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Do organic livestock farms in Switzerland earn higher work incomes?
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Abstract

In order to analyse the influence of organic farming on work income per standard working day, a multiple regression is carried out for Swiss farms engaged in livestock production, using farm accounts as a data basis. The work income of organic farms is CHF 24 (20%) higher per standard working day than that of farms participating in the “Proof of Ecological Performance” programme.

Introduction

Compliance with organic farming guidelines incurs additional running expenses over and above those of farms run according to Proof of Ecological Performance
 (PEP) guidelines. Organic farms achieve better prices and receive higher direct payments. An analysis based on farm accounts is intended to provide information on their relative profitability by defining work income per standard working day by means of regression. The analysis concentrates on farms engaged in livestock production because the difference between organic farming and PEP concerning production technology is minor than for arable crops.

Offermann and Nieberg (2006) compare income for organic and conventional framing for several European countries. For Switzerland they report a higher income of 25 %, while the differences in Austria and Germany are 23 and 2 percent respectively. In an analysis for Germany von Münchhausen et al. (2007) demonstrate that there is any additional income and employment effect of organic farming vis-à-vis conventional systems.

Materials and Methods
Reference farms for the accountancy year 2005 from the Farm Accountancy Data Network (FADN) of the Agroscope Reckenholz-Tänikon Research Station ART (ART 2006) are used for the analysis. Work income per standard working day serves as a yardstick for profitability. Standard working day refers to a working day of a person who is completely capable of work. As the measurement does not distinguish between employees and family labour, it allows a statement to be made on the remuneration for all work done. Equation 1 illustrates the method used to calculate work income per standard working day. Since, in addition to the remuneration of family labour, agricultural income also includes the rate of return on own capital, the own-capital interest claim must be deducted; the Government Bond interest rate is applied here. Labour costs are then added on. Finally, we divide by the number of standard working days.

Equation 1: 
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For the analysis, we focus on livestock farms, with five different types being used: Commercial milk (type 21 of Swiss FADN), Suckler cow (type 22), Other cattle (type 23), Combined pigs/poultry (type 53) and Combined other (type 54). Lips and Eggimann (2007) conducted separate analyses for all farm types. Multicolinearity resulted because of the small sample sizes. Pooling the five farm types and increasing the number of observations would be one way of reducing multicolinearity (Dougherty 2006). Table 1 shows a number of key figures, such as work income per standard working day.

Tab. 1: Key figures of Swiss livestock farms

	
	Unit
	Organic
	Proof of Ecological Performance
	All

	Number of farms
	
	399
	2033
	2432

	Utilised agricultural area
	ha
	20.7
	20.3
	20.3

	Livestock units
	LU
	23.0
	29.7
	28.6

	Standard working days
	days
	475
	480
	479

	Work income per standard working day
	CHF/day
	132
	120
	122


Source: ART 2006

For the analysis, we use data from 2432 farms, 399 (16.4%) of which farm organically. This figure is higher than the percentage of organic farms in Switzerland, which is at 9.9% (Schweizerischer Bauernverband 2006).

Regression Analysis

Work income per standard working day is determined by means of multiple regressions. Organic production is used as a dummy variable, assuming the value of 1 for organic farms and 0 for PEP farms.

The factors used are applied as further independent variables. Besides the assets (balance sheet), the capital/labour ratio, measured in assets per standard working day, is used. Also available as further independent variables are structural details (number of livestock units, animal density, area), production details (concentrate costs per cattle livestock unit, percentage of cattle out of total livestock, free-stall housing) as well as various key figures from the balance sheet. The structure of the outside costs are deduced from the latter. The costs for plant production, animal husbandry, para-agriculture, work by third parties, machines, and the remaining structural costs (costs for buildings and fixed facilities) are expressed in relation to total outside costs, and enter the regression as blocks of costs. 

Starting from an ordinary least square (OLS) estimate with all variables, a step-by-step exclusion is performed by means of an F-test. Here, the statistical significance of two estimates is compared, with one estimate containing additional explanatory variables. If the F-test on the 1% level shows no significant difference, preference is given to the estimate with fewer variables. 

Results

Table 2 contains the regression of the work income per standard working day. Around 20 % of the variance can be explained.

Tab. 2: Regression for Work Income per Standard Working Day

	
	Unit
	Coeffi-cient
	Std. Error
	T-Value
	P-Value

	Intercept
	
	230
	14.6
	15.8
	< 0.001

	Organic farming
	Dummy
	23.8
	3.77
	6.3
	< 0.001

	Percentage of family labour
	%
	0.74
	0.09
	8.5
	< 0.001

	Share of loan capital
	%
	-0.25
	0.05
	-4.8
	< 0.001

	Livestock unit
	LU
	1.81
	0.12
	15.3
	< 0.001

	Animal density
	LU/ ha
	-13.9
	2.30
	-6.0
	< 0.001

	Cattle out of total livestock
	%
	-0.35
	0.07
	-5.3
	< 0.001

	Concentrate costs per cattle LU
	CHF
	-0.01
	0.00
	-2.6
	0.011

	Free-stall housing
	Dummy
	8.33
	3.13
	2.7
	0.008

	Cost percentage of animal production
	%
	-1.84
	0.21
	-8.8
	< 0.001

	Cost percentage of machines
	%
	-2.20
	0.27
	-8.2
	< 0.001

	Cost percentage of work by third parties
	%
	-1.52
	0.47
	-3.3
	< 0.001

	Cost percentage of para-agriculture
	%
	-1.31
	0.30
	-4.3
	< 0.001

	Percentage of structural costs
	%
	-1.96
	0.21
	-9.5
	< 0.001

	Mountainous area
	Dummy
	-10.4
	3.39
	-3.1
	0.002


R2 = 0.215, F-Value = 47.2 df 14/2417, P-Value < 0.001; N = 2432

The findings clearly demonstrate that organic farming has a positive impact on work income, resulting in an additional CHF 24 per day. The coefficient is significant on the 1% level. Referring to the average income of CHF 122 per day (Table 1), it represents an increase of 20%. Computed for one year (280 working days), this corresponds to CHF 6720.

If the percentage of family labour rises by 1%, this raises work income by CHF 0.74. An additional percent of loan capital reduces income by CHF 0.25.

An additional livestock unit (LU) increases income by CHF 1.81. The animal density has a negative influence.

Farms with a high percentage of cattle out of total livestock tend to have lower income. An additional Swiss Franc for concentrates per LU lowers income by CHF 0.01. If the farm is equipped with a free-stall housing income is around CHF 8.3 higher. 

The different values of the coefficients of the cost percentages are to be interpreted to the effect that the work income per standard working day depends on the cost structure; otherwise, the coefficients would be identical. If, for example, the cost percentage of work by third parties rises by 1% and the percentage of machines falls by 1%, this improves work income per standard working day by CHF 0.68 (CHF –1.52 instead of CHF –2.20).

Farms in the mountainous area achieve a work income CHF 10.4 lower than farms in the plains. The corresponding variable for the hilly area is not significant, and was excluded by F-test. 

Conclusions

The regression shows that for farms that raise livestock, organic farming leads to an approx. 20% higher work income per standard working day. Accordingly, changing from PEP production to organic farming is a way for individual farms to increase their income.
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� Agroscope Reckenholz-Tänikon Research Station ART, Tänikon, 8356 Ettenhausen, Switzerland; e-mail: markus.lips@art.admin.ch; Website: www.art.admin.ch


� For the Proof of Ecological Performance, various criteria must be met, such as e.g. the condition that 7% of the utilised agricultural area must be run as an ecological compensation area (Agridea 2006). The overwhelming majority of livestock farms in Switzerland achieve the PEP.
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