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Abstract - This is a study on the efficiency (productivity) of organic agriculture in Romania. The study, conducted in 2004, was intended to assess the structure and production levels in this field of agriculture.  The results show that the efficiency (yields/ha) of organic production is not less than conventional agriculture. Perhaps surprisingly, the conclusion is that efficiency is not increasing on larger cultivated areas 

Introduction

In 2004, data related to organic agriculture in Romania were scarce, as no database of organic farmers was available. Due to the strong need of data, we initiated a study about the structure and efficiency of organic production.  93 organic (certified or not) farmer members of BIOTERRA association were surveyed. BIOTERRA is the largest organic producer organisation in Romania. 

The sample structure and results
The results are based on questionnaires returned from a random sample of farmers. As can be seen in Figure 1, 75% of the properties have a cultivated surface area less than 10 hectares, meanwhile the number of farms having a surface area larger than 20 hectares are below 10% of the total number of holdings.

Fig. 1: Distribution of holdings by size (ha)
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Figure 2 shows the structure of crops cultivated in organic farming. Sunflower is on top with 23% of the total area, followed by wheat and maize. As we can also observe, vegetables, orchards, vineyards and sugar beet are least cultivated, with the areas accounting for less than 1% of the total. Fodder crops like corn (maize), lucerne, alfalfa, oats and barley have a low significance indicating a weak animal-breeding sector. 

Fig. 2: Share of individual crop areas in total area
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The tables below show the comparative results for different crops:

Wheat:

For organic wheat, productivity in 2003 was about 2340 kg/ha, higher than the 2003 levels achieved by both the private sector (P) and the whole Romanian of wheat sector (T) (Table 1). 
Table 1: The efficiency of wheat production/year (kg/ha) in the Romanian private sector (P) and total agriculture (T)

	
	1990
	1991
	1992
	1993
	1994
	1995
	1996

	P
	2837
	2333
	2015
	2189
	2427
	2957
	1569

	T
	3212
	2507
	2188
	2321
	2535
	3082
	1760


	
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	P
	2795
	2437
	2656
	2172
	3016
	1917
	1425

	T
	2964
	2561
	2776
	2280
	3034
	1923
	1428


However, compared to the annual average for 1990-2003, using the statistical Student T-test (n<30) (Table 2), we can not say that the average for organic wheat in 2003 is significantly different than the results of conventional agriculture over time. 
Table 2: Student test for wheat 
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Using these results (multi-annual and 2003 comparisons) we can draw the conclusion that, for organic agriculture, wheat production efficiency is equal to or higher than conventional production.
Oats: 
The average yield for organic oats in 2003 was 1640 kg/ha. Table 3 shows the conventional results.
Table 3: The efficiency of oat production/year (kg/ha) in the Romanian private sector (P) and total agriculture (T).
	
	1990
	1991
	1992
	1993
	1994
	1995
	1996

	P
	1375
	1167
	1479
	1370
	1516
	1685
	1233

	T
	1622
	1230
	1671
	1519
	1487
	1693
	1242


	
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	P
	1506
	1591
	1578
	1057
	1750
	1375
	1336

	T
	1485
	1588
	1570
	1050
	1743
	1368
	1334


Using the same statistical test the yield/hectare is significantly higher for organic oats both for 2003 and compared with the annual average.

Corn (maize): 
The average yield for organic corn in 2003 was 4520 kg/ha. Table 4 shows the conventional results.

Table 4: The efficiency of corn production/year (kg/ha) in the Romanian private sector (P) and total agriculture (T).
	
	1990
	1991
	1992
	1993
	1994
	1995
	1996

	P
	3082
	4115
	2047
	2574
	3137
	3176
	2925

	T
	2756
	4072
	2046
	2605
	3131
	3184
	2926


	
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	P
	4151
	2749
	3643
	1612
	3098
	2914
	3000

	T
	4171
	2756
	3627
	1603
	3066
	2902
	2993


As can be seen in the table above, the organic yield/ha of corn was higher than any other “conventional” value attained in the 1990-2003 period.
Other crops:
Table 5 shows the yields for other organic crops and milk production in 2003

Table 5: Yields for other organic crops in 2003
	Crop
	Yield (kg/ha)

	Rye
	2580

	Barley
	1940

	Sunflower
	1980

	Potatoes
	13900

	Fodder maize
	6670

	Milk (litres/ cow)
	2034


Overall, the results show the following situation. 

Table 5: The productivity of organic compared with conventional agriculture (organic >/=/< conventional)

	Organic
2003
	cf. conventional 
2003
	cf. conventional
multi-annual

	Wheat
	>
	=

	Rye
	>
	=

	Oats
	>
	>

	Corn
	>
	>

	Barley
	>
	<

	Sunflowers
	>
	>

	Potatoes
	=
	>

	Fodder maize
	<
	<

	Milk
	<
	<


The conventional yields in 2003 were generally lower for most of the crops considered except potatoes, fodder maize and milk.  Comparated to the multi-annual average, the yields are higher for 4 items considered, equal for two and lower for 3. So we can not make the general assumption (like in western European agriculture) that organic agriculture is less productive than the ”conventional agriculture ” practised in Romania.  

At the same time, for some of the crops we found an inverse correlation between the cultivated area and productivity. In the other cases no correlations were found (for example, Table 6 shows the results for corn using the Small Pearson coefficient)

Table 6: Bivariate correlation between cultivated area and yields/ha for corn
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In our opinion, two possible explanations can be found:

1  Lower-intensity of technology/equipment use
2. The more fertile land is cultivated first

Conclusions

Organic agriculture in Romania has, mainly, a subsistence character, being also less technology intensive. The efficiency is low, compared to western countries, but the sector has a strong growing tendency. New research was started in winter this year involving 250 farmers and the results should be available in May 2006.
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