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ABSTRACT 

Cultivation of sea buckthorn is a small sector of Finnish berry production. The share of sea buckthorn is only 
2% of the total berry area of Finland. The area of sea buckthorn was 144 ha in year 2013, and the average 
area of sea buckthorn per farm in Finland was only 0.63 ha. Also, the economic value of sea buckthorn 
cultivation is very small, only 1% of the total market value of Finnish berry cultivation sector. 

The economics of sea buckthorn production was analysed using farm models. Models were created so as to 
describe real farms and their production process. The models assumed certain farm facilities: fields, buildings, 
machinery and other production facilities. In the models the production process is described in detail, for 
example how many hours of labour each cultivation phase takes and how much fertilizer the grower uses. 

Four different farm models were built. A small-scale sea buckthorn farm, where the cultivation area of sea 
buckthorn was 0.5 ha and a large-scale sea buckthorn farm, where the cultivation area was 10.00 ha. Both 
sizes of farm models were built to describe the conventional production method and the organic production 
method. 

In the small-scale farm model, harvesting was done by cutting branches by hand. In the large-scale farm 
model, cutting and freezing machines were used. Small-scale farms had a yield of 5,000 kg/ha/year in 
conventional production, and 4,500 kg/ha/year in organic production. Large-scale farms had the same yield, 
5,000 kg/ha in conventional and 4,500 kg/ha in organic production, but the yield was harvested only every 
third year. The average price of sea buckthorn was €/5.18kg (without VAT) in the small-scale farm and 
€4.35/kg (without VAT) in the large-scale farm. 

Production in small-scale farms was not profitable. Profitability in organic production was slightly better than in 
conventional production, but the profitability ratio was still close to zero. A profitability ratio value of one or 
higher is the prerequisite for profitable production. Production in large-scale farms was not profitable either. 
The main reason for the poor profitability of small and large-scale farms was the low yield. Production would 
have been profitable in small-scale farms, if the yield had been over 6,500 kg/ha. In large-scale farms, 
harvesting every second year and a higher yield, over 4,600 kg/ha in organic and 6,300 kg/ha in conventional 
production methods, would have been needed to make production profitable. 
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INTRODUCTION 

Cultivation of sea buckthorn is a small sector of Finnish berry production. The share of sea buckthorn is only 
2% of the total berry area of Finland. The area of sea buckthorn was 144 ha in year 2013, and the average 
area of sea buckthorn per farm in Finland was only 0.63 ha. The economic value of sea buckthorn cultivation 
is very small, only 1% of the total market value of Finnish berry cultivation sector. 

Current Finnish sea buckthorn production method is labour-intensive. Cutting and combining is done by hand. 
In the autumn, only part of the branches is cut and, therefore, harvesting can be done every year. The 
statistical yield level is low, only 750 kg/ha. The main reason for the low yields is unsuitable cultivars for 
Finnish climatic conditions. 

However, sea buckthorn is a potential berry plant for Finnish berry cultivation sector. Firstly, sea buckthorn 
belongs to Finland’s wild plants species, and it is therefore climatically suitable also for field production. 
Secondly, the Finnish berry processing industry already uses a substantial amount of sea buckthorn. Most of 
that berry material is now imported. In the future, a proportion of the imported berries might be replaced with 
Finnish berry material if only the production costs are able to decrease to a competitive level, or some 
additional value can be provided to the processing sector. 

The aim of this study was to examine the production costs and profitability of the cultivation of sea buckthorn 
in Finland. Economic analyses were made both for current small-scale cultivation technology and for large-
scale production technology which is not yet applied in Finland. A farm model approach was used. 
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MATERIALS AND METHODS 

Two main approaches are employed to examine production costs of berry production. The first approach is to 
use real farm data, for example farm bookkeeping data. The other approach is to construct theoretical 
production cost models. In Finland, we unfortunately do not have any farm bookkeeping data of sea buckthorn 
growers, which makes it impossible to use real farm data. Secondly, we also wanted to examine the 
economics of the new production method, which is not yet applied in Finland. For those reasons, we decided 
to use a theoretical production cost and profitability model. 

Our economic models were created so that they described real farms and their production process in as great 
a detail as possible. Models assumed certain farm facilities: fields, buildings, machinery, and other long-lasting 
production facilities. The production process was described graphically, how many hours of labour each 
cultivation phase takes, how much and what kind of fertilizers are used, etc. Interviews with two sea buckthorn 
growers and one expert were used as background information for the production process description. 

Two sizes of farm models were built. A small-scale farm model describes the current sea buckthorn cultivation 
practice. In the small-scale farm model, the sea buckthorn area was 0.5 ha. That farm also grows oats on a 
13.0 ha area and had an ecological area of 1.5 ha to fulfil CAP requirements. The total field area of small-
scale sea buckthorn farm was 15.0 ha. Part of the field area, 3.0 ha, was rented. The rest of the area was 
owned by the grower. 

On a small-scale farm, harvesting was done by cutting only part of the branches by hand. That makes 
harvesting possible every year. The yearly yield was assumed to be 5,000 kg/ha when the conventional 
production method was used. The conventional production method means that chemical weed and pest 
controls were used, as well as regular commercial mineral fertilizers. The waste percentage was assumed to 
be 8%. That value describes the loss of berries during storage, for example sorting loss. Consequently, the 
sold yield per ha was 4,600 kg. The yield was stored in the farm’s own freezing containers and sold both to 
consumers and the processing industry. 

Also, a small-scale organic farm model was built. In an organic model, the yearly yield was assumed to be 
4,500 kg/ha and the waste percentage 8%. So the sold yield was 4,140 kg/ha. No chemical pest control was 
used, and only organic fertilizers were used. Otherwise, conventional and organic small-scale farm models 
were much the same. 

The aim of this study was also to examine the economic prerequisites of large-scale sea buckthorn production 
technology in Finland. Large-scale technology means the use of cutting and freezing machinery, which are not 
yet applied in Finland. Such a cultivation technology is already used, for example, in Germany. 

The area of sea buckthorn on this fictional large-scale sea buckthorn farm was 10.0 ha. The total area of the 
large-scale farm model was 30.0 ha, of which 5.0 ha was rented. The rest of the area, 25.0 ha, was owned by 
the grower. The large-scale sea buckthorn farm also grows oats using 18.0 ha and has 2.0 ha of ecological 
area. Cutting and freezing machines were owned together with three other farms, so the share of ownership 
was 0.25 in this large-scale farm model. 

The yield in the large-scale farm model was the same in conventional production method as in the small-scale 
farm (5,000 kg/ha), but the harvesting was done only every third year. The corresponding yield in the large-
scale organic farm model was 4,500 kg/ha every third year. The waste percentage was the same, 8%, as in 
the small-scale farm models. The freezing storage service was bought from another company. Only a small 
proportion of the berries was stored on the farm using its own freezing container. Berries were mainly sold to 
the processing industry and only a small proportion of berries were sold directly to consumers. 

Total cultivation time for sea buckthorn plantation was assumed to be 18 years. First three years are 
preliminary cultivation years, when no proper yield is got. After those three years, there are 15 cropping years 
until the plantation is removed. 

The average price of sea buckthorn was €5.18/kg (without value added tax, VAT) in the small-scale 
conventional production method farm model, and €4.35/kg (without VAT) in the large-scale farm. In organic 
farm models, average prices were €6.21/kg and €5.40/kg, respectively. On small-scale farms, a larger 
proportion of the berries was sold using consumer packets, which increased the average price. Parameters of 
farm models are described in Table 1. 

Models were carried out in Excel format. The fundamental idea of these production cost and profit- ability 
calculations were that they should be freely available, easily accessible, and in such a format that they can be 
modified in program which is commonly used. Farm model calculations can be found on the internet service 
called Taloustohtori (EconomicDoctor in English), and there in a subsection Laskelma-kirjasto (Calculation 
Library in English). The internet address is www.luke.fi/taloustohtori -> Laskelma- Kirjasto -> Marjat -> Tyrni. 
Calculations are so far only in Finnish. 
 

http://www.luke.fi/taloustohtori
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Table 1. Parameter values of farm models 

 Small-scale 
conventional 

Large-scale 
conventional 

Small-scale 
organic 

Large-scale 
organic 

Sea buckthorn area, ha 0.5 10.0 0.5 10.0 

Oats area, ha 13.0 18.0 13.0 18.0 

Ecological area, ha 1.5 2.0 1.5 2.0 

Total field area, ha 15.0 30.0 15.0 30.0 

   of which is rented, ha 3.0 5.0 3.0 5.0 

Yield, kg/ha 5,000 5,000 4,500 4,500 

Waste percentage, % 8 8 8 8 

Yield sold per year, kg/ha 4,600 1,533 4,140 1,380 

Price of yield without VAT, €/kg 5.18 4.35 6.21 5.40 

 

RESULTS 

Production cost includes all the costs of production: variable and fixed costs, as well as the wages claim of 
entrepreneurs, and interest claim. Wages and interest claim are computational costs and do not cause money 
transfers. Fixed costs were calculated using commonly used methods of cost accounting. Costs of buildings 
and machinery consisted of depreciation costs using straight-line depreciation, capital costs using 5% portion 
of purchase-value, maintenance costs, and insurance costs. Maintenance costs were machine- and building-
based, and varied between 1 to 5 % of purchase-value. Insurance costs were assumed to be 0.2 % of the 
purchase value. Production costs were computed without VAT. 

Production costs varied between €7.88 and €9.19/kg. Production costs were slightly lower in the conventional 
production farm models than in organic. Production costs of large-scale farm models were lower than in small-
scale. Costs per ha were approximately three times higher in small-scale farms than in large-scale farms 
(Table 2). 

In small-scale farms, the share of costs of building and machinery were the biggest cost factor. The second 
largest cost factor was labour costs. Instead, in large-scale farms material costs were the largest cost factor, 
the second largest was the cost of buildings and materials (Picture 1). 

Table 2. Production costs of farm models without VAT. 

 

 Small scale 
conventional 

Large scale 
conventional 

Small scale 
organic 

Large scale 
organic 

€/ha €/kg €/ha €/kg €/ha €/kg €/ha €/kg 

Material costs 4.418 0.96 4.844 3.16 4.357 1.05 4.599 3.33 

Labour costs 12.292 2.67 1.815 1.18 12.290 2.97 1.813 1.31 

Overheads 331 0.07 282 0.18 331 0.08 282 0.20 

Interest expenditure of working 
capital 155 0.03 92 0.06 154 0.03 88 0.06 

Costs of buildings and 
machinery 

21.311 4.63 4.849 3.16 20.675 4.99 4.550 3.30 

Costs of field 243 0.05 193 0.13 243 0.06 193 0.14 

Production costs 38.751 8.42 12.075 7.88 38.051 9.19 13.684 8.35 

 

Turnover consists of two sources: the selling income from berries and subsidies. In Finland, farms get an area-
based subsidy to the sea buckhorn area. The subsidy level varies regionally. In the calculations we used the 
subsidy level of the main sea buckthorn cultivation area, Ostrobothnia, which belongs to subsidy area C1. 

Small-scale farms have about a three times higher turnover per hectare than large-scale farms. That comes 
from the different harvesting density. In small-scale farms, harvesting is done every year, and in large-scale 
farms only every third year. 
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convention convention organic organic 

Small-scale Large-scale Small-scale Large-scale 

Material costs 0 

Labour costs 2 

Costs of buildings and 
machinery 

Interest expenditure of 
working capital 

Overheads 

10 

 
8 

 
€/kg    6 

 
4 

Costs of field 

12 

The economic results of farms are expressed using the same key numbers as in the MTT bookkeeping 
results. Almost all farm models have a negative gross return. Only small-scale organic farm model have 
slightly positive gross return. All farm models have a negative operating margin and entrepreneurs’ profit. 
Farm family income and hence the profitability ratio had a positive value only in an small-scale organic farm 
model. Profitability of organic farm models was better than conventional production farm models. A profitability 
ratio value of one or higher is the prerequisite for profitable production. Consequently, none of the farm models 
were profitable. 

 

 

Picture 1. Cost structure of farm models. 
 

 

  Table 3. Profitability key numbers. 
 

 Small scale 
conventional 

Large scale 
conventional 

Small scale 
organic 

Large scale 
organic 

€/ha €/kg €/ha €/kg €/ha €/kg €/ha €/kg 

Turnover         

  Selling income 23.805 5.18 6.670 4.35 25.709 6.21 7.452 5.40 

  Subsidies 1.108 0.24 1.108 0.72 1.249 0.30 1.108 0.80 

Turnover in total 24.913 5.42 7.778 5.07 26.958 6.51 8.560 6.20 

Gross return -219 -0.05 -2.422 -1.58 2.088 0.50 -1.303 -0.94 

Operating margin -9.287 -2.02 -4.764 -3.11 -6.680 -1.61 -3.501 -2.54 

Entrepreneurs profit -13.768 -2.99 -6.100 -3.98 -11.022 -2.66 -4.767 -3.45 

Family farm income -1.550 -0.34 -3.323 -2.17 1.055 0.25 -2.062 -1.49 

Profitability ratio -0.13  -1.20  0.09  -0.76  

 

DISCUSSION 

Finland is a high-cost country. All the costs of production are high, especially labour costs. So, on the cost-
side it is very difficult to point out factors which alone have a major effect on production costs. The main way to 
reduce cost per produced yield kilo is to obtain a higher yield. In our farm models, quite moderate yield levels 
(4,500 – 5,000 kg/ha) were used. Moderate means that theoretically it is possible to obtain much higher yields. 
But, on the other hand, our moderate yields were extremely high if one compares those yields to the statistical 
mean value of real farms in Finland (750 kg/ha). The yield has to be over 6,500 kg/ha, before the production in 
small-scale farms is profitable. In large-scale farms, the prerequisite for profitable production is that harvesting 
can be done every second year. Even then the yield has to be over 6,300 kg/ha in conventional production 
methods, and 4,600 kg/ha in organic production methods. Consequently, in large-scale models the main 
reason for weak profitability is that the yield is too infrequent, only every third year. 

The use of cutting and harvesting machines reduced the share of labour costs as expected. Also, the share of 
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the cost of buildings and machinery was smaller in large-scale farms than in small-scale farms. The 
explanation for this can be found both from co-ownership of cutting and freezing machinery and the use of a 
freezing service. The rental cost of the freezing service is categorized as material costs, which leads for a 
large cost share of material costs in the large-scale farm models. 

Profitability in organic production was slightly better than in conventional production. So far, sea buckthorn is 
quite easy to produce using organic cultivation methods. Hence, in choosing organic production one can 
improve profitability without any major changes in production technology. 
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