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Abstract
1. In this study, we compared a conventional broiler production system keeping fast
growing broilers with an organic broiler production system keeping slow growing

broilers in the Netherlands, both managed by one person working a full time year (Full

Time Equivalent, FTE). This comparison was based on a quantification of economic,
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a half to estimate the amount of feed consumed by birds that died at different moments

of the production round.

the independent organisation “Skal” in the Netherlands. Levies for Skal were based on

INSERT TABLE 3

Discussion on the economic calculations

B { Deleted

: The final

-
-
-

B { Deleted

: based upon

-

B { Deleted:

multiplied by the

J,,j;—— [ Deleted

: plus

- ‘{ Deleted

: feed consumption per bird

multiplied by half

o ‘[ Deleted:

the

o J

: period.

: fast growing broilers

;\\\\\ { Deleted:

are

‘xi N : { Deleted:

€

h \\\‘[ Deleted:

€

AN { Deleted:

Investment costs for

o~
. \\{ Deleted:

are

AN N { Deleted:

€

N
N { Deleted:
AN

€

NS ‘[ Deleted:

Depreciation

Y \
N \\{ Deleted:

for the conventional system

\
v { Deleted:

3%

AN N { Deleted:

and maintenance

N \ { Deleted:

production

- ‘[ Deleted:

production

- ‘[ Deleted:

N T { Deleted:
AN

NS ‘[ Deleted:

\
AR {Deleted:
\

N { Deleted:
\

e ey [ | [y

{ Deleted:

which

- ‘i’?’\ - { Deleted:

upon a yearly

A \\\‘[ Deleted:

€

N N { Deleted:

€

— : { Deleted:

are

- ‘[ Deleted:

production

o 0 0 0 0 A A A

E-mail: br.poultsci@bbsrc.ac.uk URL: http://mc.manuscriptcentral.com/cbps



©CoO~NOUTA,WNPE

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

British Poultry Science Page 10 of 47

10~ - { Formatted: Right

)

Although price per kg of meat was lower for the conventional system than for the

organic system, total revenues were higher because of more birds per production

round (70,000 vs 16,000) and more production rounds per year (6.9 vs 4.6). More birds

and production rounds, however, also meant more total costs (689 vs 265 KEUR). The
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prices and feed costs. In the future, for example, when the consumer market for
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a profit in that case.
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It was found that 3,000 laying hens that could be outdoor from 11:00 h till sunset atan -~ [ commercial farm
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Furthermore, a large part of this manure was dropped close to the hen, house, resulting

in an even increased risk for eutrophication. Ng such data exist for broilers with an

outdoor run, but it is clear that there is a risk for eutrophication in organic broilers.
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includes, use of fossil fuels for production and transport of farm inputs, such as, required for the production

concentrates. In a conventional system, 25% of the total use of fossil fuels is direct use

of electricity and gas at the farm, whereas 70% is, indirect use for cultivation and
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transport of concentrates (Spedding, et al., 1983; Vermeij, 2004). In a conventional g [ Formatted: Font: Italic ]

Deleted: production...energy
comprises ...of ...and is ..." ...’
..production...only ..., and,
therefore, ...is ...to...production
Besides...farms use...Due..., energy
required for heating in organic broiler
production is expected to
double...energy ...organic
production...to...production

on average about 0.15 kWh per bird per, day, (Dyer and Desjardins, 2006). In an

organic system, natural ventilation is used and artificial light is used only in winter

(Rodenburg and van Harn, 2004). Therefore, glectricity use was gstimated to be 50%

lower for an organic compared with g conventional system (Vermeij, 2004). In addition

to, electricity, a conventional system uses,on average 0.09 m® gas for heating during

the first 3 weeks of production to maintain the body temperature of young chicks

(Vermeij, 2004). In an organic system, however, the amount of fossil fuels required for

heating is expected to double due, to the lower stocking densities, (Vermeij, 2004).

Overall, the direct use of fossil fuels, is expected to be 25% higher for an organic

system compared with g, conventional system, (Vermeij, 2004).
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Indirect use for, fossil fuels, required for the cultivation and transport of feed /| above,...energy...production...counts
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ingredients account, for around 70% of the total use of fossil fuels, Concentrate

composition and feed conversion, therefore, are useful measures, for indirect use of /
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varies in literature between 8.4—17 MJ for conventional production (Ellendorff, 2002; s [ Field Code Changed

L J
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2006; Blonk et al., 2007).
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Table 2: Economic data of a conventional and an organic broiler production system for

the year 2003.
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Broilers production system
Economic data (EUR perbird), Conventional Organic. _
Revenues, o7zt 18 »
Purchase price chicks, 27 050 »
Feedcosts, 2816 367 »
Healthcare, ~—~ oo 0120 »
Electricity, o2 o000 »
Heatng, o033 005 »
Water, oot ___ 0016 _
Bedding, oot 004 p
Catching and loading, o4 005 »
Animal health levies, o007 0007 »
Carrion collecting service, o002 0002 »
Manure transport, 00264 000 »
Interest livestock, | oo019¢9 00191

*Exept for EUR per kg meat for revenues and EUR per 100 kg for feed costs

Source: conventional (KWIN, 2003-2004, 2006); organic (Vermeij, 2004)
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6 | Broiler production system Conventional, Organic, -7 | (E/[FTE/year)
7 "~ Deleted: |
8 Total revenues 696387.95 338523.49 (€/FTE/year)
9 Variable costs
10
11 Feed 399.629.38 165,260.94
12
13 One-day-old chicks 130,410.00 36,800.00
14 Health care 21,735.00 8.832.00
15
16 Electricity 9.660.00 736.00
ig Heating 14,490.00 3.680.00
19 Water 4,830.00 1,209.14
20
21 Bedding 4,830.00 2,944.00
5;2», Catching and loading 19.320.00 3.680.00
24 Animal health levies 3.381.00 515.20
25
26 Carcass collecting service 966.00 147.20
27 Interest livestock 9,225.30 1,405.76
28
29 Total variable costs 618,476.68 225,210.24
30 .

Fixed costs
31
32 Depreciation and maintenance of buildings 25,772.73 10,240.00
33
34 Depreciation and maintenance of inventory 18,931.82 4,080.00
gg Outdoor run 0.00 8,640.00
37 Manure transport 12,751.20 0.00
38
39 Control levies organic 0.00 3,940.00
40 Other fixed costs 13.000.00 13,000.00
41
42 Total fixed costs 70,455.75 39,900.00
ji Net farm income 7,455.52 73.413.26
45 844
46
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, economic profitable and ecologically sound.
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in egg production systems. Organic regulations, for example, determine that animals

should have outdoor access for a certain period of their life or of the year. This might
have, next to improved animal welfare, negative environmental consequences such as a

higher ammonia volatilisation or nitrogen leaching
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. Making a well reasoned holistic consideration whether one production system

contributes more to sustainable development than another, therefore, requires a
comparison of the economic, ecological and societal performance of both production
systems. In other words, the contribution of a system with slow growing broilers and a
system with fast growing broilers to sustainable development should be assessed. In this
study, we compared the combined economic, ecological and societal performance of a
defined organic production system with slow growing broilers with a defined conventional

production system with fast growing broilers.
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MATERIALS AND METHODS

The four step methodology used in this study is based on ideas of Bell and Morse
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and seems to be useful to apply for other production systems as well. It consists of the

following steps: 1) description of the problem situation and of the system in study, 2)
identification and definition of relevant economic, ecological en societal issues, 3)
selection and quantification of indicators for each issue, and 4) final assessment of the

contribution to sustainable development. These four steps are described in more detail.

Step (1): Description of the problem situation and the system in study

The first step requires a description of the problem situation and of the systems in study.
The problem situation is described in the introduction. The systems in study are a
defined conventional broiler production system with fast growing broilers and a defined
organic broiler production system with slow growing broilers managed by one full time
equivalent. The system boundary is therefore the farm with inputs such as feed, water,
electricity, medicines, litter, one-day old chicks, etc., and with broilers for slaughter and

manure as output.

Step (2): Identification and definition of economic, ecological and societal issues

The second step implies the selection of economic, ecological and societal (EES) issues
relevant regarding sustainable development of a broiler production farm. Based on
recent assessment studies (Mollenhorst and de Boer, 2004; van Calker et al., 2004), we

selected the following EES issues: economic performance

Page 13: [11] Deleted bokke001 12/23/2008 12:36:00 PM
much

Page 13: [11] Deleted bokke001 12/23/2008 12:36:00 PM
In addition

E-mail: br.poultsci@bbsrc.ac.uk URL: http://mc.manuscriptcentral.com/chps



©CoO~NOUTA,WNPE

British Poultry Science

Page 13: [11] Deleted bokke001 12/23/2008 12:36:00 PM
is
Page 13: [11] Deleted bokke001 12/23/2008 12:36:00 PM
very
Page 13: [11] Deleted bokke001 12/23/2008 12:36:00 PM
hens’
Page 13: [11] Deleted bokke001 12/23/2008 12:36:00 PM
higher
Page 13: [11] Deleted bokke001 12/23/2008 12:36:00 PM
As far as we know no
Page 13: [12] Deleted bokke001 12/23/2008 12:36:00 PM
global warming
Page 13: [12] Deleted bokke001 12/23/2008 12:36:00 PM
energy use, we distinguish
Page 13: [12] Deleted bokke001 12/23/2008 12:36:00 PM
fossil energy
Page 13: [12] Deleted bokke001 12/23/2008 12:36:00 PM
fossil energy
Page 13: [12] Deleted bokke001 12/23/2008 12:36:00 PM
comprises
Page 13: [12] Deleted bokke001 12/23/2008 12:36:00 PM
energy
Page 13: [12] Deleted bokke001 12/23/2008 12:36:00 PM
comprises
Page 13: [12] Deleted bokke001 12/23/2008 12:36:00 PM
the
Page 13: [12] Deleted bokke001 12/23/2008 12:36:00 PM

E-mail: br.poultsci@bbsrc.ac.uk URL: http://mc.manuscriptcentral.com/chps

Page 38 of 47



Page 39 of 47

©CoO~NOUTA,WNPE

British Poultry Science

like

Page 13: [12] Deleted bokke001 12/23/2008 12:36:00 PM
production

Page 13: [12] Deleted bokke001 12/23/2008 12:36:00 PM

energy use comprises

Page 13: [12] Deleted bokke001 12/23/2008 12:36:00 PM
energy
Page 13: [12] Deleted bokke001 12/23/2008 12:36:00 PM

of the total energy comprises

Page 13: [12] Deleted bokke001
fossil energy required for the production

12/23/2008 12:36:00 PM

Page 13: [13] Deleted bokke001 12/23/2008 12:36:00 PM
production
Page 13: [13] Deleted bokke001 12/23/2008 12:36:00 PM

energy comprises

Page 13: [13] Deleted bokke001 12/23/2008 12:36:00 PM
of

Page 13: [13] Deleted bokke001 12/23/2008 12:36:00 PM
and is

Page 13: [13] Deleted bokke001 12/23/2008 12:36:00 PM
-1

Page 13: [13] Deleted bokke001 12/23/2008 12:36:00 PM
-1

Page 13: [13] Deleted bokke001 12/23/2008 12:36:00 PM
production

Page 13: [13] Deleted bokke001 12/23/2008 12:36:00 PM
only

E-mail: br.poultsci@bbsrc.ac.uk URL: http://mc.manuscriptcentral.com/chps



©CoO~NOUTA,WNPE

British Poultry Science

Page 13: [13] Deleted bokke001 12/23/2008 12:36:00 PM
, and, therefore,

Page 13: [13] Deleted bokke001 12/23/2008 12:36:00 PM
is

Page 13: [13] Deleted bokke001 12/23/2008 12:36:00 PM
to

Page 13: [13] Deleted bokke001 12/23/2008 12:36:00 PM
production

Page 13: [13] Deleted bokke001 12/23/2008 12:36:00 PM
. Besides

Page 13: [13] Deleted bokke001 12/23/2008 12:36:00 PM
farms use

Page 13: [13] Deleted bokke001 12/23/2008 12:36:00 PM
Due

Page 13: [13] Deleted bokke001 12/23/2008 12:36:00 PM

, energy required for heating in organic broiler production is expected to double

Page 13: [13] Deleted bokke001 12/23/2008 12:36:00 PM
energy

Page 13: [13] Deleted bokke001 12/23/2008 12:36:00 PM
organic production

Page 13: [13] Deleted bokke001 12/23/2008 12:36:00 PM
to

Page 13: [13] Deleted bokke001 12/23/2008 12:36:00 PM
production

Page 13: [14] Deleted bokke001 12/23/2008 12:36:00 PM

As mentioned above,
Page 13: [14] Deleted bokke001 12/23/2008 12:36:00 PM

energy

E-mail: br.poultsci@bbsrc.ac.uk URL: http://mc.manuscriptcentral.com/chps

Page 40 of 47



Page 41 of 47

©CoO~NOUTA,WNPE

British Poultry Science

Page 13: [14] Deleted bokke001 12/23/2008 12:36:00 PM
production

Page 13: [14] Deleted bokke001 12/23/2008 12:36:00 PM
counts

Page 13: [14] Deleted bokke001 12/23/2008 12:36:00 PM
energy use

Page 13: [14] Deleted bokke001 12/23/2008 12:36:00 PM
parameters

Page 16: [15] Deleted bokke001 12/23/2008 12:36:00 PM

. In both genotypes percentage

Page 16: [16] Deleted bokke001 12/23/2008 12:36:00 PM
respectively of the observed time at

Page 16: [17] Deleted bokke001 12/23/2008 12:36:00 PM
Compared to chicks of a laying genotype time
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of their time on walking while fast growing broilers spent 2.7% of their time on

walking
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experimental setting where birds had to walk on a treadmill to a feeder, slow

growing broilers walked 35.1 m per h while fast growing broilers walked 9.3 m per h

(Reiter and Bessei, 1995). Another
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Foot pad lesions affect welfare because they are a health problem and may

cause pain.
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was 1.4% and
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. Samples of conventional broilers showed however resistance against more antibiotics.

In case resistance against a antibiotic was found in samples of both production systems,
samples of the conventional production method had a higher resistance than the organic

samples
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. Although based upon only two studies, it seems that organic poultry meat contains

fewer residues of antibiotics and has less antibiotic resistant micro-organisms.
Campylobacter spp. is a zoonotic pathogen of humans and an important cause of

bacterial diarrhoeal disease worldwide
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. Broiler meat is considered one of the most important sources of Campylobacter

spp. infection for humans
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. Measurements can be conducted at farms to detect sources of risk but also at
broiler product outlets to assess the direct risk for consumers. The percentage of
samples of fresh chicken products bought in supermarkets, from poulterer and from
butchers spread over the Netherlands and over a whole year which were contaminated
with Campylobacter spp. was for conventional broilers 25.9% in 2003 and 29.3% in 2004

and for organic broilers 36.3% in 2003 and 43.9% in 2004
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. Conventional poultry meat tends to be contaminated with Salmonella more

often. The percentage of samples of fresh chicken products taken over a whole year that
were contaminated with Salmonella spp. was for conventional broilers 11.2% in 2003

and 7.4% in 2004, and for organic broilers 3.4% in 2003 and 2.1% in 2004
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. Although in the study of Kramer et al.
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also no statistical difference was found, salmonella contamination on organic

broiler meat (4%) tended to be lower than on conventional broiler meat (8%).
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Some aspects of eating quality can be measured objectively, but most aspects are

subject to individual or cultural preferences and expectations.
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is, therefore, hard to define but it
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) which in studies are judged, e.g., a five or nine point Likert scale.
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Van Horne et al. (2003), however, found that breast
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Fanatico et al. (2006) found that fast
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, that have an affect on the outcome. This
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less efficient than fast growing broilers, the contribution to global warming will be

higher in slow growing broiler production systems; unless the extra energy needed is
compensated with a high use of local grown feed which deceases energy use. Several

issues were elaborated for societal performance.
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