw of this thesis that might have contributed to the rather general
formulated strategy is the fact that no official interviews are performed to validate the strategy
formulated.

7.4. Suggestions for future research
The strategy to invest in added-value products, emphasising animal welfare and environmental
friendliness, supposedly benefits the last links of the supply chain the most. The broiler and layer farms
are expected to gain the highest profits and the lowest marginal costs on the long term as compared
to the other links in the supply chain. It might be interesting to perform research on how these benefits
can be more evenly distributed along the chain. When that is the case the strategy is expected to
enhance sustainability even more because all supply chain links may be more actively involved in the
strategy. A suggested starting point for such a research might be to examine a way to implement the
strategy in such a way that individual firms are actively involved. One way to do this is to give special
attention to the incentives and facilities that farmers will need to align with the strategy e.g. by
performing a survey. In this way the strategy might evolve to a specific set of action points that need
to be taken by the poultry sector to reach its full potential.
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Appendices
Appendix I – Explaining the Dutch poultry supply chain links
The vertical links of the Dutch poultry supply chain are briefly explained and elaborated on. This
appendix is most valuable for readers that are not as familiar with the poultry sector. The level of
detail will therefore be not as extended: the basic principles and activities within each link are
explained.
Table I.1.: Basic principles and activities in the poultry supply chain

Chain link
Breeding farm

Growing farm

Propagation farm
Hatchery
Laying hen
growing farm
Broiler/layer farm

Abattoir/Packing
station
Processing
industry
Consumer market

Description
Organisation that develops new or improved breeds. Thus, this link of the
chain is about genetic selection using selection and crossbreeding. These
new or improved breeds are sold to the next link in the chain as so-called
‘(groot)ouderdieren’.
Before the chickens bred at the breeding farm can be used at the
propagation farm, they need to mature until they are 18-20 weeks old
(Kipinnederland.nl, 2017).
The ‘(groot)ouderdieren’ are held at the propagation farm to produce eggs
that will hatch either broiler chickens or layer hens (the ‘ouderdieren’).
The eggs produced at the propagation farm are artificially hatched at the
hatchery, this takes 21 days.
The layer hens that hatched at the hatchery are grown at the laying hen
growing farm to mature until they are about 20 weeks old. By then they can
lay eggs for consumption.
Either the broiler chick from the hatchery, or the laying hens from the
growing farm are held for production. Broiler chicken are held for 6-10
weeks before they are ready for slaughter.
At the abattoir the broiler chickens are slaughtered and optionally cut up for
the retail or processing market. The packing station gathers the eggs
produced by layer hens and packs them for the retail or processing market.
The primary products delivered by the abattoir or packing station are
processed and potentially used for processed foods.
Being e.g. the butchery, the supermarket, the restaurant or foreign
destinations.

Source: Kipinnederland (2017b)
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Appendix II – Monopolistic competition
Monopolistic competition is based on two essential assumptions. The first one is that firms are
assumed to differentiate their products from their competitors’. Therefore, monopolistic competition
denotes a market of heterogenous products. By supplying a differentiated product firms try to extract
themselves a bit from the competitive environment: they create a monopoly for their own specific
differentiated product. The second assumption of monopolistic competition is that all firms take prices
charged by competitors as given and ignore the effect their own prices might have on competitors’
prices. Even though all firms operate in a competitive environment, every individual firm behaves as
if being a monopolist (Krugman and Obstfeld, 2009, p. 120).
Because the differentiated products can be seen as substitutes, the demand for a specific product
supplied by firm 𝑖 depends on the number of other similar products available in the market (𝑛), and
the charged prices for these similar products (𝑃̅). A demand function with these properties can be
denoted by the following equation (p. 121):
1
𝑄𝑖 = 𝑆 [ − 𝑏(𝑃𝑖 − 𝑃̅)]
𝑛
Assuming that supply equals demand, 𝑄𝑖 is the supply of firm 𝑖. 𝑆 is the total supply of the industry.
Moreover, 𝑛 is the number of firms in the market, thus the number of similar products available in the
market. The constant term 𝑏 represents the responsiveness of the firms’ supply to its own charged
price 𝑃𝑖 and the average price of the similar products 𝑃̅. This equation shows that when all prices for
all products are equal, all firms will have the same market share (i.e. perfect competition).
With monopolistic competition, all firms are assumed to be symmetric, meaning that the demand
function and cost function are identical for all firms. This is done for the sake of simplicity of the model.
The specific characteristics of the individual firms do not have to be dealt with. This implies that the
industry only has to be described by the relation between the number of firms (𝑛) and the prices that
will be charged by the typical firm (𝑃𝑖 ). The cost function of a typical firms has the following form (p.
119).
𝐶𝑖 = 𝐹 + 𝑐𝑄𝑖
Where 𝐹 is the fixed costs of the firm that is independent of the output and 𝑐 is the marginal costs.
𝐶

Average costs 𝑄𝑖 looks like the following (p. 119):
𝑖

𝐴𝐶𝑖 =

𝐹
+𝑐
𝑄𝑖

Because all firms in the industry are symmetric, in equilibrium all firms will charge the same price,
meaning that 𝑃𝑖 equals 𝑃̅. As stated before, all firms will have the same market share in such a case
𝑆
𝑛

which equals 𝑄𝑖 = . When this outcome is used to fill in the average costs function, a relationship
between average costs and number of firms can be depicted (p. 122):
𝐴𝐶𝑖 =

𝐹
𝐹
+𝑐 =𝑛 +𝑐
𝑆
𝑆
𝑛

Knowing that in this model 𝐹, 𝑆 and 𝑐 are given and above zero this equation shows that there is a
positive relationship between average costs (𝐴𝐶𝑖 ) and the number of firms (𝑛). To get to an equation
denoting the relationship between the number of firms (𝑛) and price charged by the typical firm (𝑃𝑖 ),
a few more steps need to be taken. First, the demand function can be rewritten (p. 122):
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1
𝑄𝑖 = 𝑆 [ − 𝑏(𝑃𝑖 − 𝑃̅)]
𝑛
1
𝑄𝑖 = 𝑆 [ − 𝑏𝑃𝑖 + 𝑏𝑃̅]
𝑛
𝑄𝑖 =

𝑆
𝑆
− 𝑆𝑏𝑃𝑖 + 𝑆𝑏𝑃̅ = + 𝑆𝑏𝑃̅ − 𝑆𝑏𝑃𝑖
𝑛
𝑛

Knowing that 𝑆, 𝑛 and 𝑏 are given, and firms are assumed to consider 𝑃̅ as given as well, one could re𝐴

𝑄

write the demand function as 𝑄𝑖 = 𝐴 − 𝐵𝑃𝑖 or the inverse demand function as 𝑃𝑖 = 𝐵 − 𝐵𝑖. With 𝐴 =
𝑆
𝑛

1
+ 𝑆𝑏𝑃̅ and 𝐵 = 𝑆𝑏. This implies that the marginal revenue will take the form of 𝑀𝑅 = 𝑃𝑖 − 𝐵 𝑄𝑖 (p.
𝑄

119), thus 𝑀𝑅𝑖 = 𝑃𝑖 − 𝑆𝑏𝑖 (p. 123), because the revenue looks as follows:
𝐴 𝑄𝑖
𝑅 = 𝑄𝑖 𝑃𝑖 = 𝑄𝑖 ( − )
𝐵 𝐵
Thus
𝑀𝑅 =

𝑑𝑅
𝐴 𝑄𝑖
1
𝑄𝑖
𝑄𝑖
= ( − ) − 𝑄𝑖 = 𝑃𝑖 − = 𝑃𝑖 −
𝑑𝑄𝑖
𝐵 𝐵
𝐵
𝐵
𝑆𝑏

From classic theory it is known that a profit-maximising firm will set its marginal revenue (𝑀𝑅𝑖 ) equal
to its marginal costs (𝑐). Rearranging the marginal revenue formula and including the marginal cost
condition gives the following price function (p. 123):
𝑃𝑖 = 𝑐 +

𝑄𝑖
𝑆𝑏

In equilibrium we know that that 𝑃𝑖 equals 𝑃̅ and market shares will equal 𝑄𝑖 =

𝑆
𝑛

for all firms. Thus,

the price function will look like this (p. 124):
𝑆
1
𝑛
𝑃𝑖 = 𝑐 +
=𝑐+
𝑆𝑏
𝑏𝑛
This function shows that there is a negative relation between prices charged (𝑃𝑖 ) and the number of
firms (𝑛). By using this price function and the earlier derived average costs function, it is possible to
find the long-term equilibrium number of firms that the industry will carry. Figure II.1. gives a graphical
representation of such an equilibrium.
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Figure II.1.: Long-term equilibrium monopolistic competition (source: Krugman and Obstfeld, 2009, p. 123)

In this equilibrium prices equal average costs; at this point, firms make zero profits. When there are
less firms active in the industry (𝑛 < 𝑛𝑒 ), prices will exceed the average costs. This implies that firms
are able to make profits, encouraging new firms to enter the market until the equilibrium is reached.
When there are more firms active in the industry (𝑛 > 𝑛𝑒 ), the reverse is the case: firms will exit the
market because average costs exceed prices.
By supplying differentiated products, a sector is able to increase market size (𝑆) when opened up for
trade. This means that the average costs curve will shift downwards, creating a new long-term
equilibrium as shown in figure II.2 (p. 126). More firms (𝑛) are active in the industry. Therefore,
consumers face lower prices and more different types of products.

Figure II.2.: Long-term equilibrium with increased market size (source: Krugman and Obstfeld, 2009, p. 126)

Despite the insight monopolistic competition gives on the initial (positive) effects of increased
market size for both the sector and the consumer, it is not known where these new firms will be
allocated (p. 129): in the own sector and/or the sector it is trading with (e.g. from a neighbouring
country)? With the assumption that both sectors face the same costs of production (symmetric
firms) it is yet impossible to state something about the pattern of trade that might evolve.
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Appendix III – Technical heterogeneity calculations
Below, the excel tables are provided that give an indication of the technical heterogeneity in the Dutch
poultry sector. Calculations for growing farms (broiler and layer chain), propagation farm (broiler
chain), layer farm and broiler farm are made based on the data provided by the “Kwantitatieve
Informatie Veehouderij 2016-2017” report (WUR, 2016). The sections on “Toegerekende kosten”
were used to calculate minimal and maximal marginal costs. Note that the original excel file can be
requested as to be more informed about the underlying functions to the cell-values.
Opfok vleeskuikenouderdieren(growing farms broiler chain)
min

max

Aankoop (euro)
Voer (kg/ouderdier)
startvoer
opfok I
opfok II
Rente (euro/ouderdier)

3

3.4

0.4
1.25
7.8
0.09

0.6
1.75
8.8
0.09

min(euros) max(euros)
€ 3.00
€ 3.30

Totaal marginale kosten

€ 0.11
€ 0.33
€ 1.95
€ 0.09

€ 0.17
€ 0.46
€ 2.20
€ 0.09

€ 5.49

€ 6.22

Voerkosten per 100 kg
startvoer
28.5
opfok I
26.5
opfok II
25

Vleeskuikenouderdieren(propagation broiler chain)
min

max

aankoop (euro/ouderdier)
voer (kg/ouderdier)
20-22 weken
vanaf 22 weken
rente (euro/ouderdier)

9.49

9.49

1.9
43.35
0.2

1.9
49.13
0.2

min (euros) max (euros)
€ 9.49
€ 9.49

Totaal marginale ksoten

€ 0.49
€ 11.27
€ 0.20

€ 0.49
€ 12.77
€ 0.20

€ 21.46

€ 22.96

voerkosten per 100 kg
26

Vleeskuikens (broiler farm)
snelgroeiend ras langzaamgroeiend ras
0.335
0.345
2.380-4.300
4.844
0.4
0.4

aankoop (euro/vleeskuiken)
Voer (kg/vleeskuiken)
rente (euro/chicken)

min (euros) max (euros)
€ 0.34
€ 0.35
€ 0.75
€ 1.53
€ 0.40
€ 0.40

Totaal marginale kosten

€ 1.48

Voerkosten per 100 kg
31.5

€ 2.27

Opfok leghennen (Layer hen growing farms)
Kooihuisvesting Strooiselhuisvesting
Wit
Wit
Bruin
0.72
0.72

Aankoop kuikens (euro/legkip)
Voer (kg/legkip)
startvoer
opfok I
opfok II
Rente (euro/legkip)

0.3
1.3-1.4
3.5-3.7
0.02

0.3
1.45-1.55
3.85-4.15
0.02

min (euros) max (euros)
0.68

€ 0.72

€ 0.68

0.3
1.5-1.6
4.1-4.2
0.02

€ 0.08
€ 0.34
€ 0.88
€ 0.02

€ 0.08
€ 0.42
€ 1.05
€ 0.02

€ 2.04

€ 2.26

Totaal marginale kosten

Voerkosten per 100 kg
startvoer
27.8
opfok I
26.5
opfok II
25

Leghennen (Layer farms)
Kooi/kolonie
Aankoop (euro/legkip)
Voer (kg/legkip)

Scharrel
3.64

overgangsperiode 1.5-1.9
legperiode
Rente (euro/legkip)

4.24
1.7-2.1

53.9
0.12

Vrije uitloop Biologisch
4.39
7
1.7-2.1

52.6
0.13

1.9-2.3
51.2
0.13

Totaal marginale kosten
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51.2
0.2

min (euros) max (euros)
€ 3.64
€ 7.00
€ 0.38
€ 13.48
€ 0.12

€ 1.01
€ 22.53
€ 0.20

€ 17.61

€ 30.74

Voerkosten per 100 kg
Kolonie
25
Scharrel
25.5
Vrije uiloop
25.5
Biologisch
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