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Foreword

Finland celebrated one hundred years of independence, Donald Trump rose to power 
in the US, and Robert Mugabe’s 37-year rule in Zimbabwe came to an end – 2017 will 
be remembered for this. In the Finnish agriculture and food sector, 2017 will be remem-
bered for exceptionally poor harvesting conditions. In certain parts of the country, the 
grain harvest was damaged by exceptional periods of rain and cold weather. At 3.4 
billion kilos, the total cereal yield was the second smallest in the 2000s.

The annual review of agriculture and the food industry in Finland, prepared, again, 
by the Natural Resources Institute Finland (Luke), presents a current outlook for the 
sectors covered and the most recent research data in a single volume. It provides com-
prehensive information on the operating environment in agriculture and the food sec-
tor, the development of the agricultural and food markets, agricultural policy, the struc-
tural development and economic situation in agriculture, and the interaction between 
agriculture and the environment.

The special themes of this review discuss the opportunities generated by digitalisa-
tion for the development of the Finnish food chain, and the identification of the com-
petitive edge of Finnish food both in the domestic market and in exports. Other topics 
include the future growth prospects of the horticultural production, and the interest 
among businesses and consumers in the cultivation of insects and insect food. The arti-
cle on eutrophying phosphorus loading analyses the difficult choices that are made in 
agricultural water protection.

We hope our readers in and outside Finland will find this report useful.

Helsinki, 15 June 2018

Jyrki Niemi and Minna Väre

Keywords: agriculture and food markets, production, consumption, income, profitabil-
ity, agricultural policy, the environment.
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1.1 The food sector in the na-
tional economy
In Finland, the total annual consump-
tion expenditure on food and beverages 
is €23.5 billion. Food and non-alcoholic 
beverages consumed at home account for 
almost 60% of this at €13.5 billion. The 
share of food and non-alcoholic drinks 
consumed at home is 12.0% of the total 
domestic consumption expenditure, com-
pared to the EU member state average of 
12.2%, and the slightly lower average in 
the old EU member states, 11.6%, 

When alcoholic beverages, €3.3 bil-
lion, and eating out, €6.7 billion, are also 
included, food accounts for 20.8% of 
household consumption expenditure. Of 
the consumption expenditure, the share 
of eating out (5.9%) is lower than the aver-
age level in the EU member states (6.9%), 
and the level in the old EU member states 
(7.2%).

Food and non-alcoholic beverages, current prices; 
million euro and %-change (change in volume)

2015 2016 %- 
change

Total 23,329 23,490 0.7 (1.0)
Food* 12,292 12,241 -0.4 (0.6)
Non-alcoholic beverages* 1,288 1,272 -1.2 (0.9)
Alcoholic beverages* 3,319 3,303 -0.5 (-0.3)
Catering services  
(eating out)

6,430 6,674 3.8 (2.5)

*Eating at home
Source: Statistics Finland, National Accounts

In addition to domestic consumption, 
food produce is also exported and used 
as intermediate products in production. 
In 2016, the output of the operators in the 
food sector was around €27 billion at the 
basic price. When we add to this the effect 

of the intermediate product acquisition on 
the output, the value of the output of the 
operators in the food sector was around 
€40 billion. This accounts for around 10% 
of the output of the national economy at 
the basic price.

Food and non-alcoholic beverages; percentage of 
total final consumption expenditure of households

2015 2016
EU28 12.2 12.2
EU15 11.6 11.6
Belgium 13.3 13.4
Italy 14.3 14.2
Greece 17.1 17.2
Norway 12.2 ..
Portugal 17.1 16.9
France 13.3 13.4
Sweden 12.4 12.3
Germany 10.6 10.6
Finland 12.4 12.0
Denmark 11.4 11.4
Estonia 20.6 20.3
United Kingdom 8.3 8.1
Source: Eurostat

Agriculture and horticulture
According to national accounts, the ag-
ricultural output at the basic price was 
€4.4 billion in 2016. The value of the out-
put was down 0.5% on the previous year. 
The value of the output has decreased for 
three consecutive years, but this time, the 
fall was considerably smaller than in pre-
vious years (6.9% and 6.5%). The volume 
of production decreased for the fifth con-
secutive year. Output at the basic price 
includes the sales revenues of production, 
production for own use, and subsidies on 
products from agricultural aid (€0.3 bil-
lion).

1. Operating environment of agriculture
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When we also consider the other sub-
sidies on production (€1.6 billion), the 
value of output was €5.9 billion. The oth-
er subsidies on production fell by 2.5%, 
compared to the drop of 7.0% in the pre-
vious year.

The value of intermediate products 
used in production was €3.1 billion. 
The value of the intermediate products 
used decreased for the second consec-
utive year, by around 4% in both years. 
The volume of demand for intermediate 
products fell by 1.5%, while the figure for 
the previous year was 2.1%. In terms of 
value, agricultural products account for 
the largest share of the demand for inter-
mediate products , followed by feedstuffs 
produced by the food industry. Major cost 
items include construction maintenance, 
wholesale supply of goods, chemical in-
dustry products, and use of energy  in-
cluding distribution. Another major cost 
is the combined cost of various services 
that support production.

The agricultural value added at the 
basic price was €1.3 billion in 2016. The 
value added increased nominally, by €0.1 
billion, or 9.8%, after two years of hefty 
decreases (-23% and -13.8%). The increase 
in the value added was caused by a de-
crease in the value of the intermediate 
products used. The sector’s share of the 
national value added at the basic price 
was 0.7%. This figure has remained below 
one percent, with the exception of 2013 
(1.0%).

Agriculture is very capital-intensive 
because of the machinery, buildings and 
fields needed in production. In 2016, the 
value of the total investments in agricul-
ture was €1.1 billion, with an increase of 
1.8% on the previous year. In volume, 
the investments increased by 0.3% on the 
previous year. Its share of the total in-
vestments of the national economy was 
2.3%. The share of agriculture of the to-
tal investments of the national economy 

is considerably larger than its share of the 
value added.

Food processing
In 2016, changes in the food industry 
were small. The value of the output in the 
food industry was €10.9 billion. The val-
ue of output was almost the same as the 
previous year with a decrease of 0.3% on 
the previous year. However, the volume 
of output increased by 1.3% on the pre-
vious year. The value of the intermediate 
products used, €8.3 billion, is also close to 
the previous year’s figure. The value of 
the intermediate products used decreased 
by 0.3%. The volume of the intermediate 
products used increased by 0.6%. In the 
food industry, the increase in the value 
added, €2.6 billion, took a nominal fall of 
0.2% on the previous year.

In 2016, the share of the food industry 
of the value added in the national econ-
omy was 1.4%, the same as the previous 
year. The food industry accounted for 
8.3% of the value added in the manufac-
turing industries, which is slightly less 
than in the previous year (8.4%).

After the metal, chemical and forest 
industries, the food industry is the fourth 
largest industry in Finland in terms of 
output and value added. Like the forest 
industry, the food industry is raw materi-
al intensive. Intermediate products make 
up almost 80% of the output. Major cost 
items in intermediate products include 
domestic agricultural raw materials and 
semi-finished products of the food indus-
try.

In 2016, investments in the food in-
dustry at home were €517 million, up 
nominally by 7.7% on the previous year. 
In volume, the investments increased by 
almost the same, 7.3%. However, the in-
vestments were below the 2014 nominal 
record level of €539 million. Its share of 
the total investments of the national econ-
omy remained the same at 1.1%. The share 
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of investments in the food industry of the 
total investments of the national economy 
is smaller than its share of the value add-
ed in the national economy. 

Trade in foodstuffs
The trade sees to the final distribution of 
food and beverages to consumers. Whole-
sale traders acquire food and beverages 
from domestic and international suppliers 
for sale by retailers. In addition to supply-
ing goods to retailers, wholesalers sup-
ply goods to restaurants and institution-
al kitchens and engage in international 
trade in foodstuffs. Customer loyalty pro-
grammes and advertising are examples of 
other consumer activities within the trade.

No statistical data is published on the 
food trade in the national accounts; it is 
considered part of the trade sector. In the 
national accounts, the trade output is the 
intermediation margin excluding the val-
ue of the goods supplied. Luke estimates 
the food trade output to be €5.6 billion, of 
which the wholesale trade accounts for 
€1.9 billion and the retail trade accounts 
for €3.8 billion. Its estimate on the value 
added in the food trade is €3.0 billion, of 
which the wholesale trade accounts for €1 
billion and the retail trade for around €2 
billion. The share of the food trade of the 
value added in the national economy is 
around 1.6%.

In order to supply food to consumers 
goods and services as intermediates from 
other sectors is needed. The estimated 
value of the intermediates is €2.6 billion. 
Major cost items in intermediate products 
include various business support servic-
es, transport and warehousing.

Food trade investments were around 
€579 million, which is 1.4% of the total in-
vestments of the national economy. 

Food and beverage service activities
Food and beverage service activities com-
prise production in restaurants and cafés, 

and public catering services. In 2016, the 
estimated value of the sector’s output 
was €5.9 billion. The value of the output 
increased by 4.1%, and the volume by 
2.8% on the previous year. 

The value of the intermediate prod-
ucts used in the food and beverage ser-
vice activities was €3.4 billion, which is 
up 2.9% on the previous year. The vol-
ume of the intermediate products used 
increased by 3.0%. The value added in the 
food and beverage service activities was 
€2.5 billion, up nominally by €0.1 billion 
(5.6%) on the previous year. The nominal 
increase in the value added was caused 
by a higher increase in output compared 
to the intermediate products used. The 
share of the food and beverage service ac-
tivities of the value added in the national 
economy was 1.4%.

In 2016, investments in the food and 
beverage service activities amounted to 
€134 million, up nominally by 17.5% on 
the previous year. The volume of the in-
vestments increased by 16.7%. Its share of 
the total investments of the national econ-
omy was 0.3%.

Economy-wide effects of the food sector
Besides agriculture, the food processing 
and trade sectors and the food and bever-
age service activities, many other sectors 
are indirectly involved in food production 
by producing goods and services for it. De-
mand for intermediate products in the food 
sector generates an output in other sectors 
to the value of around €14 billion, and value 
added to the value of around €6 billion. In 
practice, the effects of the food chain extend 
throughout various industries, including 
the transportation, trade and energy sectors 
and water and waste management. 

Households use wages and other in-
come generated from food production for 
purchasing goods and services, thereby 
spreading the effects of the food sector to 
sectors producing consumer goods and 
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services.  There have been no studies on 
the effect of the income from food pro-
duction on the national economy.

Direct investments in the food sector 
amount to more than €2 billion a year, 
which in turn expand the effects to sectors 
producing investment goods. The effects 
of the investments in the food sector on 
the national economy have not been stud-
ied. Part of the spending on machines and 
equipment, in particular, focuses on other 
countries. Unlike investments in machin-
ery, the effects of construction focus more 
directly on domestic technical sectors and 
the manufacture of construction materials.

Foreign trade in foodstuffs
Import and export of food comprises ag-
ricultural products and processed food-
stuffs. In 2017, the value of food exports 
(CN 1-24) totalled €1.6 billion. The val-
ue of exports increased by €147 million 
(10.3%) on the previous year. The value of 
food imports totalled €5.2 billion. The val-

ue of imports increased by €270 million 
(5.5%) on the previous year. The value of 
food imports is €3.6 billion higher than 
the value of exports.

The share of food of the total goods 
exports is 2.7%, and its share of the total 
goods imports is 8.4%. In 2017, the value 
of the total goods exports (CN1-99) in-
creased by 14.8% and the value of the to-
tal goods exports increased by 12.8%. 

Goods other than food are also im-
ported by the food sector, as the sectors 
use imported goods in their production. 
For example, plant protection products 
are imported in agriculture, and all sec-
tors require imported energy. Domestic 
sectors producing intermediate products 
for the food sector also import goods and 
services required in their production. 
Most of the machinery, equipment and 
their parts are imported. The import of 
services has increased in business man-
agement, planning and research, as well 
as in marketing. 

Value-added of agriculture1, food industry and catering services (current prices, at basic price) and investments.
Value-added Share in investments
Agriculture Food 

industry
Catering 
services

Agriculture Food 
industry

Catering 
services

Agriculture Food 
industry

Catering 
services

mill. € mill. € mill. € % % % % % %
2016 1,287 2,608 2,524 0.7 1.4 1.4 2.3 1.1 0.3
2015 1,172 2,614 2,390 0.6 1.4 1.3 2.5 1.1 0.3
2014 1,359 2,644 2,281 0.8 1.5 1.3 3.1 1.3 0.3
2013 1,766 2,688 2,246 1.0 1.5 1.3 2.7 1.1 0.2
2012 1,596 2,683 2,331 0.9 1.6 1.4 2.6 1.0 0.3
2011 1,509 2,589 2,214 0.9 1.5 1.3 2.7 0.9 0.3
2010 1,511 2,617 2,092 0.9 1.6 1.3 2.7 0.9 0.3
2009 1,379 2,815 2,003 0.9 1.8 1.3 2.9 1.0 0.3
2008 1,231 2,549 2,023 0.7 1.5 1.2 2.6 1.0 0.2
2007 1,277 2,499 1,957 0.9 1.5 1.2 2.8 1.1 0.3
2006 1,084 2,340 1,803 0.7 1.6 1.2 2.8 1.1 0.3
1Agriculture inc. subsidies on products (ca. 300 million €) excl. subsidies on production (ca. 1,600 million €).
Source: National accounts 2006–2016e, Statistics Finland.
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However, the share of domestic in-
puts in the food sector production re-
mains rather high at almost 80%, in terms 
euros. Production involves a great deal of 
domestic work.

Taxes and subsidies in the food sector
The state contributes to the food chain by 
collecting taxes and allocating financial 
support to agriculture. In addition to val-
ue added tax, consumers pay excise du-
ties on prices. Enterprises and wage earn-
ers in the food sector pay income tax on 
their income. 

The 14% value added tax on food 
and restaurant services is lower than the 
standard 24% VAT rate. The 14% VAT on 
food and restaurant services took effect at 
the beginning of 2013. The standard VAT 
rate of 24% is applied to the retail trade as 
well as served alcohol.

The VAT revenue from food is €1.7 
billion and that from the retail sales of 
alcoholic beverages €0.6 billion. The VAT 
revenue from restaurant services is just 
under €1 billion. The VAT revenue from 
the food sector is just over €3 billion, 
around 15% of the total VAT revenue.

The tax revenue from alcoholic bev-
erages is €1.3 billion. The tax on alcohol-
ic beverages has been increased several 
times in recent years. In 2016, the revenue 
from excise duty on confectionery, ice 
cream and soft drinks was €151 million. 
The duty on confectionery and ice cream 
became applicable in 2011, and it was 
abolished at the beginning of 2017. 

The revenue from VAT on food and 
excise duty on alcoholic beverages, in 
particular, is €4.5 billion. 

The tax revenue from the food sector 
exceeds the subsidies to the sector. In na-
tional accounts, subsidies to agriculture 
and horticulture are divided into subsi-
dies on products and other subsidies on 
production. In 2016, they amounted to €2 
billion. Part of the subsidies come from 

the EU and part from the state budget. 
Since Finland’s EU membership fees 
from the state budget are around €2 bil-
lion, it can be thought that part of the 
contribution is returned in the form of 
agricultural support.

The food sector’s impact on employ-
ment is around 340,000 people
According to national accounts, the 
number of people employed in agricul-
ture was 75,200 in 2016, representing 
3.0% of the employed labour force. This 
number decreased by 8,900 from the 
previous year. This trend is affected by 
the decreasing number of farms and the 
use of machinery for agricultural work. 
Of the people employed in agriculture, 
54,200 were entrepreneurs and 21,000 
were wage earners.

The number of people employed in 
agriculture is the greatest in the regions 
of Southern Ostrobothnia, Southwest 
Finland, Northern Ostrobothnia and Os-
trobothnia (the coastal regions of Vaasa). 
These regions make up 40% of the total 
labour force involved in agriculture in 
Finland. Proportionally, the share of ag-
riculture in the employed labour force 
is the highest in Southern Ostrobothnia 
(10.9%), Central Ostrobothnia (9.3%), and 
the coastal regions of Vaasa (7.7%). 

In other sectors, the acquisition of in-
termediate agricultural products gener-
ates employment for some 15,000 people. 
Most of them are employed in the feed 
industry and maintenance work within 
construction. In the service industries, 
the most people are employed in the 
maintenance and repair of machinery, 
the wholesale trade, transport and veter-
inary services.

The food industry employed 37,000 
people in 2016, or 1.5% of the employees 
in all sectors. This number decreased by 
600 from the previous year. A quarter of 
the jobs in the food industry are located 
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in the region of Uusimaa. 9.5% of the peo-
ple employed in the food industry are in 
Southern Ostrobothnia, 7.7% in South-
western Finland, and 7.6% in Pirkanmaa. 
Proportionally, the food industry is the 
largest employer in Southern Ostroboth-
nia (4.1% of the employed labour force), 
followed by Kanta-Häme (2.9%) and Sa-
takunta (2.6%). 

Indirectly, the food industry offers the 
most agricultural jobs in raw material ac-
quisition. In addition to agriculture, the 
food industry indirectly affects most the 
transport and warehousing sectors, busi-
ness service sectors, and industries such 
as packaging. 

In 2016, the food and beverage service 
activities employed 70,300 people, repre-
senting 2.8% of the total labour force. This 
number increased by 2,200 from the pre-
vious year. Indirectly, the sector provides 
the most jobs in agriculture and the food 

industry, but also in various business ser-
vices, the wholesale trade and transport.

The estimated number of people 
employed in the food trade is 61,600, of 
which 11,300 work in the wholesale trade 
and 50,300 in retail. In addition, the sec-
tor employs people indirectly in business 
services, transport and warehousing. Peo-
ple employed in the food trade, like those 
employed in the food and beverage ser-
vice activities, are located where the pop-
ulation is located.

When the employment effect of all 
sectors is taken into account, the whole 
food sector employs about 340,000 per-
sons, which is 13 % of the employed la-
bour force. While the jobs in primary pro-
duction and processing are decreasing, 
more and more people find employment 
in restaurants and catering services and in 
food trade.

Employed of agriculture and food industry (%) in different regions in 2015.
Source: Regional accounting
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Employment effects of the use of intermediate products in agriculture by sectors
(number of employed persons).
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1.2. Food consumption and 
consumer prices

Food consumption expenditure
In 2016, consumption expenditure on food 
and non-alcoholic beverages consumed at 
home was €13.5 billion. The largest prod-
uct group is fruit and vegetables with a 
consumption expenditure of €2.7 billion 
(20.3%). The value of consumption of fruit 
and vegetables increased by 2.7%, and 
volume by 3% from the previous year. 
Fruit and vegetables are the only main 
group showing an increase in both value 
and volume from the previous year. Fruit 
and vegetables increased their share of 
the total food expenditure and surpassed 
the share of meat in 2014. 

Meat and meat products account for 
€2.6 billion (19.2%) of the total food expend-
iture. The value of meat consumption de-
creased by 2.5% from the previous year, but 
the volume increased slightly, by 0.3%. The 

share of meat of the total food expenditure 
was at its highest in the early 1990s, at 25%. 

The third largest product group in 
food expenditure are dairy products and 
eggs, with €2.4 billion (17.8%). The value 
of consumption in this group fell by 2.7%, 
but the fall in volume was significantly 
smaller, 0.9%.  Consumption share in this 
product group was at its lowest in the late 
1980s, at 16.2%. 

Bread and cereal products are the 
fourth largest group in consumption ex-
penditure at €2.0 billion (14.8%). The 
value of consumption in this group de-
creased, but only slightly, by 0.2%, and 
the volume increased slightly, by 0.6%. 
The share of bread and cereal products of 
the total food expenditure was at its high-
est in 2004, at 16.9%. 

Sugars, jam and confectionery are 
the fifth largest product group in con-
sumption expenditure with €1.3 billion 
(9.5%), followed very closely by non-al-
coholic beverages at 9.4%. The value of 
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Final consumption of food and non-alcoholic beverages of households in 2016, %.
Source: Statistics Fi
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consumption in both product groups 
fell slightly from the previous year, by 
around one percent. The volume of con-
sumption in sugar products fell by simi-
lar figures, while the volume in non-alco-
holic beverages increased by one percent. 
These product groups’ share of the total 
food expenditure has remained almost 
unchanged since 1975. However, in the 
group of non-alcoholic beverages, the 
content has changed with the share of 
coffee, tea, and cocoa down from 70% to 
30%, and the share of soft drinks, mineral 
water and juices has increased. 

Fish and fish products’ share of the to-
tal food expenditure is small, at €0.7 billion 
(5.1%), and growing slowly. The value of 
consumption increased by 8.1% from the 
previous year due to increases in product 
prices, but the volume fell by 1.1%. 

Oils and fats account for €0.2 billion 
(1.6%) of the total food expenditure. The 
value of consumption in this group fell by 
1.4% and the volume increased by 0.5%. 
Of all the product groups, oils and fats’ 
share of the total food expenditure has de-

creased the most. In 1975, oils and fats ac-
counted for 6.6% of the total expenditure.

Consumption in quantity
Most of the consumers’ need for energy 
is still made up of cereal, dairy products 
and meat. The annual consumption of ce-
real per person increased by one percent 
in 2016, to 79.7 kilos. The consumption 
of wheat, oats and rice grew by approx-
imately 500 grams. The consumption of 
rye remained about the same, while the 
consumption of barley fell by approx-
imately 500 grams. The consumption 
of wheat is the highest in this product 
group, at 44.7 kilos, but the consumption 
has been on the decrease in the 2000s. The 
consumption of rye was 15.5 kilos, and 
the level seems to have stabilised.

The consumption of other cereals is 
smaller, and although the consumption 
has been on the increase, the development 
is not steady. The consumption of oat, 6.4 
kilos, reached the level of 2014. The con-
sumption of barley was 1.8 kilos, com-
pared to 2.4 kilos in the previous year. The 
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Consumption of some foodstuffs per capita in 2007–2016, kg.
Fresh vege-
tables total1 

Cereals 
total

Sugar Meat 
total2

Beef Pork Poultry Eggs

2016 63.7 79.7 29.1 81.0 19.2 34.7 23.5 11.9
2015 62.4 78.8 29.3 79.3 19.2 34.9 21.6 11.5
2014 65.4 80.0 29.5 76.6 18.7 34.6 20.1 10.8
2013 61.2 80.0 28.9 77.1 18.4 35.6 19.5 10.7
2012 57.4 79.2 29.8 77.5 18.9 36.0 18.7 10.6
2011 62.6 78.8 30.1 77.6 18.6 36.4 18.2 10.0
2010 56.1 79.3 31.8 76.4 18.6 34.9 18.2 9.8
2009 59.0 79.5 32.6 74.1 17.8 34.4 17.5 9.5
2008 56.2 80.2 31.8 75.4 18.2 35.3 17.2 9.4
2007 56.4 79.8 30.9 74.9 18.7 34.9 16.4 9.3
1Inc. potential waste. 2Including bones, i.e. carcass meat, incl. edible offals.
Source: Luke, Statistical services.

Consumption of some milk products per capita in 2007–2016, kg.
Whole milk

(litres)
Low-fat milk

(litres)
Skimmed 

milk
(litres)

Sour milk Yoghurt Sour cream, 
crème fraîche 
and smetana

Puddings 
and quark 
with addi-

tives

Cheese1

2016 11.5 65.4 43.4 9.6 20.1 1.9 3.0 26.3
2015 11.7 66.0 48.0 10.1 21.3 2.4 3.2 26.6
2014 12.5 66.4 50.7 10.9 21.2 2.8 2.8 25.0
2013 12.8 66.6 51.2 11.3 22.6 2.7 2.5 23.2
2012 12.5 68.9 50.8 11.8 23.3 2.5 2.2 21.9
2011 11.4 68.3 52.0 11.9 23.9 2.4 2.0 21.0
2010 10.4 68.6 54.5 12.4 23.4 2.3 19.0
2009 10.0 69.9 54.9 12.5 22.5 2.2 18.7
2008 10.2 72.2 53.8 13.0 22.4 2.1 18.4
2007 10.5 74.8 52.3 13.4 22.2 2.0 17.5
1Inc. quark, natural and cottage cheese.
Source: Luke, Statistical services.

consumption of rice is 5.8 kilos, showing 
an increase for the second year in a row. 
The consumption of other cereals (such as 
buckwheat and quinoa) is 4.4.kilos, and 
the consumption is on the increase.

The consumption of meat is 81 ki-
los per person. The consumption is on 
the increase for the second consecutive 

year, following three years of decline. 
The consumption increased by 1.7 kilos. 
The increase in consumption was caused 
by poultry meat (1.9 kg), since the con-
sumption of pork fell by 0.2 kilos, and 
the consumption of beef remained the 
same. Consumption of pork meat is the 
largest in this product group, with 34.7 kg 
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per person per year. The consumption of 
poultry meat exceeded the consumption 
of beef in 2013.

The consumption of certain food-
stuffs per person in 2007–2016, kg. 
The consumption of milk dropped by 
more than 5%, mostly due to the 9.6% 
decrease in the consumption of skimmed 
milk. The consumption of other dairy 
products also fell.  The only increase in 
dairy products was seen in cream, up by 
just under 5%. The consumption of semi-
skimmed mild fell by 0.9% and the con-
sumption of full-fat milk fell by 1.7%. The 
overall milk consumption per capita aver-
aged 120 litres in 2016. The consumption 
of buttermilk fell by 5%, while the con-
sumption of curdled milk (viili) remained 
at the level of recent years. The consump-
tion of yogurt fell by 5.6% from the previ-
ous year. The consumption of cheese has 
been on the increase for several years, but 
fell now by 0.3 kg to 26.3 kilos.

The annual consumption of butter is 
3.4 kilos per person. The consumption was 
on the increase from 2008 to 2013, but has 
remained the same for the past two years.

Egg consumption continued to grow. 
In 2016, the consumption of eggs was 11.9 
kilos per person, which is up by 0.4 kg on 
the previous year.

The consumption of fresh vegetables is 
63.7 kg per person, but this figure includes 
potential waste. The consumption increased 
by 1.3 kilos. Of fresh vegetables, the share of 
tomatoes is just over 12 kg, or about 25%.

The consumption of fresh fruit is 60.5 
kilos, including potential waste. Of this, 
citrus fruit have accounted for almost 
25%, but their share has been on the de-
crease as the consumption of other fruit 
has been increasing. 

Sugar consumption is decreasing 
slowly. In 2016, the consumption was 
29.1 kilos per person, down 0.2 kg on the 
previous year. In the early 2000s, the con-
sumption was nearly 33 kilos. 

Food and non-alcoholic beverages yearly price change 2011-2018, %
2011 2012 2013 2014 2015 2016 2017 2018

Food and non-alcoholic beverages
Yearly average 6.3 5.2 5.3 0.2 -1.9 -1.1 -0.9
January 4.6 5.0 5.3 3.9 -1.4 -2.3 -2.4 1.5
February 6.9 4.2 6.1 1.6 -2.4 -1.7 -0.5 1.3
March 6.7 4.4 6.1 0.4 -1.6 -1.6 -1.7 2.5
April 6.1 4.4 6.7 -0.5 -1.6 -0.9 -1.7
May 7.1 4.8 7.5 -1.5 -1.3 -1.7 -1.0
June 7.6 4.6 6.3 -0.5 -1.6 -1.6 -1.0
July 6.9 5.9 6.3 -0.8 -2.7 0.0 -1.5
August 6.7 5.9 5.0 0.1 -2.4 -0.6 -0.1
September 6.0 5.8 4.0 0.8 -2.9 -0.7 -0.4
October 5.6 5.9 3.8 -0.2 -1.3 -1.3 -0.3
November 6.0 5.3 3.5 -0.4 -1.4 -0.8 -0.3
December 5.3 5.7 3.6 -1.0 -1.8 -0.6 -0.1
Consumer price index 3.4 2.8 1.5 1.0 -0.2 0.4 0.8
Source: Statistics Finland, Consumer price index
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Consumer prices
On average, the consumer prices of food 
continued to fall in 2017, but the decrease 
was smaller than in the two previous 
years. In 2015, the prices fell by 1.9%, in 
2016 by 1.1%, and in 2017 by 0.9 %. 

This period of falling prices was 
preceded by a period of rapid rise in 
2011–2013, with food prices rising by 20%. 
The rise continued until March 2014. On 
the annual level, the prices rose by 5-6%, 
which is considerably more than the aver-
age fall of 1-2% in the next years.

The consumer prices continued to fall 
until the end of 2017. A significant decrease 
in the price level occurred in February 2015 
and another one in July-September 2015. In 
January 2016 and 2017, the consumer pric-
es of food were also more than 2% lower 
on average than the previous year. 

In addition to poor economic devel-
opment, slow growth in demand and de-
creased prices of raw materials, the lower 
prices were a result of the import bans 
imposed by Russia and the cheapening 
campaigns in the retail trade. At the be-
ginning of 2018, food prices began to rise 
again, and they are believed to continue 
to rise for the next two years at least. 

In 2011–2013, the consumer prices of 
cereal products increased annually by 
3-5% on average. With this in mind, the 
decrease in prices in 2014–2017 was mod-
erate, as the average annual decrease was 
0.4-2.2%.

In 2011–2013, the consumer prices of 
meat and meat products increased annu-
ally by 5-8% on average. In 2014–2017, 
the average annual decrease in prices was 
1.2–3.4%.

In 2011–2013, the consumer prices 
of dairy products increased annually by 
4-6% on average. The prices continued to 
increase slightly in 2014, with the consum-
er prices up 0.3% on the previous year. In 
2015, the prices of dairy products fell by 
4.4%. This was a result of the import ban 
imposed by Russia in August 2014. 

The consumer prices of fish products 
increased in 2011–2017, with the excep-
tion of 2015. 2013 saw an exceptionally 
substantial increase, with consumer pric-
es up by an average 10.5% on the previ-
ous year. In 2011, 2016 and 2017, the pric-
es also rose by 6-8%. The increase of the 
price of fish products in recent years is the 
result of production problems in the large 
fish-producing countries.

Food and non-alcoholic beverages yearly price change by product groups 2011-2017, %.
2011 2012 2013 2014 2015 2016 2017

Food and non-alcoholic beverages 6.3 5.2 5.3 0.2 -1.9 -1.1 -0.9
Grain products and bread 5.3 3.0 4.1 -0.4 -2.2 -0.9 -0.1
Meat 5.3 7.7 7.0 -1.7 -2.7 -3.4 -1.2
Fish and shellfish 6.3 1.5 10.5 2.2 -1.3 8.0 7.3
Milk products, cheese and eggs 3.6 4.8 5.9 0.3 -4.4 -2.6 -0.6
Fats and oils 8.0 7.5 2.7 -1.5 -6.2 -1.9 1.8
Fruits and berries 3.4 2.1 9.9 -2.3 -0.8 0.0 1.3
Vegetables 1.3 5.3 8.7 -1.5 -0.2 0.3 -2.8
Sugar, jams, honey, chocolate and candies 13.8 8.3 2.7 1.1 -0.1 0.1 -10.5
Prepared food, other 6.1 4.8 2.3 0.0 0.0 -1.4 -1.3
Non-alcoholic beverages 16.3 4.9 -2.8 6.6 1.5 -2.2 2.4
Source: Statistics Finland
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The consumer prices of fats and oils 
increased considerably in 2011–2012, by 
8% a year. In 2013, the prices rose fur-
ther by an average of 2.7%. Then again, 
in 2014–2016, the prices fell. The most 
considerable decrease (6.2%) occurred in 
2015. In 2017, the consumer prices rose by 
1.8%. The consumer prices of oils and fats 
are affected by fluctuations in the world 
market price of butter.

In Finland, fruit is mainly imported. 
The share of imports in vegetables is also 
large, although Finnish consumers like to 
buy domestic products, tomatoes in par-
ticular. The consumer prices of both fruit 
and vegetables increased in 2011–2013. 

The increase was particularly strong (9-
10%) in 2013. The prices of vegetables also 
rose significantly in 2012, by 5.3%. The 
prices fell by 2% in 2014, but only be less 
than 1 % in 2015. In 2016, the consumer 
prices of fruit remained the same, but the 
prices of vegetables rose slightly. In 2017, 
the prices of vegetables fell by 3% and the 
prices of fruit rose by just over 1%. 

In 2011–2013, the consumer prices of 
food preparations increased annually by 
2-6% on average. In 2016–2017, the prices 
fell, but, at just over 1% annually, the de-
crease was moderate in comparison with 
the rate of increase. Food preparations in-
clude ready-meals, for example.

Price level index for food and non-alcoholic beverages in some countries in 2016, EU-28=100.
Source: Eurostat
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In 2011, the consumer prices of non-al-
coholic beverages rose by 13.8%, and the 
increase continued in the following year 
(4.9%) and in 2014 (6.6%).  The duty on soft 
drinks was increased at the beginning of 
2011, 2012 and 2014. In 2013, the consum-
er prices fell by 2.8%, while prices in other 
product groups rose. In 2016, the consum-
er prices of non-alcoholic beverages were 
also 2.2% lower than the previous year. 
The consumer prices of non-alcoholic bev-
erages show fluctuations in the world mar-
ket prices of coffee, tea, cocoa and juice, 
but the effect is smaller as the share of soft 
drinks in this product group has grown.

Value chain of the food basket
We can think that the price of the domestic 
food basket, €13.5 billion, is divided be-
tween agriculture that produces the raw 
material , the food industry that processes 
the raw material, and the food trade that 
sells products to consumers. We can fur-
ther divide the sum to product taxes and 
processed food imports, i.e. the food and 
beverages that are not processed further 
by the Finnish food industry.

State product taxes account for ap-
proximately €1.9 billion, or 14%, of the 
value of the food basket. According to 
data from Statistics Finland, the estimated 
share of processed food imports is around 
€2 billion, or 15.5%. The estimated share 
of the food retailing including transport 
is €4.5 billion, or 33.5%, as is the share 
of the food industry, €4.5 billion, or 33%. 
The share of agriculture is made up of the 
unprocessed products in the food basket, 
an estimated €0.4 billion, and of the raw 
material costs included in the share of the 
food industry, just under €1 billion.

Over the years, the share of the retail 
sector in the price paid by the consumer 
has grown while the shares of primary 
producers and the processing sector have 
decreased.

Comparison with other countries
Statistics Finland has published an inter-
national price comparison of consumer 
prices. The data is based on the Eurostat 
Price Comparison Programme, ECP . The 
objective of the international price com-
parison is to produce purchasing power 
parities. 28 EU member states were in-
cluded in the comparison, as well as cer-
tain candidate countries and the EFTA 
countries. The price data on Finland for 
this survey was collated by Statistics Fin-
land.

In Finland, the price level of food 
and non-alcoholic beverages exceeds the 
EU average by 20%. The same price lev-
el can be found in Luxembourg and Ire-
land. The price level in Norway exceeds 
the EU average by 63%, in Denmark by 
48%, in Iceland by 46% and in Sweden by 
26%. Switzerland has the highest price 
level, with the consumer prices of food 
and non-alcoholic beverages exceeding 
the EU average by 73%. Poland and oth-
er countries in Eastern Europe have the 
lowest price levels.

International comparison of prices is 
complex, however. The consumer prices 
of food are affected by different tax pol-
icies, national characteristics and eating 
habits, in addition to labour costs, market 
structures, and production conditions. In 
Finland, VAT on food is the second high-
est in the EU-15, at 14%.  In the UK and 
Ireland, VAT on food is 0% and in Den-
mark, it is 25%.

Studies have also shown that struc-
tural features, specifically the competitive 
situation at the producer and retail levels, 
have an impact on prices and price dis-
persion. Although there is some empiri-
cal evidence of a reduction in price dis-
persion over a longer time period in the 
EU, price differences remain substantial 
across a range of goods, with evidence of 
only limited convergence.
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Average consumer prices of some foodstuffs in April 2015–2018, €/kg.
2015 2016 2017 2018

February February February February
Wheat flour 0.67 0.66 0.65 0.65
Rye bread, portion size 3.78 3.65 3.54 3.58
Beef roast 16.2 15.53 15.78 16.43
Pork, strip 9.19 8.95 8.78 8.65
Chicken breast fillet 13.19 12.98 12.95 12.36
Light milk, €/litre 1.04 1.02 1.0 0.99
Edam cheese 9.14 8.86 8.58 9.1
Eggs 3.58 3.64 3.23 3.42
Butter 4.96 4.92 4.88 5.98
Margarine 3.7 3.55 3.43 3.58
Tomatoes 4.1 3.95 3.87 3.83
Potatoes 0.88 1.03 0.83 0.88
Source: Statistic Finland, Consumer prices

Average consumer prices of some foodstuffs in 2013–2017, €/kg.
2013 2014 2015 2016 2017 Change % 

2016–2017
Wheat flour 0.69 0.68 0.68 0.66 0.65 -1.5
Rye bread, portion size 4.05 3.92 3.74 3.59 3.54 -1.4
Beef roast 16.88 16.74 16.21 16.07 15.99 -0.5
Pork, strip 9.39 9.27 8.99 8.88 8.53 -3.9
Chicken breast fillet 13.75 13.47 13.18 13.02 12.84 -1.4
Light milk, €/litre 1.05 1.1 1.03 1.01 0.99 -2.0
Edam cheese 9.69 9.8 9.12 8.77 8.8 0.3
Eggs 4.25 3.68 3.6 3.45 3.27 -5.2
Butter 6.12 5.74 4.96 4.92 5.16 4.9
Margarine 3.85 3.9 3.6 3.48 3.53 1.4
Tomatoes 3.08 3.25 3.19 3.03 2.92 -3.6
Potatoes 0.94 0.87 0.93 0.97 0.85 -12.4
Source: Statistic Finland, Consumer prices
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1.3 Retail trade
The consolidation trend in the Finnish re-
tail sector has continued for an extended 
period, resulting in the two largest chains 
having a market share of around 80% in 
the 2010s. The S Group in particular has 
expanded strongly since 2005, increas-
ing its lead over Kesko to more than 13 
percentage points by 2015. The differ-
ence between the two leading chains lev-
elled slightly with Kesko’s acquisition of 
Suomen Lähikauppa in April 2016. The 
acquired units had their first full year of 
operation in 2017. This increased Kesko’s 
market share to 35.8%, to around 10 per-
centage units from S Group. Lidl grew 
steadily in 2016 and 2017. In 2017, the 
German chain expanded its network of 
supermarkets by 16 new units. 

In 2017, the most significant single 
market event was the sale of Stockmann 
Delicatessen to the S Group. The transac-
tion was published in summer 2017 and 
approved by the FCCA in late 2017. Of-
ficially, the Stockmann Delicatessen units 
were transferred to the S Group at the end 
of 2017/beginning of 2018. In 2016, Stock-
mann Delicatessen accounted for 1% of 
the total sales of daily consumer goods 
and it will increase the market share of 

the S Group this year, but the impact will 
be smaller than that of Kesko’s latest ac-
quisition.

In 2017, the total sales of daily con-
sumer goods amounted to €17.6 billion, 
which is up 1% on the previous year. The 
growth reflects the consumers’ increasing 
purchasing power and the moderate up-
ward turn in the economy as a whole. 

The rapid progress of the Lidl chain 
and the S Group’s cheapening campaign 
prove the significance of price when it 
comes to steering consumer choices.  The 
economic recession made consumers more 
price-sensitive. Consumers turned to more 
affordable foods which, in turn, has led to 
a rise in the popularity of discount stores 
and own brands all over Europe. 

The own brands of retail chains have, 
in fact, been given much more shelf space 
than before. Previously, they played a 
major role in non-food goods and dry 
foodstuffs, but own brands have in recent 
years been introduced in an increasing 
number of product groups. For exam-
ple, in dairy products they have achieved 
a significant position over the past 3–4 
years in the sales of liquid milk, fresh 
products and cheese. 

The increasing number of own brands, 
the threat posed by imported goods, and 

Market shares of retail companies in 2006–2017
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

S Group 33.9 39.9 41 42.4 43.2 44.1 45.2 45.6 45.7 45.7 45.9 44.6 45.9
K Group 35.9 33.4 33.9 33.7 34.2 35 35.3 34.7 34 33.1 32.7 34.8 35.8
Suomen lähikauppa* 10.8 11.9 11.9 11.3 10.2 9 7.8 7.3 7 6.8 6.4 1.4 -
Spar** 6.2 0.5 - - - - - - - - - - -
Lidl*** 3.7 4.1 4.7 5 5.1 4.8 4.8 5.5 6.6 7.6 8.3 8.8 9.3
Other companies 9.5 10.2 8.4 7.6 7.3 7.1 6.9 6.9 6.7 6.8 6.7 10.4 9.0
Total 100 100 100 100 100 100 100 100 100 100 100 100 100
Source: AC Nielsen. *Earlier Tradeka. **From 2006 M Group; in 2007–2008 included in ”Other”. ***Nielsen’s estimate
Obs. In 2016, variety discounters and gas station stores selling a more narrow grocery assortment have retroactively 
been added to Nielsen’s Sales Directory. Due to the retroactive inclusion of new markets in 2016, the figures pre-
sented in the table are not comparable with the previous years.
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the price level and limited selection of 
discount stores intensify competition be-
tween Finnish suppliers and bring pro-
duction margins down.

The sale of daily consumer goods 
continues to concentrate on large units at 
a fast rate. In addition to Lidl, the most 
successful chains in 2017 were the hyper-
market chains of the S and K groups. The 
sales of the Citymarket and Prisma chains 
increased by 4.3–4.5%, which is consid-
erably faster than the growth rate in the 
sector. Shops with a floor area below 400 
m2 continued to lose out, with sales down 
by 6.6% on the previous year. In 2017, 220 
smaller shops shut down, which is the 
largest figure in 20 years. 

In many countries across Europe, on-
line trade has challenged hypermarket 
chains in non-food product groups. How-
ever, online food sales are still marginal 
in Europe, and in Finland, their share of 
total sales is 0.3%.

1.4. The food industry and 
foreign trade
Trends in the food industry
In 2016, food industry turnover was €10.4 
billion, which is exactly the same as the 
previous year. The number of employees 
in the food industry decreased substan-
tially and reached the level of the early 
2010s. The number of employees in 2016 
was 32,715, which is down on the previ-
ous year by 938 people. This almost 3% 
drop means that the personnel trend re-
verted to the long-term trend.

As a result of the decrease in staff 
numbers and the stable turnover, the real 
turnover per person in 2016 increased to 
€318,000 in the food industry. This indica-
tor of productivity has been on a steady 
increase since Finland joined the EU, 
but in 2012, it reached its highest point 
and has been decreasing at a worrying 

rate since this time. The positive turn in 
2016 may indicate the return of a positive 
trend, especially since we know that, hav-
ing been hit hard by the Russian import 
embargo, food exports took an upward 
turn in 2017 after falling for several years.

The two main sectors in the Finnish 
food industry are the dairy and meat 
processing industries. Together, they 
accounted for 43% of the food indus-
try turnover in 2016. The dairy industry 
peaked in 2013, when prices on the de-
mand-driven world market were high, 
and a new sales record was achieved 

Turnover of the Finnish food industry (at current 
and fixed prices) in 1995-2016.

Turnover (at current 
prices, billion €)

Turnover (at 2016 
prices, billion €)

1995 7.7 10.6
1996 7.8 10.7
1997 8.0 10.9
1998 7.8 10.4
1999 7.5 9.9
2000 7.9 10.1
2001 8.3 10.3
2002 8.4 10.2
2003 8.5 10.3
2004 8.9 10.7
2005 8.9 10.6
2006 9.2 10.9
2007 9.7 11.2
2008 10.5 11.6
2009 10.3 11.3
2010 10.2 11.1
2011 10.8 11.4
2012 11.2 11.5
2013 11.0 11.2
2014 10.8 10.8
2015 10.4 10.5
2016 10.4 10.4
Source: Statistics Finland, Finnish Enterprises 1995-2016.
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in the Russian market. At that time, the 
turnover of the dairy industry exceed-
ed that of the meat processing industry. 
The dairy industry subsequently faced 
difficulties in the market resulting in a 
steep decline, and order in the two larg-
est industries was restored. The real turn-
over of the meat industry has remained 
stable in recent years because entry into 
new markets and exports to Asia are not 
shown in the 2016 figures.

Foreign trade
In 2017, Finland’s food exports final-
ly took an upward turn after the crisis 
caused by the Russian sanctions. After 
four negative years, exports increased by 
€147 million. In 2017, food exports from 
Finland totalled €1,579 million, an in-
crease of 10% on the previous year. 

In 2017, the value of food imports to 
Finland was €5,205 million, which is up 

just over 5% on the previous year. This 
means that, after a few moderate years, 
the growth rate in imports has regained 
the level of the early 2000s. 

The combined outcome of the devel-
opments in exports and imports is that 
the deficit in the food trade grew reason-
ably, by around €123 million, from €3,504 
million to €3,627 million. Traditionally, 
the balance deficit has mainly been due 
to the large import volumes of fruit, veg-
etables, raw coffee, alcoholic beverages 
and tobacco. Other important products 
imported to Finland include vegetables, 
cheeses and cereal products. However, in 
recent years, the Finnish food industry 
has been faced with competition in prod-
uct groups that used to be dominated by 
domestic production, such as meat, dairy 
and fish. 

There have been no significant chang-
es in the geographical distribution of 

Source: Statistics Finland, Finnish Enterprises 1995-2016.
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imported agricultural and food 
products. In 2017, the majority 
(65.2%) of Finnish food imports 
came from the old EU countries. 
Food imports from countries that 
joined the EU in 2004 or later in-
creased from the previous year 
and were at 10.5%. The share of 
non-EU countries fell to 24.2%. 

As a result of the sanctions, 
exports to Russia have fallen 
dramatically. In the peak year of 
2013, the value of food exports to 
Russia was €442 million. In 2015, 
exports to Russia crashed down 
to €122 million. In 2017, exports 
to Russia remained at the same 
level (€126 million). 

The share of Russian food 
exports has, in fact, fallen from 

Source: Statistics Finland, Finnish Enterprises 1995-2016.
Note: turnover in 2016 prices.
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the best years of 26–28%, down to 8%. 
Exports to other EU countries, in par-
ticular, have increased. In 2017, exports 
to France, the UK, Poland and Denmark 
grew the most. Exports to France and the 
UK more than doubled from the previous 
year, and the share of these two countries 
grew from 5% to 10% in a year.

Traditionally, more than half of Finn-
ish food exports have gone to neighbour-
ing countries but, following the Russian 
import embargo, the share decreased 
dramatically. In 2017, the neighbouring 
countries’ combined share of food ex-
ports was just over 40% (Sweden 19.5%, 
Estonia 10% and Norway 2.8%).

Dairy products were still the most sig-
nificant single product group in Finnish 
food exports. However, dairy exports are 
down from the top level in 2013 of €521 
million to €347 million in 2017. The sec-
tor’s share of total food exports in 2017 
was just under one quarter, compared to 
a few years ago, when dairy products ac-

counted for one third of exports. The val-
ue of butter exports in 2017 totalled €137 
million, cheese exports only €47 million 
and whey exports €54 million.

Despite this, the dairy industry con-
tinues to be the only industry in the Finn-
ish food sector that has maintained a pos-
itive trade balance throughout Finland’s 
EU membership. However, the trade bal-
ance was barely positive following a dive 
from €160 million in 2013 to just under 
€16 million in 2016. In 2017, dairy prod-
ucts’ balance of foreign trade increased 
to €48 million, thanks to growing butter 
exports.

The value of cereal export in 2017 
was almost €109, which was €12 million 
less than the previous year. Oat exports 
remained at the level of the previous year 
(€56 million), and the combined exports 
of wheat and barley amounted to the 
same. Other key exports include meat, al-
coholic beverages and products from the 
sugar and confectionery industries.

Finland’s biggest trade partners in food export and import
Export Import

mill. € % mill. € %
EU-countries 1,093 77.2 EU-countries 3,396 65.2
   Sweden 307 19.5    Netherlands 725 13.9
   Estonia 157 9.9    Germany 695 13.4
   France 98 6.2    Sweden 542 10.4
   Germany 81 5.1    Spain 316 6.1
   Denmark 75 4.8    Denmark 303 5.8
   Poland 63 4.0    France 204 3.9
   Netherlands 61 3.9    Italy 191 3.7
   Great Britain 53 3.4    Estonia 167 3.2
   Lithuania 45 2.8    Belgium 166 3.2
Other countries 359 22.8 Other countries 1,261 24.2
   Russia 126 8.0    Norway 326 6.3
   Norway 45 2.8    Brazil 139 2.7
   China 43 2.7    Costa Rica 73 1.4
   USA 42 2.7    USA 62 1.2
Source: Finnish Customs, Uljas database.
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Finland’s first-rate food production methods 
offer a competitive edge

Csaba Jansik

It is often said that the Finnish food chain should not compete in the market of low-
cost bulk food due to small production volumes and high costs. It would be more im-
portant to specialise in high-quality and high-priced products, as many background 
factors increase the quality and value of Finnish food.  Key strengths were recently 
listed at the Ruokafakta (Food fact) website.1

Clean soil and water
The cleanliness of food products is affected by the purity of key production inputs, 
such as soil and water. The purity of arable land is based on the geochemical compo-
sition of soil and any substances added during the production process, such as ma-
nure, fertilizers and pesticides. Finland has the strictest regulations on the heavy met-
al content of fertilizers in Europe, and Finland has the lowest content of heavy metals 
released from sludge. The use of pesticides and herbicides per hectare is among the 
lowest in Europe. 

The purity of water is a highly complex concept. Tap water is very clean in Fin-
land but, in the light of EU statistics, differences between member states are very 
small. On the basis of results acquired from different measuring points in the Baltic 
Sea regarding the quality of swimming water, Finland is on an average European 
level along with other countries in Northern Europe. Unfortunately, the clean state of 
Finnish lakes and rivers cannot be distinguished from EU calculations. Instead, Fin-
land has had the lowest nitrate content, an important key figure regarding ground-
water that also has an impact on human health, on a European level. 

In addition to the quality of water, the availability of water will be emphasised 
as a result of climate change. The scarcity of water is already a factor limiting agri-
cultural production in many parts of the world. Finland and other Nordic countries 
have rich water resources in relation to the population. What is more, Finland is the 
first country with water accounting conducted at an accuracy of roughly 200 indus-
trial fields. Understanding how we use water enables us to monitor its use and set 
separate goals for each field.       

Clear signs of improvement can also be seen in the state of the Baltic Sea. Surveys 
of predatory fish in the Baltic Sea, conducted at intervals of a few years, indicate 
that, for example, the dioxin content in salmon has halved over the past 20 years, 
approaching the EU threshold value.  

1  The Ruokafakta website consists of roughly 30 different themes based on Eurostat, OECD, EFSA and 
other statistics, EU reports, different research results and the expertise of more than 50 researchers 
from 15 different institutions. The Finnish website opened in June 2018, and its English and Swedish 
versions will open in May 2018. Further information: www.luke.fi/ruokafakta
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Achievements based on hard work
Finland’s location in the north and northern climate undoubtedly cause additional 
costs in agricultural production. However, the status of plant and animal diseases 
has partly been better than in Continental Europe as a result of our isolated location 
across the sea.  This means that leas pesticide and herbicide treatment is needed in 
plant production and medical costs are lower in animal production. Year after year, 
Finland has been among the countries with the lowest residues of pesticides and 
herbicides in food products. The use of antibiotics is the second lowest in Finland 
among EU member states, and Finland’s status in terms of concrete bacteria, such as 
salmonella, has been exceptionally good. 

When explaining these achievements, hard and persistent work, self-control of 
food chain actors and productive cooperation between organisations and authorities 
are much more significant factors than Finland’s location and climate.  In Finland, 
pesticides and herbicides or antibiotics are not used preventively, and safety periods 
and other guidelines and regulations are followed to the point. The current salmonel-
la situation was preceded by research conducted over decades, as well as the active 
and independent commitment of companies and authorities.

Responsibility is indicated, for example, by the sustainability of fishing and 
fish farming. Phosphorus and nitrogen loads of fish farming decreased significant-
ly after a switch was made to use powder produced from the Baltic herring in fish 
feeding.

Finland’s food production chain promotes One Health 
The overall responsibility of the Finnish food production chain is in line with the One 
Health concept. One Health defines that the health of people is closely linked with 
the health of animals and the environment. Key parts of the concept include food 
safety, diseases transmitted to humans from animals (zoonosis), the use of antibiotics 
and resistance to them.  

In Finland, the wellbeing and good health of production animals enable the mi-
nor use of antibiotics, which has an impact on the state of the environment and the 
health of people. The volume of medical substances released into soil through the 
manure of production animals is lower in Finland than in other countries. Cases of 
zoonosis are rare and, most importantly, bacteria remain sensitive to antibiotics. In 
other words, the situation involving antimicrobial resistance is exceptionally good 
compared to other countries. The low level of resistance is a precondition for the 
functionality of antibiotics used by people. As a result, the production methods 
used in the Finnish food chain promote One Health, the simultaneous health of 
people, animals and the environment.

Strengths offer a competitive edge in national and international markets
The Finnish food chain produces clean and safe high-quality food. What kind of a 
competitive edge does this offer in national and international markets? Even though 
Finnish consumers value Finnish food products, the loyalty of many is based on con-
ventional or vague conceptions. Facts are needed to increase the appreciation of food 
so that consumers can select the domestic option based on facts and reason.  Simi-
larly, facts offer a competitive edge in international markets. In international mar-
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kets, such as Asia, product safety and cleanliness are valuable properties. Experience 
shows that figures of many countries lower than those of Finland can result in high 
sales, as long as marketing and communication are in place. 

When it comes to improving the value of food and exports, it is important that 
the good production methods, cleanliness and safety of Finnish food products are 
communicated extensively. We need facts of our strengths based on international sta-
tistics and research results, on top of which we can build a national brand and mar-
keting activities. To top it all off, every company must independently narrate their 
detailed achievements and stories. Our strengths are concrete. What we need to do 
now is to sharpen our marketing and sales.
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2.1. Trends on the world market

The global market for agricultural prod-
ucts has experienced rapid changes in 
the last decade. From 2007–2008, world 
market prices increased dramatically. In 
two years, the Food Price Index of the 
Food and Agriculture Organisation of 
the United Nations (FAO) rose by almost 
60%. However, the strong growth was 
followed by a sudden drop in prices af-
ter the middle of 2008. In late 2010, cereal 
and other agricultural product prices on 
the world market shot up again, reaching 
their peak in early 2011.

Following the 2011 record high, the 
price of cereal kept falling steadily un-
til 2016. In 2017, as the world economy 
picked up, demand for cereal increased, 
and this caused prices to rise. According 

to the price index of the FAO, cereal pric-
es increased by 3.2% from 2016. Howev-
er, prices remained more than 37% lower 
than in 2011. 

In the 2017/18 crop season, world ce-
real production is estimated to amount to 
2,642 million tonnes. This is just over 240 
million tonnes, or around 15% more than 
five years ago.

Meanwhile, world cereal trade is es-
timated to amount to 405 million tonnes, 
which constitutes 15% of global produc-
tion. Volumes in the world market have 
grown by more than 25% in the past five 
years.

Global wheat production remains at 
757 million tonnes, which is down 0.2% 
on the previous year, but 16% more than 
it was five years ago.  Global feed cere-
al production will grow to a new record, 

1,383 million tonnes, represent-
ing an increase of 2.4% over the 
previous year’s yield. In five 
years, production has increased 
by more than 20%. 

International wheat trade is 
expected to decline by 2.2% to 
around 173 million tonnes, repre-
senting 22% of global wheat pro-
duction. Meanwhile, feed cereal 
trade is expected to grow by 1.8% 
to 185 million tonnes, represent-
ing 13% of the global production.

Global rice production 
will reach 503 million tonnes, 
the same as in previous years. 
Around 9% of total rice produc-
tion, or 46 million tonnes, enters 
the global market.

Global oilseed production in 
2017/18 is projected to total 574 
million tonnes, showing growth 
of 0.5% over the previous year. 

2. Agricultural and food markets

Trends in world grain production, consumption 
and stocks in 2008/2009-2017/18. Source: AMIS Statistics
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Soy production will decrease 
by 1%, remaining at 345 million 
tonnes. Globally, however, al-
most 30% more soy is being pro-
duced, compared to five years 
ago. Almost 45% of the produc-
tion enters the global market. 

Global cereal stocks have 
grown by almost 38% in five 
years and will amount to more 
than 750 million tonnes in the 
2017/18 crop season. The expan-
sion has increased the global ce-
real stocks-to-use ratio for wheat 
to almost 37%, for feed cereal 
to just over 22% and for soy to 
around 13%. 

World sugar production is 
forecast to rise in the 2017/18 
crop season to 190 million tonnes, 
which is up 8% on the previous 
year. There has been particular 
growth in production in Brazil, 
the EU and certain Asian coun-
tries. Global sugar trade amounts 
to almost 68 million tonnes, rep-
resenting 36% of global produc-
tion.

In the EU, growth in sugar production 
was the result of the abolishment of im-
port quotas at the end of 2017. Today, sug-
ar companies are allowed to produce as 
much sugar in each member state as they 
wish. This is forecast to increase sugar 
production and the export of sugar prod-
ucts in the EU in the coming years. 

As a result of increased production, 
the world market price of sugar began 
to fall at the beginning of 2017. This was 
further enhanced by the weakening ex-
change rate of the Brazilian real.  In 2017, 
the average price was more than 11% low-
er than the average price in 2016. 

Global milk production in 2017 is esti-
mated to have risen to almost 835 million 
tonnes, up by 1.4% on the previous year. 
In the world’s largest milk producing 

country, India, production grew by nearly 
4% to almost 170 million tonnes. The EU 
countries produced a total of 165 million 
tonnes of milk.

Global dairy product trade also con-
tinues to grow. Population growth, to-
gether with the increasing level of in-
come, is boosting the consumption of 
milk products in Asia, in particular. In 
2017, China, in particular, increased its 
imports of dairy products. Global trade 
represents around 8% of the global pro-
duction of dairy products.

According to the FAO price index, the 
prices of dairy products in 2017 were up 
more than 30% on 2016, but still down al-
most 17% on 2013. 2017 will be particu-
larly remembered for the steep increase 
in the price of butter. In the 2017 world 
market, the price paid for butter was al-

World market price for maize, soy and wheat in 2007-2017.
Source: USDA, CBOT, CBR
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most double in comparison to 2016. This 
was partly due to the boom in natural 
products that spread from the 
US. Instead of margarine, people 
started to use butter in baking 
and frying.

Meanwhile, the price of milk 
powder was historically low in 
2017. Thus, it would seem that 
the global demand is, once again, 
moving from protein to fats. 
However, the process is gradual, 
and the demand for milk powder 
is likely to remain fairly steady.

In late 2017, world market 
prices for dairy products took a 
downward turn, but began to rise 
again at the beginning of 2018. In 
April 2018, the FAO Dairy Price 
Index was 11% higher than a year 
ago. 

Growth in global meat pro-
duction has been modest in re-
cent years. In 2017, production 
was an estimated 325 million 

tonnes. Growth from 2016 was 
1.1%. Most of the growth oc-
curred in the developing coun-
tries, where demand also grew 
the most. 

In 2017, the international 
meat trade amounted to almost 
31 million tonnes, representing 
just under 10% of global produc-
tion. Globally, poultry accounts 
for more than 40% of the total 
meat trade, the figure for beef 
is just under 30% and for pork 
around 25%.

There are significant differ-
ences in trading between differ-
ent types of meat. About 13% of 
beef production and 11% of poul-
try production is traded globally.  
For pork and lamb, this figure is 
6–7% of the production.  

According to the FAO price 
index, the prices of meat products in 2017 
were, on average, up more than 9% on 

Export prices of butter and skimmed milk powder in 2007-2017.
Source: Canadian Information Centre
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2016, but still down more than 14% on 
2014. From 2011–2014, meat prices were 
remarkably high compared to historical 
levels. In late 2014, world market prices for 
meat took a downward turn. Prices contin-
ued to fall until the beginning of 2016, after 
which, prices were been rising again until 
the end of 2017. In April, meat products 
cost as much as they did a year ago.

2.2 Arable crops

In terms of arable crops, 2017 was a prob-
lematic year in Finland throughout the 
growing season. In general, the summer 
was cloudy and cool; spring sowing be-
gan and harvesting finished while it was 
snowing. Rain in the autumn had a neg-
ative effect on crop quality and caused 
delays and difficulties in harvesting as 
well as in other farming activities. The ce-
real yield was decreased by exceptionally 
widespread crop failure and decreasing 
areas of cultivation. In fact, the yield was 
the second lowest in the 2000s. Eastern 
and Northern Finland faced the worst 
crop failure in 30 years.

Areas and yields
In Finland, the utilised agricultural area 
comprises around 2.28 million hectares, 
of which around 0.86 million hectares are 
used to grow cereals. In 2016, the cereal 
yield was around 3,600 million kg, while 
in 2017, the yield was around 3,400 mil-
lion kg, representing a fall of 4% in total 
cereal yield. The smaller sown area and 
the extensive crop failure are the main 
reasons for the second-lowest harvest in 
the 2000s. Then again, the per-hectare 
yields were higher than usual. 

In 2017, 0.36 million hectares were 
used to grow barley, most of which (80%) 
was grown for feed. In 2016, the barley 
yield totalled 1,580 million kg, compared 
to 1,460 million kg in 2017, which is down 

8% on the previous year. In 2017, the hec-
tolitre weight of feed barley was 63.9 kg 
while malting barley was 68.4 kg. In 2016, 
66% of the feed barley yield, or 850 mil-
lion kg, was above the hectolitre weight 
of 64 kg, which is the minimum require-
ment commonly used in quality control. 
In 2017, the figure was 740 million kg. In 
2016, 64% of the yield of malting barley 
(190 million kg) fulfilled the quality re-
quirements regarding protein content and 
grain size set by the malting industry. The 
figure in 2017 was 88% (286 million kg). 

Oats have a significant status among 
arable crops in Finland. In 2017, oats were 
cultivated on more than 0.27 million hec-
tares.  The oat yield totalled 1,014 million 
kg, which is almost the same as the previ-
ous year. The average hectolitre weight of 
oats was 57.1 kg. 97% of the oat yield, or 
982 million kg, was above the hectolitre 
weight of 52 kg, which is the minimum 
requirement commonly used in quality 
control. 47% of the oat yield, or 473 mil-
lion kg, was above the hectolitre weight 
of 58 kg commonly used for oats used for 
food. This figure is higher than the figure 
for the previous year. In 2017, DON toxins 
lowered the quality of the oat yield as, ac-
cording to preliminary data, around one 
third of the samples examined exceeded 
the limits set for oats used for food. In ad-
dition, around 10% of the samples exam-
ined exceeded the higher recommended 
values set for animal feed.

In 2017, cereals used for making bread 
were cultivated on 0.22 million hectares in 
total. Of this, 160,000 hectares were used 
for spring wheat; 34,500 for winter wheat, 
and 28,900 hectares were used for rye. Of 
the wheat yield, spring wheat accounted 
for 649 and winter wheat for 153 million 
kg, bringing the total down 22 million kg 
(-3%) compared to 2016. In autumn 2017, 
the wheat yield was 802 million kg in to-
tal, of which only 14%, or 115 million kg, 
reached the hectolitre weight of 78 kg, the 
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falling number of 180, and the protein con-
tent of at least 12.5%. Due to the poor qual-
ity of wheat, it will be a struggle to meet 
the demand. In autumn 2017, the sown 
area of winter wheat was the smallest in 30 
years due to poor weather conditions.

In 2017, the cultivation area of rye 
was 28,900 hectares. The total yield was 

up 31% on the previous year. The yield 
totalled 114 million kg, mainly because 
of a good per-hectare yield. The rye yield 
was the best since 1990 and will cover do-
mestic demand. 42% of the rye yield, or 48 
million kg, exceeded the hectolitre weight 
of 71 kg and the fall number of 120. In 
autumn 2017, the cultivation area of rye 

Harvested areas and yields of main crops in 2016-2017
2017 2016

Crop Area
1,000 ha

Yield
kg/ha

Total
million kg

Area
1,000 ha

Yield
kg/ha

Total
million kg

Wheat 194.3 4,130 802.0 215.1 3,830 823.9
   Winter wheat 34.5 4,450 153.3 25.2 3,690 92.9
   Spring wheat 159.8 4,060 648.7 189.9 3,850 731.0
Rye  28.9 3,920 113.5 26.0 3,340 86.8
Barley 358.3 4,070 1460.1 435.9 3,630 1580.7
   Feed barley 284.6 3,990 1135.3 358.8 3,580 1282.7
   Malt barley 73.7 4,400 324.8 77.1 3,860 298.0
Oats 269.5 3,760 1013.9 305.4 3,390 1035.1
Mixed crops 10.1 2,850 28.9 13.6 2,750 37.3
Grain total 861.2 3,970 3418.4 995.9 3,580 3563.7
Rape and turnip rape 55.2 1,650 91.3 60.4 1,540 92.9
   Spring turnip rape 22.5 1,260 28.5 29.4 1,230 36.0
   Spring rape 31.1 1,920 59.9 30.4 1,850 56.4
   Winter rape and turnip rape 1.6 1,820 2.9 0.7 790 0.5
Linseed 0.4 1,180 0.5 1.5 1,070 1.6
Caraway 17.8 660 11.8 11.0 590 6.4
Potatoes 21.2 28,860 611.9 21.7 27,120 587.6
Sugar beet 11.8 36,550 430.3 11.6 37,340 433.6
Peas 4.2 2,180 9.1 10.2 2,470 25.1
Broad bean 16.1 2,090 33.7 16.0 2,500 39.9
Reed canary grass 3.0 4,550 13.5 3.5 3,110 10.8
Timothy seed 5.8 370 2.1 7.4 360 2.7
Hay 86.6 3,390 293.3 93.8 3,540 332.1
Silage 551.9 12,290 6783.5 511.4 15,510 7930.3
   Prewilted 478.6 12,620 6039.5 458.7 15,790 7244.2
   Fresh 73.3 10,140 744.0 52.6 13,030 686.1
Green fodder 8.9 7,240 64.8 12.0 7,330 87.6
Cereals harvested green 117.1 4,950 579.3 97.7 4,270 416.8
Source: Luke
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was down to 22,000 hectares due to poor 
weather conditions.

In oilseed crops in 2017, the cultiva-
tion area of spring oilseed rape was 10,000 
hectares more than the cultivation area 
of spring turnip rape (22,500 hectares). 
The total cultivation area of oilseed crops 
was around 55,200 hectares and the yield 
amounted to 90 million kg. The increas-
ing cultivation of spring oilseed rape can 
partly be explained by higher yield lev-
els. For example, the per-hectare yield of 
spring turnip rape was 1,260 kg/ha, while 
oilseed rape reached higher yield levels, 
1,920 kg/ha in 2017. The cultivation of 
winter oilseed crops is minimal.

The cultivation area of broad beans is 
16,000 hectares and the cultivation area 
of potatoes is 21,000 hectares. The broad 
bean yield was 34 million kg and the po-
tato yield was 612 million kg. The culti-
vation area of sugar beet is around 12,000 
hectares and the yield was around 430 
million kg in 2017.  

Grasses have a significant status in 
field cropping in Finland. In 2016, the 
cultivation area of silage totalled 0.55 
million hectares and the total yield was 
6,780 million kg, giving an average yield 
of 12,300 kg/ha. Most silage is harvested 
pre-dried. The cultivation area of hay is 

around 87,000 hectares and the total yield 
is 293 million kg. Pasture area amounts to 
around 58,000 hectares.

Market prices for arable crops
Producer prices for cereals increased slight-
ly as we moved from 2016 to 2017.  The 
producer price of feed barley increased by 
around 5% during 2017, setting the average 
price at €129 per tonne. The price of malt 
barley increased more moderately than the 
price of feed barley, and the average price in 
2017 stabilised at €155 per tonne. 

The average quality-adjusted price of 
oats remained at €137 per tonne in 2017. 
The price was up 5% on the previous year.  

The quality-adjusted price of feed 
wheat rose by 6% from 2016 to 2017. In 
2017, the average price paid for feed 
wheat was €139 per tonne. At the same 
time, the increase in the price of bread 
wheat was slightly smaller, around 5%. 
In 2016, the average price paid for bread 
wheat was €151 per tonne, while in 2017, 
it was on average €159 per tonne. 

Rye produced a good yield in 2017, 
but the price paid for it (€162/tonne) was 
down 4% on 2016. In 2016, the price paid 
for rye was €169 per tonne.  

Oilseed crops have remained at a 
fairly good price level in recent years. In 
2016, the average price of turnip rape and 
oilseed rape was €370 per tonne, while in 
2017, it averaged €390 per tonne. 

Market prices of cereals in Finland  
from 2009 to 2017, €/1,000 kg

Rye Wheat Barley Oats
2017 162 159 129 137
2016 169 151 124 130
2015 189 169 136 135
2014 196 170 132 125
2013 218 204 174 169
2012 214 203 187 186
2011 187 197 162 166
2010 160 147 113 116
2009 134 132 94 86
Source: Luke

Market prices of cereals in 2016, €/1,000 kg
Wheat Rye Barley Oats

Finland 151 169 131
Germany 141 122 142
Estonia 146 117 128 105
Spain 157 135 151 158
France 201 213 350
Sweden 135 169 124 116
England 147 124 125 139
Source: Eurostat
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In 2016, the price of food potato was 
€205 per tonne, and in 2017, it was €182 
per tonne. The price of food potato fell 
during 2016, but started to pick up again 
in 2017.

Cereal prices in Finland are on the 
fairly low European level, despite high 
production costs. In Europe, prices in 
France have remained high and only the 
price of Finnish rye has been at a compet-
itive level. On the domestic cereal market, 
prices have been slow to react to a rise in 
the price level, while a drop in EU pric-
es has been quite rapidly reflected on 
the Finnish market. Strong fluctuations 
in prices have become a permanent 
feature of the cereal market, which 
means that farms should prepare 
better than previously for the market 
risks caused by these fluctuations.

2.3. Horticultural production

In Finland, horticulture is considered 
to comprise vegetable production in 
the open, the production of cultivat-
ed berries and apples, nursery pro-
duction and greenhouses. In some 
cases, the cultivation of mushrooms 
and potato production under cover 
has also been included in horticultur-
al production.

Cultivation areas and  
horticulture enterprises
In 2017, the total outdoor cultivation 
area for vegetables, berries and fruits 
was around 19,729 hectares. The area 
grew by 700 hectares from the pre-
vious year. There was growth in the 
production areas of outdoor vegeta-
bles, berries and apples. In 2017, the 
greenhouse production area was al-
most 390 hectares. 

In 2017, there were more than 
3,700 horticultural enterprises in Fin-

land. Of these, almost 3,000 farms were 
engaged in the open and 1,100 farms 
in greenhouse production. Some of the 
farms had both outdoor and greenhouse 
production. In 2017, the average area of 
production in the open was 6.5 ha/enter-
prise and the average area of greenhouse 
production was 3,700 m2/enterprise. The 
average size of both enterprises engaged 
in outdoor production and those engaged 
in greenhouse production has continued 
to grow.

Satakunta and Southwest Finland are 
significant areas for vegetable cultivation 
in the open and North Savo is an impor-

Areas under the most important horticultural products 
grown in the open and yields in 2017.

Area
ha

Yield
kg/ha

Total.
1,000 kg

Vegetables grown in the open
Garden pea 4,037 1,758 7,096
Carrot 1,762 35,368 62,319
Onion 1,191 21,919 26,105
White cabbage 557 41,002 22,838
Cauliflower 291 10,684 3,109
Beetroot 420 24,371 10,236
Swede 420 29,598 12,431
Gherkin 165 43,836 7,233
Chinese cabbage 109 14,844 1,618
Other plants 2,851 4,871 13,888
Total 11,803 14,138 166,873
  - share of contract production 1,951 25,764 50,266
Berries and apples 1)

Strawberry 3,800 3,628 13,785
Black and green currant 1,531 916 1,402
Raspberries and rapsberry- 
arctic bramble cross bred

429 2,497 1,071

Other berries 588 1,400 823
Total 6,348 2,691 17,081
  - share of contract production 688 1,859 1,279
Apple 684 9,880 6,758
1) total area
Source: Luke, Horticultural Statistics.
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tant berry production region. Most of the 
apple production takes place on the Åland 
Islands, Southwestern Finland and West-
ern Uusimaa. Much of the greenhouse 
production of vegetables is concentrated 
in Ostrobothnia, in and around Närpiö in 
particular. 

Weather conditions
The weather conditions in winter 

2016–2017 were favourable for berries 
and no abnormal damage occurred dur-
ing the winter. Southern Finland had 
almost no protective snow cover in the 
winter, but there were also no periods of 
extreme cold that could damage vegeta-
tion. This meant that the winter caused no 
significant damage.

In terms of horticultural plants, the 
weather conditions during the growing 
season in 2017 can be summarised as cold 
and late. The growing season began a 
week or two later than normal, with the 
cold spell in April causing a delay in the 
planting and sowing of early vegetables. 
The cold spring was also evident in fruits 
and berries flowering later than usual. 

The summer was cold, causing fur-
ther delays in the growth of horticultural 
plants. For example, onions were around 
one month late in the autumn and carrots 
were harvested a few weeks later than 
normal. The cool summer was particular-
ly damaging to plants that require warm 
weather, such as corn and melon. They 
produced a harvest very slowly and the 
yield was poor. 

The autumn weather was not much 
better for horticultural plants grown in 
the open. Abundant rain made the fields 
soft, and harvesting had to be postponed 
until the rain stopped. The wet harvesting 
conditions also made the produce suscep-
tible to damage in storage.  

Production in the open
In terms of area, garden peas are by far 

the most common vegetable. In 2017, 
peas were grown on 4,037 hectares. In 
terms of yield, however, the most impor-
tant vegetable are carrots, with an output 
of almost 62 million kg. Other important 
vegetables were onions with a cultivation 
area of 1,191 hectares and cabbages with a 
cultivation area of 557 hectares. Outdoor 
vegetables were cultivated under produc-
tion contracts on 1,818 hectares. The main 
vegetables cultivated for the processing 
industry were garden peas, carrots and 
gherkins.

Strawberries are by far the most sig-
nificant berry plant in terms of both area 
and total yield. In 2017, the cultivation 
area of strawberries was just over 3,800 
ha and the total yield was almost 14 mil-
lion kg. Other important berries were 
black and green currants, cultivated on 
1,531 hectares, and raspberries and a hy-
brid between the raspberry and the Arc-
tic bramble, cultivated on 429 hectares. 
Berries were cultivated under production 
contracts on almost 690 hectares. Black-
currants were by far the most significant 
berries cultivated under production con-
tracts with the processing industry, rep-
resenting 60% of the contract production 
area. In 2017, the cultivation area of fruits, 
mainly apples, totalled 745 hectares. 

Greenhouse production
Greenhouse vegetables were cultivated 
on 217 hectares and ornamental plants 

Areas under greenhouse vegetables (m2)  
and yield (kg/m2) in 2017

Area
1,000 m2

Yield
kg/m2

Total
1,000 kg

Total 1) 2,215 39 87,322
Tomato 1,044 38 39,386
Cucumber 533 80 42,770
Other vegetables 638 8 5,166
1) Does not include potted vegetables.
Source: Luke, Horticultural Statistics.



35

Natural resources and bioeconomy studies 35/2018

on 121 hectares in 2017. The total output 
of greenhouse vegetables was just over 
87 million kg. Measured in kilos, cucum-
bers and tomatoes are equally important 
greenhouse vegetables. In terms of area, 
tomatoes are clearly a more important 
greenhouse vegetable. In 2017, the culti-
vation area of tomatoes was 109 hectares 
and the total yield was 39 million kg. 
Around 34 hectares of the area is cultivat-
ed throughout the year, while the rest is 
only cultivated in the summertime.

In 2017, cucumbers were grown on 
80 hectares, of which 23 hectares is cul-
tivated in all seasons. The total yield of 
cucumbers was 43 million kg. The culti-
vation area of potted vegetables was 32 
hectares. Most of the production area of 
potted vegetables is cultivated through-
out the year. Lettuce is the most impor-
tant potted vegetable, with a cultivation 
area of 25 hectares. The total number of 
potted vegetables produced amounts to 
102 million.

The production of flowering potted 
plants declined slightly to around 10 
million in 2017. The production of bul-
bous flowers fell from the previous year 
to 79 million. The most important potted 
plants were poinsettia (1.7 million) and 

winter-flowering begonias (1.2 million). 
Tulips were the most common bulbous 
flowers, with a total production of 73 mil-
lion. 

Organic horticultural production
The number of organic farms growing 
vegetables in the open rose slightly on 
the previous year to 176 farms in 2017. 
The yield of vegetables grown in the open 
totalled 3.8 million kg. In terms of yield, 
carrots are the most important organic 
vegetable, comprising 2.1 million kg. The 
number of farms growing vegetables in 
greenhouses fell slightly, but the produc-
tion area increased slightly. The number 
of producers of organic berries increased 
slightly from the previous year to 244.  In 
2017, the cultivation area of organic ber-
ries also increased slightly on the previ-
ous year to 590 hectares. The total yield 
of organic berries was also up on the pre-
vious year, at 581,000 kg. In terms of both 
the cultivation area and yield, strawber-
ries are the most important organic berry, 
comprising 169 hectares and 346,000 kg.

Horticultural product market
Strong seasonal and annual variations are 
characteristic of the producer prices and 

Produces prices for the most important horticultural products in 2009-2017, €/kg.
2009 2010 2011 2012 2013 2014 2015 2016 2017

Greenhouse  
production
Tomato 1.32 1.58 1.50 1.74 1.77 1.69 1.68 1.69 1.72
Cucumber 1.21 1.27 1.26 1.40 1.49 1.38 1.33 1.46 1.35
Production in the open
White cabbage 0.42 0.49 0.48 0.52 0.65 0.62 0.54 0.60 0.57
Onion 0.43 0.56 0.57 0.56 0.69 0.65 0.56 0.63 0.72
Carrot 0.47 0.49 0.56 0.64 0.72 0.62 0.61 0.65 0.69
Strawberry 3.52 3.24 3.58 3.49 3.56 4.43 4.32 4.94 5.72
Apple 1.20 1.48 1.59 1.57 1.66 1.60 1.64 1.47 1.64
Source: Kasvistieto Ltd.
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volumes of horticultural prod-
ucts grown in the open. Producer 
prices are typically low during 
the main crop season, when the 
domestic supply is high. The 
supply decreases during the stor-
age period, which usually raises 
the prices. 

Because of the challenging 
growth season, the supply of 
vegetables grown in the open 
remained limited throughout 
the season, keeping the prices of 
the products high. In 2017, the 
average price of onions, carrots, 
strawberries and apples was 
higher than the price for the pre-
vious year. The produce harvest-
ed was scarce and, in some cases, 
of poor quality. This may also 
increase the price of the products 
stored in early 2018.

Weather conditions affect the pric-
es of greenhouse vegetables less directly 
than the prices of vegetables grown in the 
open. In early 2017, the price of green-

house cucumbers remained at a good 
level partly due to scarcity caused by the 
replacement of vegetation. During the re-
placement period, part of the production 
area has been shut down as the vegetation 

is cleared, the area is cleaned and 
new plants are sown. The yield 
increased towards the summer 
and, during the summer, we saw 
the traditional price fall, as the 
market was flooded with fresh 
cucumbers.

Regarding tomatoes, the 
number of special varieties has in-
creased, while the number of tra-
ditional, round tomatoes has de-
creased. This may partly explain 
the higher average price in 2017 
compared to the previous year. 
In general, the price of tomatoes 
follows a similar trend to that of 
cucumbers. Early in the year, the 
price of tomatoes is high, falling 
quite steeply as the summer pro-
gresses, and rising again as we 
near the end of the year.

Producer prices for certain vegetables grown 
in the open from 2013 to 2017, €/kg
Source: Kasvistieto Ltd.
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Return calculation
The return calculation of horticulture 
comprises the value of the crop produced 
at producer price and the calculated sup-
port payments for the horticulture pro-
duction area and products in storage. 

The horticultural returns, forecast at 
the market price for 2017, are €542.0 mil-
lion, which is higher than the previous 
year. These higher horticultural returns 
are due to growing production areas and 
the fact that the prices of products re-
mained at a good level. 

The total revenue of greenhouse 
production increased on the previous 
year because of the good year in flower 
production and prices that remained at 
a good level. The value of greenhouse 
vegetable production also rose slightly, 
primarily because of the higher average 

price of tomatoes and cucumbers, when 
compared to the previous year.

In 2017, horticulture received slightly 
more subsidies than in the previous year. 
This was mainly due to the increase in the 
outdoor production area.

2.4. Livestock production

Milk
The amount of milk delivered to dairies 
in 2017 totalled 2,297 million litres, 23 
million kg (-1%) less than in 2016. Organ-
ic milk production accounted for around 
63 million litres a year, which is up 14% 
on the previous year. Kantar TNS Agri 
estimates that milk production will fall to 
2,285 million litres in 2018. 

In 2017, the number of milk produc-

Return calculation of horticulture at current prices, € million.
PRODUCTION IN THE OPEN 2009 2010 2011 2012 2013 2014 2015 2016 2017e
Vegetables 102.2 106.9 130.8 109.9 136.7 148.5 131.4 146.1 143.1
Berries and fruits 54.2 48.1 66.1 66.9 64.9 74.9 81.9 99.0 109.3
Nursery production 32.1 34.1 34.1 27.1 28.4 28.4 28.4 20.3 18.8
Total 188.5 189.1 231.0 203.9 229.9 251.7 241.7 265.4 271.1
GREENHOUSE PRODUCTION
Ornamental plants 97.5 88.1 82.8 80.8 79.6 79.7 74.5 77.5 76.2
Vegetables 150.4 151.9 183.7 160.0 196.2 191.5 180.5 183.8 194.7
Total 247.8 240.0 266.5 240.8 275.8 271.3 254.9 261.3 270.9
Return at producer price, total 436.3 429.0 497.4 444.7 505.7 523.0 496.6 526.7 542.0
SUPPORT PAYMENTS
Support for greenhouses 36.5 36.5 35.6 32.9 29.9 29.6 28.7 27.6 27.0
Storage aid for horticulture products 2.1 2.1 2.0 2.1 2.4 2.5 1.6 1.7 2.1
Environmental payment* 9.0 9.1 9.3 8.9 8.8 9.0 8.9 9.7 11.0
Basic payment** 3.2 3.3 3.4 3.3 3.2 3.3 1.1 1.1 2.2
LFA support 2.8 2.9 2.9 2.8 2.8 2.8 3.6 3.9 4.4
Other support*** 0.9 0.9 0.9 0.9 0.9 0.9 1.0 1.3 1.3
Total 54.5 54.8 54.1 50.9 48.0 48.1 44.9 45.3 48.0
RETURN OF HORTICULTURE, TOTAL 490.8 483.8 551.5 495.6 553.7 571.1 541.5 572.0 590.0
*environmental support until 2014, **single payment until 2014, ***organic production and crop premium
Sources: Luke; Finnish Agency for Rural Affaris; Kasvistieto Ltd; Finnish Glasshouse Growers’ Association; Finnish 
Nursery Growers’s Association
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ers decreased by 7%. Milk production 
was the main activity on around 7,300 
farms. The number of dairy farms has de-
clined by 37% (2,500 farms) in the last five 
years, but at the same time, the amount of 
milk delivered to dairies has increased by 
around 5%. Most of the farms that discon-
tinued milk production were small farms 
with less than 20 dairy cows.

The number of dairy cows increased 
by almost two cows per farm in a year. 
A fifth of the farms had at least 50 cows, 
and almost half of all cows were on these 
farms. The total number of farms with 
more than 100 dairy cows was 338.  

In 2017, the average milk yield of 
dairy cows rose by 1.5% to 8,534 litres per 
cow. In total, there were around 275,000 
dairy cows, which is up 7,000 on the pre-
vious year. The number of heifers, around 
150,000, was the same as the previous 
year. In 2017, just over 314,000 calves 
were born of which 128,700 calves were 
sold for rearing to other farms. Nine-
ty-one percent of these were colostrum 
calves. The average weight of calves sold 
for rearing was just under 131 kg. 

In 2017, altogether 623 million li-
tres of liquid milk was packed, which is 

down 4.5% on the previous year. 
The production of skimmed and 
semi-skimmed milk decreased. 
Meanwhile, there was a clear in-
crease in the production of full-
fat milk. Buttermilk production 
was 48.5 million litres (-5%) and 
cream production was 45.8 mil-
lion litres (+7%). Yogurt produc-
tion was 106 million kg (-1%) and 
cheese production was 86 million 
kg (+3%). Butter production fell 
by 5% to 52.6 million kg. In Fin-
land, almost 40% of the raw milk 
in dairy processing was used to 
produce cheese, just over 25% 
was used to produce milk, and 
just over 25% to produce butter 
and milk powder.

In 2017, the consumption of many dairy 
products fell. More than half of milk pro-
duced by the cows was consumed as cheese. 
In 2017, cheese consumption was 143 mil-
lion kg (-3.1%), yoghurt consumption 110 
million kg (-0.0%) and butter consumption 
19 million kg (+0.9%). In 2017, liquid milk 
consumption was 611 million kg.

A significant part of the fat contained 
in the milk produced in Finland is used 
to manufacture export products. Over 
70% of butter manufactured in Finland is 
exported. However, the protein fractions 
in milk are consumed mainly in Finland. 
Measured in litres of milk, the main ex-
port product last year was milk powder, 
which accounted for more than two thirds 
of total milk exports.

In certain product groups such as chees-
es, a significant share of dairy products con-
sumed in Finland is of foreign origin. Over 
the past 20 years, the consumption of im-
ported cheese has increased by an average 
annual rate of 1–2 percentage units. It ac-
counts for more than half of the total cheese 
consumption. Cream cheese consumption 
has also increased over the years, while 
consumption of aged cheeses has declined.

Milk production and the amount of milk delivered 
to dairies in Finland from 1995 to 2017.
Source: Luke.
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In 2017, the amount of imported cheese 
was 68 million kg (-9%) and that of export-
ed cheese was 13 million kg (-19%). Milk 
imports were down and cream imports 
were up on the previous year, but the total 
amounts remained at the level of the pre-
vious year. The amount of exported butter 
and butterfat fell by 10% from 2016.

Beef 
In 2017, meat production in Finland, in-
cluding all farm animal species, totalled 
398.5 million kg. Total meat consumption 
was 433 million kg, giving a 92% degree 
of self-sufficiency, which is lower than in 
the previous year. 

In 2017, beef production was 85 million 
kg. The number of cattle slaughtered in 
one year was around 274,000. In 2017, the 
average slaughter weight of bulls was 351 
kg, cows 288 kg and heifers 246 kg. Of the 
slaughtered cattle, around 50% were bulls, 
30% were cows and 20% were heifers. 

Beef consumption was 106 million kg, 
of which 24% was imported beef. Kantar 
TNS Agri has forecast that in 2018, beef 
consumption will be 105.5 million kg and 

production 85.2 million kg. 
The number of farms special-

ising in beef production is around 
3,350. Just over 2,100 farms raised 
suckler cows. Some farms raise both 
suckler cows and beef cattle. The 
number of suckler cows has more 
than doubled during the 2000s. Ac-
cording to the statistics, 58,000 suck-
ler cows were kept in 2017, while 
the figure for bulls is 103,400. 

In 2017, Finland imported a to-
tal of 25.8 million kg of beef (+20%) 
and 3.7 million kg was exported 
(-14%). More than half of the pro-
cessed beef product imports still 
come from Sweden, where Finnish 
meat companies also operate. Of 
the total imports of carcass meat, 
imports from Poland, Denmark, 

Germany, the Netherlands and Sweden 
account for more than 86%. Most beef ex-
ports from Finland go to Sweden.  

Pork
Around 2 million pigs are slaughtered in 
Finland every year. In 2017, the produc-
tion of pork amounted to 181 million kg, 
which is down 5% on the previous year. 
Pork consumption amounted to 184 mil-
lion kg (-3%). According to the Kantar 
TNS Agri forecast, pork production will 
fall to 179 million kg in 2018, while con-
sumption will fall to 182 million kg.

In 2017, 1,160 farms were engaged 
in the pig sector as their main activity, 
which is down 13% on the previous year. 
Around 600 farms were specialised pig 
farms. In recent years, the number of pig 
farms has declined, on average, by 7–10% 
per year. Only the number of the largest 
farms has increased. These farms also 
account for the majority of production. 
More than half of all fattening pigs were 
raised on farms with more than 1,000 fat-
tening pigs, although only one seventh of 
all pig farms fall into this category. 

Production of beef, pigmeat, poultry meat and eggs 
in Finland from 1995 to 2017.
Source: Luke.
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In 2017, the average slaughter weight 
of fattening pigs was 90 kg (+0.4 kg). The 
average slaughter weight of pigs has gone 
up by around 5 kg since 2008.

In 2017, pork exports amounted to 
32.3 million kg (-15%) and imports to 32.6 
million kg (-6%). Of all pork consump-
tion, 18% was covered by imports.

Finland has traditionally exported 
carcass meat, but the share of meat piec-
es in exports has risen in recent years. In 
2017, carcass meat accounted for 42% of 
total pork exports. Most of the exports 
were to the Baltic States, Sweden, New 
Zealand and South Korea. After extensive 
preparations, pork exports from Finland 
to China began in 2017.

Most of the imported pork came from 
Germany, Denmark and Spain. Most of 
the processed pork products come from 
Germany and Sweden. Germany account-
ed for 56% of total pork imports.

Poultry 
In 2017, the production of poultry 
amounted to 130 million kg, which is an 
all-time record. Poultry production in-
creased by 4% from 2016. The proportion 
of broiler meat in total poultry production 
was 94%. In 2017, broiler production was 
around 122 million kg (+4%) and turkey 
production was 8 million kg (+1%).

Poultry consumption has been steady 
increasing and it is estimated that it will 
continue to be strong. The market outlook 
for broilers in the next few years seems 
more favourable than for other meat pro-
duction sectors, with a primary expecta-
tion of growth. According to estimates by 
Kantar TNS Agri, poultry production will 
increase to 126 million kg in 2018.

In 2017, broilers were raised on around 
134 farms and turkeys on 53 farms. The 
number of broilers slaughtered was 
around 71 million and the average slaugh-
ter weight was 1.7 kg per bird. The number 
of turkeys slaughtered was 837,000 and the 

average slaughter weight was 9.6 kg.
In 2017, a total of 18.6 million kg of 

broilers (+4%) and 3.2 million kg of turkeys 
(+0%) were imported to Finland. Imports 
covered 14% of broiler meat consumption 
and as much as 32% of turkey consump-
tion.  Most of the broiler imports were 
processed products or boneless pieces. In 
contrast, most of the imported turkey com-
prised boneless pieces. The largest broiler 
producer countries are Thailand, Germa-
ny, the Netherlands, Sweden, Denmark, 
Estonia and Lithuania. Most of the turkey 
imports came from Poland and Germany, 
which are among the largest turkey meat 
producers in Europe, and from Brazil. Most 
of the imports comprised boneless pieces.

In 2015, broiler exports from Finland 
amounted to 15 million kg (-16%) and 
turkey exports to 1.7 million kg. Broiler 
exports accounted for 12% and turkey ex-
ports 21% of the production. Poultry ex-
ports consisted mainly of various bone-in 
or boneless pieces, as well as wings. Most 
of the broiler exports were to Estonia and 
Belarus, while most of the turkey exports 
were to Estonia and the Congo. 

Eggs 
In 2017, egg production amounted to 74 
million kg, which is up just over 1% on 
Livestock production in Finland from 2007 to 2017.

Dairy 
milk Beef

Pig-
meat Eggs

Poultry 
meat

million 
litres

million  
kg

million 
kg

million 
kg

million  
kg

2017 2,297 85 182 74 129
2016 2,320 86 190 73 125
2015 2,325 86 192 71 117
2013 2,220 80 194 67 111
2012 2,188 80 193 62 107
2011 2,190 82 202 62 102
2010 2,222 82 203 62 96
2009 2,215 81 206 54 95
2008 2,188 80 217 58 101
2007 2,226 87 213 55 95
Source: Luke.
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the previous year. 60% of class A eggs 
were produced in enriched battery cag-
es, 34% were barn eggs, and 6% were or-
ganic. The number of eggs produced in 
enriched battery cages fell by 3%, while 
the number of barn and free range eggs 
increased by 8%, and the number of or-
ganic eggs increased by 16%.

Egg consumption has been steadily 
increasing in Finland over the last dec-
ade, amounting to 12 kg per person in 
2017. The consumption of whole eggs in 
Finland was around 66 million kg, which 
is up 1% on the previous year. Egg im-
ports were down by around 25%, which 
means that the share of imported eggs of 
total consumption was 5%. Egg products 
accounted for around 17% of total con-
sumption. 

In 2016, egg exports totalled 11.8 mil-
lion kg, of which whole eggs accounted 
for 9.2 million kg and egg products just 
over 2.6 million kg. In 2017, total egg ex-
ports were down 2% on the previous year. 
However, the export of egg products was 
down 10%. Exports accounted for one 
sixth of total egg production and export-
ed eggs went mainly to Sweden, Den-
mark and Germany. 

In spring 2017, the number of egg-lay-
ing hens in Finland was 3.65 million 
(+2%). Meanwhile, the number of chicks 
was down by almost 30%, which is 
around half a million chicks. 1,045 farms 
kept egg-laying hens, but only 249 farms 
that specialise in egg production applied 
for agricultural support. More than 80% 
of all hens in Finland were kept on farms 
that stocked more than 10,000 hens.

Insects
Consumers and businesses are increas-
ingly interested in the cultivation of in-
sects and insect food. Insects provide a 
new source of protein in both food and 
feed production. In 2017, the interpreta-
tion of Finnish regulation was amended 

to allow the use of insects as food. Today, 
there are around 20-50 insect producers in 
Finland, and the sector is growing fast.

Producer prices 
The market prices for livestock products 
in the EU influence their prices in Fin-
land, but Finnish prices have certain spe-

The producer prices of the most important livestock 
products in Finland from 2006 to 2017 including 
production support (€/100 kg, milk €/100 l).

Milk1 Beef Pigmeat Poultry 
meat

Eggs

2017 38.81 298 148 133 96

2016 38.25 284 140 135 100

2015 38.64 290 146 139 102

2014 44.55 303 158 148 100

2013 47.27 310 174 154 117

2012 46.26 281 163 142 116

2011 43.90 253 146 131 96

2010 40.59 240 137 120 88

2009 40.11 247 141 124 87

2008 44.79 241 144 129 92

2007 39.05 221 132 114 77
1) The milk producer price comprises the price of standard 
milk which includes the quality of portion and other premi-
ums but not production subsidies or quota payments.
Source: Luke
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cial characteristics. The market prices for 
pork and milk, for example, vary less in 
Finland than in many other EU countries. 
Egg production in Finland has exceeded 
the demand, and the producer price has 
been low compared to other parts of the 
EU. The prices paid to Finnish milk pro-
ducers have typically been slightly higher 
than in other parts of the EU on average, 
and in Finland the seasonal variation in 
prices is greater. 

In 2017, the producer prices of poul-
try products declined from the previous 
year, while the producer prices of the oth-
er products under review here increased 
slightly. It seems that the milk and pork 
markets survived the restrictions imposed 
last year by Russia on food exports from 
the EU. Milk quotas were abolished in the 
beginning of 2015, freeing up the market 
for competition. However, the EU has tak-
en adaptation measures in order to reduce 
milk production. In addition, pork produc-
ers have been concerned about the spread 
of African swine fever in the Baltic States.

In 2016, producers were paid, with 
all subsidies and deductions but exclud-
ing adjustment payments, an average of 
€38.25/100 l for milk, while the figure 
in 2017 was €38.81/100 l (+1%). In addi-
tion, an average 7.0 c/l was paid in 2017 
as milk production aid. The final price 
of milk is determined when dairies com-
plete their financial statements and the 
retroactive payments based on the results 
are determined. 

In 2017, the average price paid to pro-
ducers for bull meat was €3.40/kg (+3%). 
The average price of all types of beef was 
€2.98/kg (+5%). The price for heifer meat 
was €2.96/kg and for cow meat, €2.04/kg. 

In 2017, the average price paid for a 
male colostrum calf was €161 and the 
price for a female colostrum calf €104. In 
2016, the price of a male colostrum calf 
was up 17% and a female colostrum calf 
up 20% on the previous year.

In 2017, the average price paid for 
pork was €1.48/kg, while the average 
price of fattening pigs was €0.02 higher. 
In 2017, the average price paid for piglets 
(30 kg) was €58.53. In Finland, the price 
of piglets did not take an upward turn in 
2017 as it did in many Central European 
countries.

In 2017, the average price paid for 
poultry was €1.33/kg (–3%). The average 
price paid for broilers in 2017 was €1.29/
kg. According to EU price monitoring, 
the trend in producer prices in Finland is 
more positive than in Sweden and Esto-
nia. However, the product in the EU price 
monitoring (whole broiler, wholesale 
price) is not a good representation of the 
Finnish broiler market.

In 2017, the average price paid for 
eggs was €0.96/kg, which is down 3% on 
the previous year. The price of cage eggs 
fell by almost 10% during 2016. In 2017, 
the price paid for cage eggs was around 
€0.09/kg less and the price of organic 
eggs was around €1.60/kg more than the 
price paid for class A eggs on average. 
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Insects provide a new option for farm production?

Jarkko Niemi and Timo Karhula

Consumers and companies have shown rapidly increasing interest in insect farming 
and insects as food. The main uses of insects include as livestock feed, food products 
or non-food purposes. An entrepreneur entering the insect business should consider 
what their core, strength and product range are: food, feed or another area?

The insect sector is being promoted as an opportunity to create new side revenues 
for rural companies and to reduce Finland’s dependency on imported protein. The 
trade can, for example, involve insect farming. Insect farming may represent a new 
direction if a farm transitions from traditional livestock production. Further refine-
ment of insects can also provide opportunities in experience and food services. Given 
how new the industry is, farms considering transitioning to insect farming need con-
crete answers for how the process should be implemented. 

Insects as food
Around two billion people around the world use insects in their nutrition, but in Eu-
rope, eating insects is a new phenomenon. In Finland, farming insects for food was 
boosted in November 2017, when the Finnish Food Safety Authority Evira indicated 
that the use of insects as food is possible in Finland under certain conditions. Only 
the use of farmed whole insects is allowed in Finland. While whole insects may be 
crushed, ground or dried, no parts (such as wings, legs or head) may be removed, 
isolated or extracted (e.g. fat or protein fractions) from the insect.

Figure 1. Species distribution of nearly 2,000 edible insects (van Huis et al. 2013).
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All insect species that have been legally placed on the market as food in Finland 
or another EU member state before 1 January 2018 can be marketed in Finland be-
tween 1 January 2018 and 1 January 2019. All operators may sell and market these 
insect species and products derived from them as foodstuffs. An application for use 
as novel food also has to be submitted to the European Commission for these insect 
species by 1 January 2019 so that they can remain on the market after that date. 

Currently, there are at least twenty active insect farmers in Finland. The insects 
are considered as farm animals. Globally, there are around 2,000 insect species that 
are edible. In Western countries, however, farming is concentrated on few, or at most, 
several dozen potential species. 

According to Evira, insects permitted to be used as food include house crickets 
(Acheta domesticus), bees, honey bees (Apis mellifera), mealworm beetles, mealworms 
(Tenebrio molitor), tropical house crickets (Gryllodes sigillatus), buffalo worms (Alphi-
tobius diaperinus) and migratory locusts (Locusta migratoria). Any species that may 
spread disease, are protected or are considered hazardous cannot be farmed. 

Finns appear to be fairly open-minded towards insect food. According to a recent 
study, 70 per cent of Finns were interested in insects as food, and half were open to 
buying such products. Consumer attitudes are influenced by, for example, subjective 
and objective information, attitudes, product experiences and food-related fears. In 
order to increase consumption, it is important that there would be people who start 
consuming insects regularly after the products have been tasted.

Food safety is key
The safety of edible insects is emphasised in Finland and the EU. Breeders, manufac-
turers and retailers of insect food products are responsible for ensuring that the food 
products they sell are safe for consumers. Producers must ensure adequate hygiene 
and that packaging includes accurate and sufficient information on the properties of 
the food (e.g. allergens).

Evira has prepared guidelines for the food industry concerning the farming, sale 
and preparation of insects for consumption. The guidelines are intended for food 
control authorities, insect farmers and companies making foods from insects. Insect 
farmers can register as food business operators, whose activities are governed by 
food legislation and controlled by the authorities. Insect products produced this way 
may be marketed as foodstuffs.

The safety of insects’ feed is an essential part of ensuring product safety. Feed ma-
terials of vegetable origin, mineral compounds, milk and egg products, hydrolysed 
protein and gelatine derived from animals other than ruminants, fish meal and for-
mer foodstuffs that do not contain meat or fish can be used to feed insects. It is not 
permitted to rear insects for use as food or feed by using waste or manure.

Possible food safety threats related to insects include various allergens, mycotox-
ins, pesticides, heavy metals and alkalis, and pathogenic micro-organisms (e.g. Staph-
ylococcus and Bacillus, Campylobacter, Enterobacteriaceae, fungi like Aspergillus and 
Fusarium, etc.), that can be caused also by inappropriate handling of the products. 

Insects as feed
The Feed Act regulates both feeding farmed insects and the use of insects to feed 
other animals. Insects can be used for feeding pets and fur animals almost without 
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restrictions, but the use of insect protein for food-producing animals is restricted. 
Insects can be used to feed aquaticc animals. Live insects can, however be used for 
food-producing animals other than ruminants. It is not permitted to rear insects us-
ing, for example, food waste or biowaste, manure, or other material that is deemed 
unacceptable as feed. 

According to an experiment conducted during the Insects in the Food Chain pro-
ject, chicken fed with insect protein (mealworm) (comprising 0, 10 or 15 per cent of 
the feed) grew more slowly than birds in the control group. International studies 
have found, however, that chicken feed containing 10 per cent insect protein did not 
affect production results. However, the impacts of amino acid supplementation, feed 
digestibility and composition on production results are yet to be determined. 

Insect feed can be used as a replacement for fish meal, but attention should be 
paid for the composition of the feed. Another experiment involved replacing fish 
meal with mealworm in rainbow trout feed. When the fish meal content was below 
12 per cent or the mealworm content was over 9 per cent, the feed factor and protein 
conversion efficiency began decreasing. Insect yields at harvesting decreased signifi-
cantly only at high levels of mealworm in the feed. The results highlighted the differ-
ences in the digestibility of protein. According to the results, insect feed can, however, 
be used as a substitute for fish meal.

Non-food use
Other uses for insects include processing biomass (including biowaste and manure) 
and producing raw materials for industrial purposes. For example, the pharmaceu-
tical industry is using certain insect-based ingredients. Flies are also efficient at pro-
cessing manure. One of the species being promoted among insect farmers is the black 
soldier fly, the larvae of which are able to reduce manure mass by 50 to 80 per cent. 
Following manure processing, the larvae are a valuable fertiliser and soil improver, 
binding 70 per cent of phosphorus and 50 per cent of nitrogen. Larvae can also be 
used for manufacturing biodiesel, protein paste and sugars. 

In Finland, the Animal By-products Regulation limits the use of insects in nutri-
ent recycling and intermediate manure handling. For the circular economy, however, 
it would be important to promote the use of insects in manure and waste manage-
ment, and energy production. A promising alternative would be to explore whether 
insects could be fed with waste while keeping insects farmed for use as feed and 
those farmed for use as food separated. 

Heating and labour costs are challenges
While insect farming is still in its formative stage, operators in the sector are quick-
ly gaining know-how. Insect farming involves several stages that are currently per-
formed manually. The basic skills required in these processes, including skills related 
to feeding, care and rearing conditions, require further reinforcement.

The production cycle of insects is fairly short. For example, the house cricket, 
which is one of the the most commonly farmed insects in Finland, grows from hatch-
ing to slaughter in 46 to 59 days. At the beginning of the production cycle, adult crick-
ets lay eggs in soil. After hatching, the crickets are reared for five to six weeks. Then 
they are culled, typically by freezing, and stored or transferred for further processing. 
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The use of insects in food and feed industries requires adequate ability. Indeed, 
large-scale production of insects requires solutions where the most labour-intensive 
production stages are automated, enabling production on an agricultural scale. As 
the sector grows, cost efficiency will improve. According to a domestic survey pub-
lished in 2017, around half of the production costs of house crickets included labour 
costs, with fixed costs at 30 per cent and variable costs at 20 per cent, respectively. The 
most significant cost items included freight and feed. Currently, the small production 
volumes and the somewhat high cost level, which is partially caused by the lack of 
volume, are challenging for using insects as feed. For consumer markets, however, 
the profitability of the sector will likely depend quite heavily also on how insect food 
can be branded and which consumer segments are targeted.

According to studies, in ideal conditions, insects are able to use plant-based nu-
trition efficiently with little water consumption. Insect feed can be produced with 
commonly used feed material, such as cereals, broad beans or soy, supplemented 
with other feed material. From an environmental aspect, however, it is essential to 
find suitable side streams to feed insects that are not currently used in food or feed 
production. The protein and energy content of feed appears to impact, among other 
factors, the vitality of insects. According to relevant literature, feed similar to chicken 
feed with a minimum raw protein content of 20 per cent would be suitable for many 
insects. 

In order to grow and produce offspring efficiently, cold-blooded insects require 
high ambient temperatures, which increases energy consumption. For example, 
house crickets thrive in tropical climates with temperatures around 30 C° and relative 
humidity of 60 to 70 per cent. In fact, up to 95 per cent of the greenhouse emissions of 
insect rearing may come from feed and heating energy.

Figure 2. Insect manufacturing processes Source: Heiska and Huikuri (2017).
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Furthermore, managing diseases, pests and related risks is essential for successful 
insect production. For example, viruses can wipe out the entire insect population of a 
farm very quickly. Adequate hygiene, controlled production conditions, and genome 
diversity maintenance and prevention of inbreeding help maintain a healthy insect 
population. 

Source: Evira, Luke
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Finnish agricultural policy is founded on 
the support schemes set down in the com-
mon agricultural policy of the EU, i.e. di-
rect payments funded by the EU and the 
co-funded less-favoured area (LFA) and 
agri-environment payments. 

In Finland, these payments are com-
plemented by national aid that comprises 
northern aid, national aid for Southern Fin-
land and certain other payments. 

3.1. Common agricultural 
policy of the EU

The common agricultural policy (CAP) of 
the EU has been implemented for more than 
50 years. From the very beginning, the main 
objectives were to improve the productivity 
of agriculture and balance the food mar-
kets, as well to secure the supply of food, 
a reasonable standard of living for farmers, 
and reasonable prices for consumers. 

In time, these objectives have been 
supplemented by other aims, in particu-
lar, those relating to environmental is-
sues, which reflect the societal demands 
that have arisen over recent decades.

The share of expenditure that arises 
from the CAP in the EU budget is consid-
erably high, about 37% of the total budget 
in 2018. It should be born in mind, how-

3. Agricultural policy

Direct CAP support
Decoupled direct payments and

 coupled payments
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ever, that in the other sectors of the EU 
the integration does not go as wide and 
deep, and there is no common policy in 
the same way as is implemented in the 
agriculture sector through the CAP.

The CAP is comprised of the so-called 
first and second pillar. Most of the fund-
ing (75%) is allocated to the first pillar, 
mainly direct and market support. The 
smaller share of the funding (25%) is used 
for rural development measures under 
the second pillar (Rural Development 
Programmes, RDP).

As an outcome of the policy reforms 
during the past two decades, direct pay-
ments to farmers now constitute the lion’s 
share of EU agricultural expenditure. In 
the early 1990s, most of the CAP funds 
were still used for export refunds for ag-
ricultural products and other market in-
terventions. 

CAP reforms since 1992
As a result of the policy reforms of 1992 
and 1999, the intervention prices of agri-
cultural products in the EU were lowered 
to be closer to the world market prices. 
The price reductions were compensated 
for by means of direct payments, which 
is why support payments based on arable 
area and livestock numbers gained a cen-
tral position in the CAP.

In the policy reform of 2003, most of 
the EU payments for arable crops and 
livestock were transferred to the decou-
pled single payment scheme (SPS). At the 
same time, new conditions relating to the 
environment, maintaining the condition 
and productivity of the land, food safety, 
animal welfare, and occupational safety 
were incorporated into the scheme.

The reform of the EU’s agricultur-
al policies, dated November 2008, also 
known as the “Health Checks”, continued 
the earlier reforms and strategic outlines, 
aiming to increase the market orientation 
of EU agriculture. Decoupled payments 

are now applied even more widely, and 
some of the remaining production restric-
tions have been abolished, to allow farm-
ers to better respond to market demand.

CAP until 2020
Political understanding on the outlines 
and content of the CAP until 2020 was 
reached in June 2013. The European Com-
mission, the EU Council of Ministers and 
the European Parliament were finally able 
to harmonize their views after two years 
of negotiations, which had become more 
and more intense, especially towards the 
end. Because of the new co-decision pro-
cedure and the long process of stakehold-
er consultation in 2010–2011, reaching 
an agreement took longer than had been 
planned, and the implementation of the 
new policy did not start until the begin-
ning of 2015. 

The new CAP includes the so-called 
greening of direct payments, and it aims 
for a more even distribution of payments 
among the Member States. However, 
most of the traditional main elements of 
the common policy have been retained, 
even reinforced. 

The reform not only put an end to 
the trend for liberalisation that gained 
strength in the middle of the first decade 
of the 2000s, but in some respects, it actu-
ally “turned back the hands of time”. In 
fact, the new policy allows some degree 
of re-coupling of EU payments to the pro-
duction of certain commodities.

The reform also contains measures 
that aim to improve the supervision of 
the commercial interests of the produc-
ers and reinforce the position of producer 
organisations so that they have more ne-
gotiating power relative to the operators 
at the other end of the chain. The reform 
also gave the Member States the right to 
develop an insurance scheme and income 
stabilisation tool with EU co-funding. 



50

Natural resources and bioeconomy studies 35/2018

Distribution of EU support for agri-
culture 2014–2020
The average annual budget for the EU ag-
riculture policy for the programme period 
2014–2020 is €51.8 billion. Even though 
the objective of the agriculture policy re-

form regarding the period 2014–2020 was 
to improve the equal distribution of aid, 
no significant changes occurred in the aid 
focus. Due to the stringent economic situ-
ation, cuts in the EU budget had more im-
pact on the support received by the Mem-

Agricultural support per year in EU-28 by Member State on average in the programming period 2014–2020.
Agricultural support. 

€ million per year 
on average

Rural development 
payments under 

Pillar II. € million per 
year on average

Share of MS of  
EU agricultural 

support 
%

Share of  subsidies 
in farm total output 

%*

Share of subsidies 
in farm net value 

added 
%*

France 8,899 1,416 16.0 12.7 42.9
Germany 6,243 1,174 11.2 12.9 43.8
Spain 6,056 1,184 10.9 13.6 27.7
Italy 5,275 1,490 9.5 11.1 21.5
Poland 4,593 1,563 8.2 15.5 52.4
Great Britain 3,944 369 7.1 12.4 51.6
Romania 2,973 1,145 5.3 10.1 24.8
Greek 2,584 599 4.6 21.1 47.2
Hungary 1,763 494 3.2 17.5 53.4
Ireland 1,525 313 2.7 20.6 58.2
Austria 1,255 563 2.3 17.6 56.8
Czech 1,183 310 2.1 21.7 74.9
Portugal 1,165 580 2.1 22.7 47.0
Bulgaria 1,116 334 2.0 21.2 50.1
Denmark 985 90 1.8 8.1 32.5
Sweden 948 249 1.7 15.9 65.9
Finland 864 340 1.5 32.3 157.9
Netherlands 839 87 1.5 3.6 12.9
Lithuania 706 230 1.3 21.0 65.1
Slovakia 659 270 1.2 20.4 79.4
Belgium 597 79 1.1 8.3 27.9
Croatia 534 332 1.0 18.8 57.9
Latvia 396 138 0.7 20.3 74.7
Slovenia 255 120 0.5 19.8 136.4 
Estonia 253 104 0.5 17.5 85.1
Cyprus 68 19 0.1 12.4 38.1
Luxemburg 48 14 0.1 23.4 83.1
Malta 19 14 0.0 5.7 20.0
EU-28 55,747 13,620 13.4 39.3
Source: Official Journal of the European Union L 347/655; Official Journal of the European Union  L 347/487   *Percentages are based on the 
Farm Accountancy Data Network preliminary results from the year 2015  (http://ec.europa.eu/agriculture/rica/database/database_en.cfm).
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ber States. It was agreed that EU support 
for agriculture for 2014–2020 would be 
reduced by 5.9% compared to the funding 
period 2007–2013. Budget cuts particular-
ly affected the second pillar, i.e. rural de-
velopment funds, for which funding was 
cut by as much as 13% compared to the 
previous funding period. 

The largest recipient of EU support 
for agriculture during the current funding 
period is France, whose share of all EU 
support for agriculture amounts to 16% 
(€8.9 billion). The second largest recipient 
is Germany (€6.2 billion) and the third 
largest is Spain (€6.1 billion). Finland’s 
share of all subsidy payments for agricul-
ture is some 1.5% (€864 million). 

On average, about €13.6 billion is 
distributed annually in the EU as rural 
development payments, which amounts 
to 24% of all EU support for agriculture. 
The largest recipient of rural develop-
ment funds was Poland (€1.6 billion) and 
the second largest was Italy (€1.5 billion). 
In relation to its size, Finland has tradi-
tionally received a significant amount 
of rural development payments. During 
2014–2020, Finland will receive an annual 
average of €340 million of second-pillar 
support. 

Support for agriculture has a signifi-
cant impact on the total income of farms 
in the EU. The relative importance of EU 
support for income formation can be ex-
amined through the ratio between the 
subsidy payments and the farm gross 
return and net value added. In 2015, the 
share of agricultural subsidies of the farm 
gross return in the EU was 13.4% on av-
erage. In the EU, the percentage was the 
lowest in the Netherlands, where the 
share of agricultural subsidies was only 
3.4% of the farm gross return. In Finland, 
the share was the highest in the entire EU. 
In 2015, agricultural subsidies account-
ed for almost a third (32.3%) of the farm 
gross return in Finland.

3.2. Payments of EU 
agricultural support in Finland

In 2018, the support for Finnish agricul-
ture under the CAP will total €1,412  mil-
lion. This consists of the CAP payments 
for arable crops and livestock (€524 mil-
lion), less-favoured area (LFA) payments 
(€540  million) and environmental pay-
ments (€241 million). Additional support 
dedicated to organic production and an-
imal welfare is also paid (€107 million). 
This is funded either by the EU alone or 
co-financed by the EU and Finland.

CAP payments are an integral ele-
ment of the common market organisa-
tions and are funded in full from the EU 
budget. The EU contributes less than 20% 
of the LFA and more than 40% of the en-
vironmental payments. The rest is paid 
from national funds.

Besides the EU support, in 2018, about 
€323 million will be paid to Finnish farms 
as national aid. The national aid scheme 
comprises northern aid (€295 million), 
national aid for southern Finland (€23 
million) and certain other national aid 
programmes (€5.5 million). As of 2015, 
national top-ups to LFA payments are 
paid as part of the EU LFA payments.

Before 2015, Finland was divided into 
three main support areas (A, B and C) for 
the allocation of payments. In 2015, the 
support areas were reduced to two (AB 
and C). CAP support, environmental sup-
port and LFA payments are paid through-
out the country.

Northern aid is only paid in support 
area C. This has been divided into five 
regions for the differentiation of the aid. 
Support areas C3 and C4 are also divided 
into sub-regions. National aid for South-
ern Finland is paid in support area AB.

Because the agricultural policy of 
the EU was not designed for farming in 
northern conditions and mainly by small 
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farms, Finland has to pay for 56% of the 
necessary support for agriculture from na-
tional funds, while just under 44% comes 
from the EU agriculture budget. Still, Fin-
land can be considered to have succeeded 
relatively well in obtaining EU funding 
for agriculture. In the period 2014–2020, 
the average annual EU payments to Finn-
ish agriculture are around €864 million, of 
which around 39% are rural development 
payments. 

In order to be eligible for most types 
of support, cross compliance is expected, 
meaning that farmers must comply with 
the basic standards. Cross compliance 
comprises standards for good agricul-
tural and environmental conditions and 
statutory management requirements. The 
statutory management requirements refer 

to the environment, public, animal and 
plant health and animal welfare.

CAP support
Most of the so-called CAP support, fi-
nanced in full by the EU, is paid in Fin-
land through the single payment scheme 
adopted in 2013 (as of 2015, basic pay-
ment). In Finland, the payment scheme 
is implemented as the so-called hybrid 
model. Former CAP payments have been 
converted into payment entitlements, 
which consist of a regional flat-rate pay-
ment and farm-specific top-ups. In 2018, 
the value of the flat-rate payment entitle-
ments in support area AB is around €122, 
and in support area C around €108 per 
hectare. Most of the farm-specific top-ups 
have already expired. In 2018, the value 
of the flat-rate payment entitlements in 
support area AB is around €122, and in 
support area C around €108 per hectare.

Along with the reform agreed upon 
in 2013, so-called greening measures, i.e. 
environmental measures that go beyond 
the base level, are included in the condi-
tions for direct CAP payments as of 2015. 
30% of the national maximum amount 
of direct payments of each country is re-
served for greening. In 2018, the amount 
of support in support area AB is around 
€75 and in support area C around €65 per 
hectare. To be eligible for the payment, a 
farm must have at least two/three crops 
in cultivation, permanent pastures must 
be maintained, and at least 5% of the cul-
tivation area must be left as an ecological 
focus area (EFA) in the regions of Uusi-
maa and Varsinais-Suomi. 

The objective of support for young 
farmers, financed fully by the EU, is to 
make it easier to start a farming business 
and to ease structural development in ag-
riculture. The support is paid for the first 
five years after setting up an agricultural 
holding, if the applicant has set up such 
a holding for the first time as head of the 

 

Support areas in Finland.
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holding under the age of 40. In 2018, the 
amount of support paid for young farm-
ers is around €53 per hectare.

Part of the CAP support may be paid 
as coupled payments. The reform of 2013 
allowed payments to be re-coupled to 
the production of certain commodities in 
the coming years. In Finland, the share of 
coupled payments of the total amount of 
CAP support rose to 20% in 2015. Cou-

pled support is paid for suckler cows, 
bulls and ewes.

Less-favoured area payments (LFA)
Certain rural regions in the EU have been 
defined as less favoured areas (LFA). The 
purpose of LFA payments is to ensure the 
continuation of farming in these regions 
and to keep rural areas populated. In Fin-
land, LFA support is paid for practically 
the entire cultivated area (2.16 million 
hectares).

The objective of the LFA payment is 
for agricultural production to continue 
in spite of the adverse climate conditions 
due to the northern location, the number 
of farms to develop in a controlled man-
ner, and economically viable farming 
units to continue to exist, thus contribut-
ing to rural employment and promoting 
economic development in rural areas.

The whole of Finland is entitled to 
LFA payments. The maximum amount 
of the payment in the so-called mountain 
area, i.e. in Finland support area C in the 
north, is €450 per hectare, while in the 

Structure of CAP support from 2015.
Type of support Status Amount
Basic payment Mandatory Remaining share
Greening Mandatory Fixed 30% 

share
Natural constraint 
payment

Optional Max 5%

Aid for young 
farmers

Mandatory Up to 2%

Coupled support Optional Max 8% or 
13%, optional 
2% to protein 
crop top-up

Small farmers’ 
payment

Optional Max 10%

*Environmental payment also includes support payments to organic production and animal welfare.
Source: Luke.

0

500

1,000

1,500

2,000

2010 2011 2012 2013 2014 2015 2016 2017 2018

mi
llio

n 
€

 

National support Environmental payment* LFA support CAP support

Agricultural support in Finland in 2010-2018, € million.



54

Natural resources and bioeconomy studies 35/2018

rest of the country it is €250 per hectare. 
In 2018, the payment for plant production 
farms is €217 per hectare in area AB, and 
€272 per hectare in area C, and for live-
stock farms €237 per hectare and €297 per 
hectare, respectively.

In 2007–2013, the average annual 
LFA payments in Finland totalled €421 
million. The amount budgeted for 2018 
is €540 million. The payment sum has 
increased because the national LFA pay-
ment (ca €120 million) has been paid as 
part of the EU LFA payment as of 2015. 
The EU contribution to the LFA payment 
in Finland is less than 18%. 

Environmental payment
Agri-environmental support, introduced 
in 1995, compensates for income losses re-
sulting from reduction in production and 
increased costs to farmers who commit to 
undertake measures aimed at reducing en-
vironmental loading caused by agriculture. 

As of 2015, environmental support has 
been called environmental payment. At 
the same time, the scheme that comprised 
three types of measures (basic, addition-
al and special measures) was replaced by 
measures targeted to specific parcels. 

The environmental payment scheme 
strives to further the biological diversity 
of nature and to reduce emissions from 
agriculture into the air and waterways. 
The environmental payments are divid-
ed into the measure of nutrient balance, 
which is universally mandatory, and vol-
untary parcel-specific measures.

All farmers who are committed to the 
scheme must adhere to certain limits for 
the use of nitrogen and phosphorus in ar-
able farming. Farm-specific measures deal 
with the use of manure and the promotion 
of biodiversity, among other things. 

In the programming period 2007–
2013, an annual average of €320 million 
was paid in environmental support. The 

Agricultural support based on the Cap in Finland (financed in full and part-financed by the EU), € million.

2012 2013 2014 2015 2016 2017 2018 
estimate

CAP  income support 539 539 524 527 527 524 524
Natural handicap payments 422 412 423 552 547 550 540
   EU contribution 118 115 118 97 97 97 97
   National financing 304 297 305 455 450 453 443
Environmental support 363 379 369 255 236 241 241
   EU contribution 107 112 107 107 99 101 101
   National financing 265 267 262 148 137 140 140
Organic production payment    45 50 50 53
   EU contribution    19 21 21 22
   National financing    26 29 29 31
Animal welfare payment    52 52 53 54
   EU contribution    22 22 22 23
   National financing    30 30 31 31
Total 1,324 1,330 1,316 1,431 1,412 1,418 1,412
EU financing, total 764 766 749 772 766 765 767
National financing, total 560 564 567 659 646 652 645
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average share of the EU contribution to 
environmental support has been 28%. The 
funds for environmental support budget-
ed for 2018 total €241 million, of which 
€140 million comes from national funds. 
In addition to environmental support, a 
total of €107 million is paid as support 
for organic farming and animal welfare. 
Measures that support organic produc-
tion and animal welfare are aimed at 
steering agricultural production toward 
more ethical and ecological practices.

The environmental support scheme is 
presented in more detail in Chapter 5.

3.3. National aid

The national aid paid in Finland compris-
es northern aid, national aid for south-
ern Finland and certain other payments. 
The aim is to secure the preconditions 
for Finnish agriculture in different pro-
duction sectors and parts of the country. 
The principles to be applied in determin-
ing the level and regional distribution of 
national aid were agreed in the EU mem-
bership negotiations. The aid may not in-
crease production, nor may the amount of 
aid exceed the total payments before the 
accession. 

Northern aid
The Accession Treaty of Finland (Article 
142) allows for the payment of national 

northern aid in areas north of the 62nd 
parallel and adjacent areas, i.e., support 
area C. A little over 1.4 million hectares, 
i.e. 55.5% of the cultivable arable area in 
Finland, is eligible for this aid.

Northern aid consists of milk pro-
duction aid and aid programmes based 
on the number of animals and cultivat-
ed area. The scheme also includes aid for 
greenhouse production, storage aid for 
horticultural products, wild berries and 
mushrooms and headage-related pay-
ments for reindeer. 

Northern aid paid in 2018 will total 
around €295 million. The most significant 
types of aid are northern aid for milk pro-
duction (€161 million) and northern aid 
based on livestock units (€78 million). 

The effectiveness of the northern aid 
is evaluated every five years. The latest 
evaluation report was completed in 2016. 
It assessed to what level the objectives set 
for northern aid were achieved, and the 
feasibility and justification of the meas-
ures applied in the scheme. Based on the 
results, in 2016, the European Commis-
sion and Finland discussed the future de-
velopment needs of northern aid. 

The EU Commission’s new decision 
on Finland’s northern aid scheme came 
into force on 1 January 2017. The decision 
provides Finland with more flexibility in 
the implementation and monitoring of 
the aid. The recipients and types of north-
ern aid remained the same.

National aid for agriculture in Finland, € million (aid per production year).

2012 2013 2014 2015 2016 2017 2018 
estimate

Total 534.3 504.9 502.1 332.1 322.3 330.9 323.2
Northern aid 328.2 317.4 314.7 296.5 285.7 300.3 294.5
National aid for Southern Finland 74.9 62.5 62.5 28.9 27.0 25.1 23.2
National supplement to the LFA 
support* 119.4 119.3 118.6 - - - -
Other national aid 11.8     5.7    6.3 6.7 9.6 5.5 5.5
*Since 2015, the national top-up for LFA payments has been paid as part of the EU LFA payment scheme.
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National aid for southern Finland
National income aid is still paid to pig and 
poultry husbandry and horticultural pro-
duction in Southern Finland. This is based 
on Article 214a. This legal basis under 
Community law to continue the payment 
of national aid for agriculture in Southern 
Finland was approved by the EU institu-
tions in autumn 2013. In connection with 
this, the national income aid for Southern 
Finland decreased from around €63 mil-
lion to around €29 million, and will de-
crease further to €17 million in 2020.

3.4. Structural support for 
agriculture and farm relief 
services
Structural support
The agricultural investment aid aims to 
promote growth in farm size by reducing 
production costs. In practice, these forms 
of structural aid comprise subsidised in-
terest rates, subsidies and state guaran-
tees. In 2018, the maximum amount of 
subsidised interest loans is €250 million. 
They are granted primarily for funding 
production buildings and to young farm-
ers starting out, for acquiring real estate 
and stock. In 2018, the costs to the state 

from interest rate subsidies will total 
around €25 million. 

In 2018, agricultural investments, the 
interest subsidy for interest rate subsidy 
loans and the state guarantee will be fi-
nanced entirely from national funds. Set-
ting-up aid for young farmers, on the oth-
er hand, will be partially funded by the 
EU. In 2018, €67.5 million was budgeted 
for young farmers’ setting-up aid and in-
vestment support. 

Farmers’ early retirement schemes 
offers ageing farmers the opportunity to 
give up the farm. In 2018, the total retire-
ment support is estimated to be €59 mil-
lion. The early retirement scheme will end 
at the end of 2018.

Farm relief services
Farmers practising livestock production 
on a full-time basis are entitled to 26 days 
holidays per year. The Ministry of Social 
Affairs and Health is responsible for the 
management, control and coordination of 
the relief services. The purpose of the ser-
vices is to ensure that farming activities 
continue uninterrupted during holidays, 
and that substitute help is available in the 
case of illness or accidents. In 2018, the 
funds used for the relief services to farm-
ers will be around €145 million.

Number of objects of structural support and funds committed to these in 2012–2017.
2012 2013 2014 2015 2016 2017

Number of decisions on subsidies 2,205 2,461 2,694 1,317 2,133 2,726
Building in dairy husbandry 363 376 319 116 255 311
Building in pig production 38 29 27 17 29 37
Horticulture investments 55 51 41 51 59 72
Production buildings 237 414 359 198 429 520
Land improvement and building 368 324 428 336 590 618
Number of setting-up aids 544 597 1,108 127 300 312
Funds committed, € million 73.1 92.2 92.3 52.8 96.9 119
Source: Ministry of Agriculture and Forestry
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Digitalisation refines the food chain into ecosystems

Terhi Latvala

Digitalisation is the trend of the day in many industrial sectors. In agriculture and the 
food industry, it means the extensive use of digital technologies in different parts of 
the food chain. Digitalisation can improve cost efficiency in production and the re-
al-time control of production and help to manufacture standard and traceable prod-
ucts. In addition to technology, digitalisation largely deals with data management: 
the collection and storage of data, streams of data, ownership of data and new uses 
of data. 

Digitalisation is not a completely new addition to agriculture in that robotics re-
lated to feeding, milking and manure removal systems and computer aided air con-
ditioning and lighting systems are already in use in animal husbandry. Furthermore, 
the wellbeing and health of individual animals can be monitored by means of digital-
isation, also in larger production units. In cultivation, robots and drones increasingly 
carry out different work stages related to plant protection, pest control, harvesting, 
product packaging and other labour-intensive or hazardous tasks.

The cost structure of farms that make use of robots and digitalisation will change, 
as labour costs are replaced by equipment costs. At the same time, the nature of work 
will change radically from manual to automated production. Digitalisation also ena-
bles a whole new form of entrepreneurship in agricultural production – an industrial 
and closed form of production independent of weather conditions. The organic pro-
duction of Finnish Silmusalaatti salads is a good example, as production facilities are 
located in a partly underground factory in the Helsinki region.

Organic salads efficiently without any natural light
The cultivation of Silmusalaatti is a combination of manual and automated production. 
The greenhouse is located in Vantaa, some 15 kilometres from the centre of Helsinki. 
What is special about the greenhouse is that it is partly located underground. The seeds 
used in Silmusalaatti are sprouted under the watchful eyes of a computer program that 

monitors the temperature, 
humidity and flow of air, the 
temperature and flow of wa-
ter, as well as any mechani-
cal stress.  In the sprouting 
phase, salads are flushed 
with running water more 
than a hundred times. After 
this phase, sprouts will grow 
to their final sizes in boxes. 
Finally, the salads are subject-
ed to light to start photosyn-
thesis and provide them with 
their beautiful green colour. Photo: www.silmusalaatti.fi/media.fi
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In the packaging phase, only covers need to be added to the salad boxes. The 
location of the greenhouse in the Helsinki region and close to central grocery chain 
terminals reduces the need for transportation and minimises the distance travelled. 
In addition, digitalisation is present in the company’s operations in marketing activ-
ities carried out in social media channels, real-time sales, shop-specific monitoring 
and electronic order, delivery and invoicing systems. 

We need brave people who think outside the box 
Digitalisation improves the entire food chain in many ways. It not only improves the 
efficiency of food production and the management of the supply and product chains, 
it also helps to place more focus on the customer and brings consumer information 
to the core of business activities. Better understanding of customer needs benefits 
producers, retail and consumers. In order to get the most out of digital technologies, 
IT and automation need to be deployed widely across different networks in the de-
centralised food sector. 

As a result of digitalisation, future buying is expected to change significantly. 
Adding customised product data in user profiles in the interface between retailers 
and consumers, smart household appliances and their wireless control, digital gro-
cery stores, augmented reality in packages and apps that offer excess food from res-
taurants are here to stay. What is more, this is largely about the adaptation of people 
and food sector organisations to new ways of doing things and to new tools. Digi-
talisation demands that organisations operating in the field start to think differently 
compared to their current practices.  

Interactive platforms and business ecosystems
To share information between different parties, platforms are needed for producers to 
sell their products or services. When talking about the platform economy, Über, Air-
bnb, Alibaba, eBay and Amazon – typical major corporations – are often mentioned. 
Über, for example, offers a platform with which car owners can offer rides. Platforms 
are also seen to offer significant technological opportunities in the food chain.

Decision-makers and financiers should encourage different parties to co-create-
and develop platforms. Platforms form new types of partnership and development 
networks (i.e. business ecosystems) into food networks and enable the development 
of consumer-driven operations. In addition, they also enable sharing information be-
tween agricultural producers, similarly to networking between other parties to the 
chain. As a result, many different operating models and business ecosystems special-
ising in their implementation can be developed. 

Network-based solutions give birth to new digital marketplaces where small-scale 
entrepreneurs can find customers, also on a global scale. Interaction also increases un-
derstanding among producers of consumer needs and enables the development of 
customised options. It helps to productise immaterial values related to the entire raw 
material production chain, such as sustainable choices in the production process. In 
terms of business operations, there is, however, the big dilemma associated with the 
platform economy: When do platforms accelerate demand sufficiently and when do 
product ranges offered through different platforms start to increase? A functional plat-
form ecosystem requires that people use services in a way that produces them value.
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Moving forward with the help of incentive measures and research 
The engagement of the Finnish food sector in the development of digital operating 
environments should be promoted. Path dependencies are often barriers to digitali-
sation, causing different parties to rely on their former selections, solutions and op-
erating models. The food chain can be changed radically, but this requires systemat-
ic investments in the development of expertise and the infrastructure. For example, 
consumers and other parties to the chain can use shared digital development plat-
forms to reorganise activities. Pilot projectsand demonstrations advance the develop-
ment of the platform economy and help to identify the advantages of new operating 
methods in practice. 

However, digitalisation and increased productivity in the food chain require not 
only new technologies, but also expert organisations that are ready for the change. 
This situation emphasises the ability of organisations to boldly change their activities 
and see the concrete impact on their organisation. In addition to study new products, 
production processes and business ecosystems, the role of research is to help compa-
nies to draw visions of their future activities. 

The report prepared for the Prime Minister’s Office recommends certain key ac-
tions to advance digitalisation in the food chain. Currently, the EU is strongly pro-
moting the Digital Innovation Hub (DIH) agenda in order to increase the level of 
digitalisation in different sectors, such as agriculture and the food industry, as part 
of the strategy of Europe’s digital single market. The engagement of the Finnish sec-
tor in the development of the expertise required and digital operating environments 
should be promoted. In addition, the food sector must advance the following in order 
to make use of digital key technologies: clarifying rules regarding rights to use and 
manage data, developing ways to identify and control the quality of materials and 
products starting from primary production, testing operating models that require 
new ways of thinking, developing technological expertise, and taking part in the con-
struction of infrastructures that support changing operating environments.

This text is based on the “Digitalisaatio ruokaketjun kehittämisessä (Digitalisa-
tion in the development of the food chain)” publication prepared for the Prime Min-
ister’s Office and its Policy Brief.

Source: Latvala et al., 2017, Latvala and Pesonen, 2017, Silmusalaatti 2018.
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4.1. Structural development of 
agriculture

In 2017, the total number of farms (over 
1 ha) in Finland that had applied for ag-
ricultural support was just under 50,500. 
This number was more than 1,150 (2.2%) 
less than in 2016. In both absolute and 
proportional terms, the decrease in the 
number of farms was less than in 2016 
and below the long-term average. Dur-
ing the 22 years that Finland has been a 
part of the EU (1995–2017), the number 
of Finnish farms has fallen by more than 
47%, or 45,088 farms. On average, the 
number of farms has decreased at a rate 
of 2.9% per year. Proportionally, the de-
crease has been the greatest in Eastern 
Finland (almost 50%) and the smallest in 
Northern Finland (41%). In Southern and 
Central Finland (47%), the rate of change 
has corresponded to the national average.

As the number of farms has decreased, 
the average farm size has continued to 
grow. From 1995–2017, the average size of 
farms applying for agricultural support 
almost doubled from 22.8  ha of arable 
land to just over 45  ha. Average farm size 
is the smallest in Eastern Finland, where 
the share of the smallest farms is also 
larger than in other parts of the country. 
The share of farms with more than 50 ha 

of arable land is the largest in Southern 
and Northern Finland, where they make 
up around one third of all farms. Just un-
der 50% of the 50+ ha farms, and more 

4. Structural development and economic 
situation of agriculture

Number of farms receiving agricultural support in 2007 - 2017.
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Whole country 66,821 65,292 63,716 62,450 61,153 58,898 57,559 56,016 52,858 51,616 50,474
Southern Finland 1) 29,945 29,368 28,694 28,098 27,578 26,517 25,874 25,119 23,726 23,167 22,655
Eastern Finland 11,812 11,501 11,218 11,033 10,808 10,479 10,281 10,027 9,469 9,141 8,923
Central Finland 17,574 17,119 16,650 16,177 15,771 15,172 14,812 14,410 13,645 13,322 13,045
Northern Finland 7,490 7,304 7,154 7,142 6,996 6,730 6,592 6,460 6,018 5,986 5,851
1) Main regions of Uusimaa and Åland according to NUTS II have been included in Southern Finland.
Source: Finnish Agency for Rural Affairs.
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than 50% of the largest farms with more 
than 100 ha of arable land are located in 
Southern Finland. Almost half of the ar-
able land is located in Southern Finland.

About half of the growth in farm size 
during the time of Finland’s EU member-
ship has occurred through leasing. In 2017, 
the total cultivated arable area of farms 
was 2,277 million ha, of which 831,829 
ha (almost 37%) were leased. In 1995, the 

share of leased land was 22%. In the 2000s, 
the leased arable area has grown by almost 
17%. There is considerable regional varia-
tion in leased land: in the Åland Islands, 
more than 51% of the arable land is leased, 
while the share of leased land in Central 
Ostrobothnia is less than 30%. 

Forests are an integral part of Finnish 
farms. In 2017, the average forest area of 
farms was nearly 54  ha. Regional varia-
tion is considerable, however: in South-
west Finland and the Åland Islands, the 
average forest area of farms is 34 ha, while 
in Lapland, it is 109 ha, and in Kainuu, it 
is 94 ha per farm. 

Ownership of farms and age of farmers
Finnish agriculture is almost exclusively 
based on family farms: in 2017, almost 87% 
of the farms that applied for support were 
privately owned, and 11.3% were owned 
by heirs and family companies and corpo-
rations. Cooperatives and limited compa-
nies owned 1.6%, general and limited part-
nerships 0.2% and sole traders 0.1% of the 
farms. The state, municipalities, schools 
and parishes owned 0.08  % of the farms, 

Size class distribution and average arable area of farms receiving agricultural support in 1995 and 20171).
Whole country

Southern 
Finland 2)

Eastern  
Finland

Central  
Finland

Northern 
Finland

1995 2017

Number 
of farms

% Number 
of farms

% Number 
of farms

% Number 
of farms

% Number 
of farms

% Number 
of farms

%

Arable land
<10 ha 3,736 16 2,042 23 2,323 18 1,050 18 22,850 24 9,151 18
10-20 ha 4,059 18 2,020 23 2,827 22 1,085 19 30,698 32 9,991 20
20-30 ha 3,066 14 1,251 14 1,909 14 733 12 19,669 21 6,959 14
30-50 ha 4,055 18 1,515 17 2,350 18 1,051 18 15,414 16 8,971 18
50-100 ha 4,816 21 1,411 16 2,437 19 1,188 20 5,706 6 9,852 19
>100 ha 2,844 13 659 7 1,138 9 735 13 784 1 5,376 11
Number of farms 22,576 8,898 12,984 5,842 95,121 50,300
Average arable 49.38 37.51 41.63 48.00 22.77 45.12
area, ha/farm
1) The figures do not include horticultural enterprises if they have no fields under cultivation.
2) Main regions of uusimaa and Åland according to NUTS II have been included in Southern Finland.
Source: Finnish Agency for Rural Affairs.

Area of leased arable land (ha) in 2007-2017.
Source: Finnish Agency for Rural Affairs.
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and the share of foundations, associations 
and the like was 0.06%.  

The average age of farmers on farms 
receiving agricultural support was 52.9 
years in 2017. The average age of farmers 
was the highest, 54.2 years, in the Åland 
Islands and the lowest, 51.8 years, in 
Central Ostrobothnia. As the farm pop-
ulation ages, the share of young farmers 
has fallen, while that of older farmers has 
increased. In 2001, 26% of farmers on pri-
vately owned farms were aged over 55. In 
2017, their share was almost 44%. During 
the same period, the share of farmers aged 
below 44 fell from 38% to less than 27%.

Production structure of farms 
The production structure of farms has un-
dergone a significant change, as the num-
ber and share of livestock farms has de-
creased, while the share of crop farms has 
increased. In 2017, 24% of the farms that 
applied for support were livestock farms 
and 71% were crop farms, while in 1995, 
the share of livestock farms was 52% and 
that of crop farms 39%. 

In 2017, less than 7,300 farms prac-
tised dairy husbandry as their main activ-
ity. from 1995–2017, the number of dairy 
farms fell by more than 24,700 farms, 
at the rate of 6.5  % a year. The share of 
dairy farms of all Finnish farms has also 

decreased: in 1995, dairy hus-
bandry was the main activity on 
almost 34% of the farms receiving 
agricultural support, but in 2017, 
their share had fallen to less than 
15%. Proportionally, the number 
of dairy farms is the highest in 
Eastern and Northern Finland, 
where they account for one quar-
ter of the farms. Dairy farms are 
more evenly distributed across 
all regions of Finland than the 
other lines of production. 

In 2017, around 3,350 farms 
specialised in beef production. 

That is less than 7% of all farms that ap-
plied for agricultural support. From 1995–
2017, the number of these farms fell by 
more than 5,700 farms, at a rate of 4.4% a 
year. In 1995, 9.5% of all farms specialised 
in beef production. The distribution of beef 
farms across the country is quite similar to 
the regional distribution of dairy farms.

The number of farms specialising 
in pork production was about 1,160 in 
2017, representing 2.3% of the farms that 
applied for support. Of the pig farms, 
266 specialised in piglet production, 505 
farms in pork production, and 386 farms 
practised combined pig production. In 
1995–2017, the number of pig farms de-
creased the most compared to other pro-
duction sectors: by more than 81%, or by 
7.4% per year. The number of farms spe-
cialising in pig farming fell by 6% from 
2016. The number of farms specialising 
in piglet production took the steepest fall, 
12%. Pork production is focused in South-
ern and Western Finland. 

The number of poultry farms was 531 
in 2017, which comprises 1% of the farms 
that applied for support. During the peri-
od of Finland’s EU membership, the num-
ber of poultry farms has fallen by 76%, at 
an annual rate of 6.3%. The biggest fall 
was in the number of farms engaged in 
egg production and other poultry pro-

Number of farmers by age categories in 2001–2017.
Source: Luke
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duction, such as hatching egg production. 
In 2017, the number of farms specialising 
in egg production was 249, the number 
of farms specialising in poultry produc-
tion was 216, and 66 farms were breeding 
units. Most of the poultry farms are locat-
ed in Southern and Western Finland.

In 2017, there were just over 35,500 
crop farms, which is only 1,706 farms 
(4.6%) fewer than in 1995. Following years 
of growth, however, the number of crop 
farms has taken a downward turn. In re-
cent years, the number of farms only en-
gaged in other crop production (e.g. hay) 
has increased. The number of these farms 
was up 2.3% on 2016. Half of the crop 
farms are located in Southern Finland, but 
in recent years, the share of crop farms of 
all farms in the area has grown the most in 
Eastern and Northern Finland.

The number of other types of farms 
was just over 2,500 in 2017, which is 5% 
of all farms. Over the past 20 years, their 
number has fallen by more than 71%, at an 
annual rate of 5.5%. Other farms include 
those engaged in horse, sheep or goat 
husbandry, and those engaged in other 
types of production or activities (e.g. farm 
tourism). After a period of growth, the 
number of farms engaged in horse hus-
bandry has also decreased in recent years. 

4.2. Development of 
results and profitability in 
agriculture and horticulture
The profitability in Finnish agriculture 
and horticulture is examined using the 
results of Luke’s bookkeeping farms. The 
data from around 800 bookkeeping farms 
are weighted so that they indicate the av-
erage results of the 34,500 largest agricul-
tural and horticultural enterprises. These 
account for more than 90% of the output 
of Finnish agriculture. In calculating the 
results, individual revenue and expense 

items are allocated to the year of produc-
tion, in accordance with the accrual prin-
ciple. Thus, yields, production volumes 
and returns, and changes in prices and 
support payments are directly reflected in 
annual profitability figures.

Farm size increases,  
while total return decreases
A farm’s total return includes the value 
of the products sold and the subsidies 
received during the year, as well as the 
change in the products and supplies in 
stock, and the value of feed produced 
and used at the farm, i.e. the value of 
farm use. Farm use refers to the value of 
the feed or cereal produced on the farm 
and used to feed the livestock or the val-
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ue of the cereal used as seeds. In 2016, 
the total revenue per farm averaged 
€150,600, with a decrease of around 3% 
from the previous year. In this decade, 
the highest total revenue, €158,100, was 
recorded in 2014. In 2006, the total reve-
nue was €108,000 per farm. From this, the 
increase in total revenue is €41,800 (39%) 
per farm. In the same period, the average 
cultivated area per farm increased from 
48 to 63 hectares and the number of an-
imal units rose from 25 to 28. According 
to a forecast, the total revenue in 2017 
grew by 1% from the previous year, to 
€152,500 per farm.

Total revenue has continued to grow 
slowly throughout the decade from 2006 
to 2016, but the growth stalled or took a 
downward turn in all production lines at 
the end of the decade. The effect of the 
increasing farm size and the structural 
development on total revenue has been 
hidden by the falling producer prices, as 
producer prices took a downward turn 
from 2012–2014, following a period of in-
creasing prices.

In terms of the share of direct sup-
port of total revenue, there is great var-
iation between farms representing dif-
ferent production lines. In recent years, 
the average share of support has been 
around one third of total revenue, which 
is slightly down (2–3%), compared to 
the beginning of the ten-year period. In 
2016, the share of support was the larg-
est in sheep and goat farms (62%) and 
cereal farms (55%). The share has varied 
by a few percentage units from one year 
to the next due to changes in support 
systems, but also because of variation in 
yields and prices. In 2016, the share of 
support of total revenue was the smallest 
in greenhouse enterprises (7%) and poul-
try farms (10%). Here, the share of sup-
port has more than halved, compared to 
the situation ten years ago. 

Entrepreneurial income  
halved in a decade
Entrepreneurial income is the part of a 
farm’s total revenue that is left for farm-
ers (entrepreneur) for their work and own 
capital invested in their business activ-
ities. Thus, all costs excluding the wage 
claim on own labour and the interest 
claim on own capital are deducted from 
total revenue. Entrepreneurial income can 
be used to cover the needs of the farmer’s 
private household. If the objective is to 
continue farming, and the depreciation 
of assets is used to finance replacement 
investments, the entrepreneur will not, 
in the long term, be able to withdraw for 
own use more than the entrepreneurial 
income from the farm profits. 

Entrepreneurial income per farm (fig-
ures 1 and 2) was €11,200 in 2016. Com-
pared to the situation ten years ago, the 
figure is down €9,000. Despite increasing 
farm sizes, entrepreneurial income has 
halved. In the long term, the increase in 
input prices has been greater than the in-
crease in producer prices. This has eaten 
away a substantial portion of the poten-
tial increase in entrepreneurial income 
generated by structural development and 
improved production efficiency. Variation 
in yields also cause annual changes in en-
trepreneurial income. The lowest entre-
preneurial income, less than €1,000, was 
earned in cereal farms and sheep and goat 
farms. Variation among farms is great, but 
even the most successful cereal farmers 
only make an entrepreneurial income of 
€16,000. In terms of total revenue, green-
house enterprises are the largest, with an 
entrepreneurial income of €62,200 in 2016, 
which is considerably higher than in oth-
er production lines. Greenhouse farming 
and poultry farms are the only production 
lines with a clearly higher entrepreneurial 
income (55% and 70%), when compared 
to the levels ten years ago. 
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Work has been replaced by capital
In the point of view of entrepreneurs, en-
trepreneurial income is a key indicator 
but, alone, it does not indicate the profit-
ability of operations. Other factors, such 
as the farming family’s capital tied up in 
the business operations, and the value 
of their labour contribution must also be 
accounted. In 2016, the farming family’s 
average labour contribution per farm 
was 1,880 hours. The trend has been de-
creasing in the past ten years (-22%). The 
biggest labour contributions were made 
on milk farms (4,150 hours) and in green-
house enterprises (3,390 hours).

The amount of own capital invested 
in business operations by farming fam-
ilies has been on the increase through-
out the 2000s. It has increased by 52% 
from 2006 to €338,000 per farm in 2016. 
The strongest growth has been seen on 
livestock farms. In the past few years, 
however, the growth of own capital has 
stalled  to virtually a standstill. The larg-
est amount of own capital is tied up in 
pig farms (€743,000) and in poultry farms 
(€590,000). Increase in liabilities has been 
only slightly slower than in own capi-
tal and, throughout the ten-year period, 
the equity ratio has remained at around 
72–75%.

Profitability at a poor level 
Profitability ratio is considered one of 
the best key indicators of profitability. It 
is calculated by dividing entrepreneurial 
income by the sum of the wage claim of 
the farming family’s own labour and the 
interest claim on own capital invested in 
farming. The higher the ratio, the better 
the compensation achieved for the labour 
and capital. In 2016, the average profit-
ability ratio was 0.26 and the same level 
is forecast for 2017. Greenhouse enter-
prises, poultry farms and farms engaged 
in outdoor horticulture production were 
the most profitable, but still, the average 

profitability ratio of all of them remained 
below 1. In cereal farms and sheep and 
goat farms, the ratio was near zero, and in 
milk farms, it was 0.31. In the past decade, 
the profitability trend has been on the de-
crease, following the decrease in entre-
preneurial income. In the short term, it is 
impossible for farmers to adjust their use 
of labour and capital to match the poorer 
expected returns.

The return on total assets is obtained 
by deducting all expenses from total rev-
enue, excluding the interest on liabilities 
(including the wage claim for own la-
bour), and showing the difference in pro-
portion to the entire capital of the farm. It 
tells the same sad story of poor profitabil-
ity as the profitability ratio: the return on 
assets was negative in 2016 (-3.3%), and 
has not been positive at any time in the 
past decade. A negative return on assets 
means that the value of farmers’ own cap-
ital has decreased in the long term; they 
have been forced to “eat” their capital.

The picture painted of the develop-
ment and level of profitability of farms is 
desolate, as is the forecast for the results 
for 2017. We should remember, however, 
that there is also great variation behind 
the average figures within production 
lines. For example, the average profit-
ability ratio among the most success-
ful quantile of the dairy and beef farms 
was bearable, at 0.7–0.9 in 2016. On the 
most successful cereal farms, it was 0.65, 
while the figure among the most suc-
cessful open-air horticulture and poultry 
farms was over 1. These figures clearly 
show that it can be possible to achieve at 
least tolerable profitability levels. Suc-
cess requires efficient and professional 
farm management, as well as favourable 
conditions. It also requires that the de-
velopment of product and input prices 
and changes in support systems do not 
cancel out the efforts made by farmers in 
order to improve their results. 
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Entrepreneurial income on crop farms
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4.3. Overall level of 
agricultural income

The trends in return and cost items, as 
well as the assets of Finnish agriculture 
and horticulture in general, are followed 
at Luke using the total calculation system 
for agriculture. The overall results are 
calculated from farm-specific profitabil-
ity bookkeeping data on agriculture and 
horticulture by weighting and summing 
up the results of the bookkeeping farms 
in the whole country  in accordance with 
the weighting coefficient determined for 
each farm. The updated results are avail-
able in the total calculation online ser-
vice of Luke’s EconomyDoctor website  
(www.luke.fi/economydoctor/total_cal-
culation).

Trends in the results
In 2016, the gross return of agriculture 
and horticulture was €5.18 billion, while 
production costs totalled €6.64 billion. 
The entrepreneurial profit, obtained as 
the difference between the gross return 

and production costs, which indicates 
absolute profitability, was negative at 
-€1.44 billion. The entrepreneurial profit 
in the sector has been negative every year, 
meaning that income from sales and sub-
sidies has not been enough to cover pro-
duction costs. When the costs due to the 
farming family’s own labour input and 
capital are excluded from the total costs, 
we arrive at the entrepreneurial income 
remaining for these inputs. In 2016, entre-
preneurial income totalled €340 million. 
In the early 2000s, entrepreneurial income 
was more than €1 billion. If we account 
for inflation, current entrepreneurial in-
come is only equal to a third of the income 
in the early 2000s.

Specification of returns
In the 2000s, the number of farms had fall-
en from 78,000 to 49,900. Due to growing 
farm sizes, the returns of agricultural and 
horticultural enterprises have remained 
at €5-6 billion throughout this period. 
Earlier, sales revenues from products fluc-
tuated due to yield variation, but in the 
past decade, fluctuation has been due to 

Economic development of agriculture and horticulture (€ million) and profitability ratio as well as return on 
total assets from 2006 to 2016.

Farms
represented

Total return Production
cost

Entrepre-
neurial profit

Entrepre-
neurial
income

Profitability 
ratio

Return on 
total assets, 

%
2016 49,866 5,180 6,640 -1,440 339 0.19 -4.4
2015 50,883 5,710 7,000 -1,290 447 0.26 -3.5
2014 52,950 5,830 7,060 -1,230 558 0.31 -2.9
2013 54,369 6,150 7,380 -1,240 625 0.34 -2.9
2012 56,792 6,150 7,410 -1,270 767 0.38 -2.4
2011 58,001 5,860 7,000 -1,140 828 0.42 -2.1
2010 59,303 5,690 6,930 -1,230 892 0.42 -2.5
2009 61,018 5,410 6,860 -1,450 534 0.27 -4.5
2008 62,540 5,640 6,980 -1,330 645 0.33 -3.6
2007 63,867 5,570 6,580 -1,010 992 0.5 -1.9
2006 66,434 5,040 6,250 -1,210 766 0.39 -4
Source: www.luke.fi/economydoctor/total_calculation
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changes in prices. 
In calculating the results, individual 

revenue and expense items and support 
payments are allocated as returns and 
costs to the year of production, in ac-
cordance with the accrual principle. This 
means that annual variation in yields and 
returns and changes in prices and support 
payments are directly reflected in the re-
sults. The transfer of sales or support pay-
ments to the next accounting 
year has no impact on the 
results. 

In addition to sales reve-
nues, the returns include the 
prices of agricultural prod-
ucts delivered outside the 
agricultural sector or used 
by the entrepreneur. The re-
turns also include the value 
of products sold to other sec-
tors and private use, and the 
value of the feed produced 
on the farm and used to feed 
the livestock, which amount 
to just under €450 million. 
Support also includes in-
vestment subsidies from 
previous years that are dis-
tributed to phases annually 
in instalments that are equal 
to the annual depreciation of 
the assets financed with the 
investment subsidies.

Of the total returns, crop 
production has accounted 
for just under 20%, horticul-
tural production for just un-
der 10%, livestock produc-
tion for 33% and subsidies 
around 33%. These shares 
have remained fairly stable 
throughout the 2000s. 

Specification of costs
In 2016, the production costs 
of agriculture and horticul-

ture totalled €6.64 billion. Production costs 
also include the intermediate products 
listed above as returns. In this way, the 
use of intermediate products does not in-
crease entrepreneurial income. The wage 
claim cost resulting from the farming fam-
ily’s own work input fell €500 million in 
the 2000s, to around €1.15 billion. This is 
partly due to the transition from livestock 
production to less labour-intensive plant 

1851 

431 

539 

883 

840 

308 

1151 

630 

1802 

933 

445 

192

1818 

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

Return Costs

Support payments

Support payments

Return on horticulture

Return on crop prod.

Return on livestock

Opprotunity cost 
of equity

Opportunity cost 
of own
work

Interest and wage 
expenses

Depreciations

Insurances, rents

Machinery, building 
and other costs

Costs of on-farm use

Supplies expenses

Million €  

Specification of return and costs of agriculture and horticulture 2016. 
Source: www.luke.fi/economydoctor/total_calculation



69

Natural resources and bioeconomy studies 35/2018

production, and also due to technical de-
velopments in production.

The total amount of equity invested 
by the farming family has increased from 
under €9 billion in the early 2000s to €13 
billion. The amount of equity, calculated 
per farm, has doubled. The interest ex-
penses accrued from own capital and lia-
bilities has risen from €450 million in the 
early 2000s to more than €700 million.

Profitability
The entrepreneurial income of about €340 
million in 2016 covers around 19% of the 
costs resulting from the farming families’ 
labour and own capital (€1.78 billion), re-
sulting in a profitability ratio of 0.19. In 
the early 2000s, the profitability ratio was 
0.5.

If the total wage claim of €1.15 bil-
lion is deducted from the entrepreneuri-
al income of €340 million, the return on 
the farmers’ own capital also 
turns negative, to the level of 
-6.4%. It has remained nega-
tive, meaning that in order to 
maintain the current produc-
tion volume, entrepreneurs 
require constant external 
funding. 

Solvency
At the end of accounting 
year 2016, the capital in-
vested in agriculture and 
horticulture totalled almost 
€17 billion. Asset items 
have been measured at cur-
rent value and include the 
investment subsidies that 
have not been entered as in-
come. The depreciation cost 
of fixed assets purchased 
using investment subsidies 
has been calculated, while 
the subsidies are allocat-
ed as returns alongside the 

corresponding depreciation amounts. 
Around €12.6 billion of the total assets 
was the farmers’ own capital, bringing 
the relative proportion of equity from 
total assets, i.e. the average equity ratio, 
to 75%. Total liabilities amounted to €4.3 
billion at the end of 2016. No debts of the 
farming families for forestry, other busi-
ness activities and private household 
purposes are included in the debts of 
agriculture. The debt-to-turnover ratio, 
i.e. relative indebtedness, was 90%. The 
turnover includes subsidies as well as 
sales revenues.
The equity ratio has remained very high. 
In general, agriculture is a capital-inten-
sive sector, and turning capital into in-
come is slow in relation to the cost of in-
terest and payments on external capital. 
International FADN data shows that a 
successful agricultural enterprise requires 
a high equity ratio. 

Balance sheet of Finnish Agriculture 2016
Source: www.luke.fi/economydoctor/total_calculation
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Great momentum towards  
the future of horticulture
Kari Jokinen, Terhi Suojala-Ahlfors, Vilja Varho, Natural Resources Institute Finland  
Taina Eriksson, Hilkka Halla, University of Turku School of Economics

Horticultural sector undergoing significant structural changes
During the last 15 years, the structure and business models of the horticulture sector have 
seen significant changes. The sector has been shaped by various forces of change, both in 
Finland and abroad.  Such forces include changes in the demand for services, new techno-
logical solutions and urbanisation. An increasingly international business environment and 
the blurring of traditional industry boundaries are providing new business opportunities.  

The number of businesses in the sector has dwindled in Finland, while the re-
maining businesses have expanded. According to estimates, this trend will continue. 
However, overall production – both in open-field and in greenhouses – has remained 
fairly steady. The industry continues to be dominated by family businesses.

The highest-earning quarter of open-field and greenhouse companies achieves 
turnovers of nearly EUR  2 million. According to profitability accounting, in 2015, 
greenhouse companies had an average turnover of EUR  550,000, with the average 
turnover for open-field companies at around EUR  105,000. Profit margins varied 
from negative to over 12 per cent.

In order to maintain momentum in the future, it is important to attract enthusi-
astic new entrepreneurs.  Successful entrepreneurs share several key tendencies and 
characteristics, including the ability to take risks, proactivity and professional pride. 
Successful entrepreneurs are predominantly able to steer their business operations in a 
customer-oriented manner without compromising on expertise in quality cultivation. 

Increasing demand is boosting business
The demand for vegetables is increasing. Research findings and dietary guidelines 
are both emphasising the use of plant-based products. Increasing environmental 
awareness is also boosting the demand for horticultural products, as significant veg-
etable consumption can help reduce diet-related environmental load.

Furthermore, subsistence farming and greening are gaining popularity, which 
in turn is reflected positively in the sales of cultivation-related products, such as 
seeds, seedlings, growing media and ancillary products. In domestic gardens, the 
values of aesthetics and naturalness are increasing demand for ornamental trees, 
shrubs and flower seedlings. The status of established brands, such as organic 
products, is also being reinforced in the horticulture business.

Along with the increase in demand, customer needs are becoming more diverse. 
The increasing number of small households requires smaller package sizes. Ease of 
use is another quality that is becoming increasingly popular.

Adopting technology is improving efficiency
The implementation of new technology generally tends to weaken the competitive-
ness of companies using old technology. The introduction of automation and robotics 
has made the Netherlands the most efficient flower producer in the world. Robotics 
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is increasingly replacing human labour in the production of salads, herbs and even 
tomatoes, which contributes to productivity and profitability. Even a small improve-
ment in energy efficiency can significantly improve the profitability of Finnish green-
house companies, as energy can represent up to 50 per cent of production costs.

Successful implementation of new information systems enables direct customer 
contacts between producers and, for example, restaurants, helping reduce produc-
tion chain costs. New packaging materials and methods help extend product shelf 
lives and the sales windows for berries and vegetables, for example. 

In the near future, technology should enable the manufacturing of food prod-
ucts through industrial processes, such as bioreactors. The possibility of separating 
food production from soil and location poses a key challenge to the horticulture 
sector. If plant-based nutrition can be produced in other ways than cultivation, tra-
ditionally cultivated horticultural products could become a high added value alter-
native to novel biomass and cultures.

Urbanisation is a multifaceted force for change
Urbanisation is a global phenomenon that impacts the Finnish horticulture sector as 
well. The growing global population requires increasing amounts of food and energy. 
However, there is less and less land available to produce these resources. This is why 
innovative methods of cultivation are needed. 

Creative transformation of urban spaces for professional food production, for ex-
ample, in the form of shipping container cultivation, and the independence of indoor 
cultivation from the location and the season, will provide new community-oriented 
and commercial opportunities.

Significant concentration of urban infrastructure around major cities may impact 
the operations of traditional horticulture production in sparsely populated rural ar-
eas. The availability of skilled labour and transportation will likely become increas-
ingly challenging in remote areas. 

The creation of new greenhouse companies in the vicinity of, or within, urban areas 
will reduce logistics costs. Local farming will increase production transparency and in-
crease the added value of fresh products, because tomatoes and cucumbers picked next 
door will reach the consumer straight away. Optimally, a production facility integrated 
into the urban environment may also prove to be a more energy-efficient solution.

New business models are already in use
The horticulture sector is already witnessing new business models. The adoption 
of innovative business models is typically driven by low profitability of traditional 
models, or ideas originating outside the sector.

One of the most notable driving forces for change in Finland has been the highly 
centralised retail trade, which has led the producers to seek alternative sales chan-
nels. Short supply chains, such as direct sale and home deliveries, are gaining increas-
ing interest among consumers.

Direct sale also provides the opportunity to sell experiences and services to city 
dwellers. Furthermore, the products could be further refined, contributing to primary 
production profitability.  For example, a greenhouse restaurant in Närpiö could pro-
vide a multitude of culinary experiences in a tropical environment around the year. 
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Another rising business model is community-supported agriculture, which com-
bines the roles of producer and consumer. In this model, consumers subscribe to a 
harvest in advance and have the opportunity to influence and participate in the pro-
duction of the food they personally consume.

Crowdfunding will likely increase in the horticulture industry. The Netherlands has 
expressed a particular investment appetite for eco-friendly production methods.  A cus-
tomer who has committed to the company will, naturally, expect a return on the capital 
he or she has invested. This commitment increases the customer’s motivation to promote 
the company on social media, which in turn enhances the company’s marketing. 

International opportunities
Horticultural products are consumed globally, although in Finland, production is cur-
rently mainly aimed at domestic consumption. Rapid technological advancements 
and demand have opened doors in export markets, particularly for Finnish horti-
culture technology companies.  Finnish agriculture expertise has, through high-level 
research and technological breakthroughs, reached a level that enables the export of 
methods and special products at a level above the current status.

With climate change, and in particular the depletion of global water sources, Finn-
ish, sustainably produced horticultural products have increasing opportunities in glob-
al markets.  The impact of the long day on the flavour of products should be utilised 
more efficiently. This, however, requires domestic and international collaboration in or-
der to find suitable customer groups, and the right know-how to organising operations.

Blurring of traditional industry boundaries is a major challenge
Utilising the forces for change requires seamless cross-sector collaboration.  Devel-
oping solutions and marketing products require collaboration between horticulture 
companies and experts on production technology, logistics and marketing. Already 
today, every horticultural company has the opportunity to seize the opportunities 
provided by digitalisation and logistics solutions. 

Transformation of a product-based business into service providers requires col-
laborating with new types of partners.  For example, it may be more sensible for a 
company to lease a green wall and its maintenance from a horticulture specialist, 
rather than investing in the product separately. 

Openness is the key    
The horticulture sector has great growth and development potential. It is essential to mon-
itor and identify domestic and international horticulture trends. Observations should be 
made with an open mind and through open dialogue with partners. Networking with 
other farmers and operators is vital. Ideas can only be refined through sharing.

The observations and ideas presented in this article are based on the results of the research project 
“Voimakas: Power to horticulture” funded by Maiju ja Yrjö Rikalan Puutarhasäätiö. The project 
was aimed at promoting the competitiveness of Finnish horticulture production and analysing 
new, profitable business opportunities. The final report has been published in Luke’s report se-
ries and is available (in Finnish) for download at http://urn.fi/URN:ISBN:978-952-326-534-9.
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5.1. Environmental impacts of 
agriculture
Besides food production, agriculture 
plays an important role in maintaining bi-
odiversity in farming environments and 
providing landscape and recreational val-
ues. In addition to their positive effects, 
agricultural activities also have negative 
impacts on soil, waters and the air.

Soil
Environmental loading from arable land 
depends on the soil type, cultivation 
properties and crop rotations. Finnish soil 
contains no heavy metals, and its average 
phosphorus level is satisfactory, but acid-
ity is increasing and the amount of soil 
organic matter is decreasing.

The phosphorus level in arable land is 
an indicator of both productive capacity 
and environmental loading. In Finland, 
phosphorus levels have been rising until 
the present time, even with considerable 
reductions in phosphorus fertilisation 
since the 1990s through, for example, the 
fertilisation limits under the agri-environ-
ment scheme. At present, the annual in-
crease in phosphorus through purchased 
fertilisers is less than 6 kg/ha, which is 
only a quarter of the 1995 level. The an-
nual amount of phosphorus entering the 
land in animal manure (about 8 kg/ha) is 
already higher than the amount of phos-
phorus contained in purchased fertiliser, 
and no significant reduction has taken 
place since Finland joined the EU in 1995.

Studies have shown that some further 
reduction in total phosphorus fertilisation 
(purchased fertiliser + manure) would be 
possible without a decrease in yields, ex-
cept in parcels where the phosphorus lev-
els are particularly low. In the light of cur-
rent knowledge, turning the phosphorus 

balance of arable lands into a negative one 
is the most efficient way of permanently 
reducing the phosphorus loading of wa-
ters. With a negative phosphorus balance, 
the amount of phosphorus removed from 
fields through harvesting is greater than 
the amount of phosphorus entering the 
land through purchased fertiliser and an-
imal manure.

The load on waters from arable farm-
ing is also influenced by the soil structure. 
Soil compaction in fields reduces the per-
meability of the soil, which increases the 
risk of nutrient surface runoff and ero-
sion. It also weakens the nutrient intake 
of plants, which lowers the nutrient uti-
lisation rate. Poor permeability may also 
increase the release of greenhouse gases.

Only about 8% of the surface area of 
Finland comprises arable land. The own-
ership of arable land is decisive in terms 
of the long-term productivity of the land. 
Studies have shown that significantly less 
land improvement work is being carried 
out on leased areas than on land owned 
by the farmer. The use of agricultural 
lime, for example, has halved from the 
levels before Finland joined the EU due 
to the increased share of leased land. In 

5. Agriculture and the environment
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recent years, the average amount of lime 
used for land improvement has totalled 
less than 300 kg/ha/year.

Loading of waters
Nutrients leach into ditches, rivers, lakes 
and the Baltic Sea from arable land, caus-
ing eutrophication. Eutrophication can be 
seen in the turbidity of the water, increased 
growth of blue-green algae that is harm-
ful to health, and shores becoming over-
grown. Although the volumes of nutrients 
used per hectare have been significantly 
reduced, the eutrophication of waters con-
tinues, and there has been no significant 
improvement in the state of surface water 
compared to the early 2000s.

The Finnish Environment Institute 
estimated that more than 70% of the 
phosphorus loading and just under 60% 
of the nitrogen loading in water bodies is 
from agricultural sources. In the nutrient 
loading of the Baltic Sea, Finnish agricul-
ture accounts for around 7% of the nitro-
gen and phosphorus loading. In the load-
ing of the Archipelago Sea and coastal 
waters, the share of Finnish agriculture is 
much greater. The loading of water bod-
ies is caused by both arable farming and 
livestock production. Because of the re-
gional concentration of livestock produc-
tion, the amount of manure produced is 

excessive in many places relative to the 
agricultural area utilised and the needs 
of the crops cultivated. The phosphorus 
contained in manure, in particular, has 
become a problem.

Use of pesticides
The use of pesticides in Finland increased 
until 2010, since which time their use has 
declined slightly. 80% of the pesticides 
used are products intended for weed con-
trol (herbicides). Two thirds of these are 
glyphosate products. The main reason 
for the previous growth in pesticide use 
was increased cereal monoculture and 
the wider use of non-tillage technology. 
However, on a European scale, the quan-
tities of pesticides used in Finland are still 
fairly moderate.

Emissions to the air
Climate change poses new challenges to 
Finnish agriculture. Measures to adapt 
to climate change are changing the pri-
oritisation of species and varieties, and 
the relative profitability of different crops 
and production methods. Climate change 
is also influenced by agricultural activi-
ties, as agricultural production produces 
greenhouse gas emissions.

In 2016, greenhouse gas emissions 
from the agricultural sector represented 
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about 11% of the total emissions in Fin-
land. Most of them are due to the decom-
position of organic matter in the soil (ni-
trous oxide emissions) and digestion of 
ruminant livestock (methane emissions), 
but manure processing and the liming of 
fields also cause emissions.

According to the United Nations 
Framework Convention on Climate 
Change (UNFCCC), carbon dioxide emis-
sions from the soil and emissions from the 
energy consumption of farms are not cal-
culated for the agricultural sector. With the 
exception of emissions caused by liming, 
greenhouse gas emissions related to agri-
cultural land are reported in the so-called 
LULUCF sector (Land Use, Land-Use 
Change and Forestry). Emissions from the 
energy consumption of farm buildings, 
grain drying and agricultural machinery 
are reported for the energy sector.

Greenhouse gas emissions from the 
agricultural sector have decreased by 13% 
since 1990. The primary reason for the de-
crease is the decline in the use of chemical 
fertilisers. The most significant decrease 
in greenhouse gas emissions from the ag-
ricultural sector occurred during the early 
1990s. There were no significant changes 
in agricultural emissions in the 2000s.

The agricultural sector is excluded 
from emissions trading and the objective 
set for Finnish agriculture is that by 2020, 
greenhouse gas emissions will be reduced 
by 13% from the emission levels in 2005. 
This objective is difficult and expensive to 
achieve by reducing the use of fertilisers 
and by adapting the number of ruminants. 
If the consumption of dairy and meat 
products remains at the current level, the 
risk of production and thereby also emis-
sions moving to other countries is high.

According to the 2014 report of the 
Finnish Climate Panel, the most cost-ef-
ficient measures to reduce agricultural 
greenhouse gas emissions include: dimin-
ishing the need to clear organic soil for 

cultivation, for example, by promoting the 
solid-liquid separation of manure; long-
term fallowing or grass cultivation of or-
ganic soil; and reforesting arable lands that 
have become redundant in regard to pro-
duction and food security.

In sectors excluded from emissions 
trading (traffic, agriculture, heating and 
waste management), obligations to reduce 
greenhouse gas emissions in the EU are 
allocated to the Member States using the 
Effort Sharing regulation. Throughout the 
EU, the collective target for these sectors 
for the second period (2021–2030) is set at 
a 30% reduction on the 2005 emissions lev-
el by 2030. According to a proposal pub-
lished by the Commission in July 2016, the 
target of Finland’s effort sharing sector for 
the reduction of greenhouse gas emissions 
is 39% compared to the 2005 level. This 
target is very challenging to achieve as, for 
example, there is very limited potential for 
reducing emissions from the agricultural 
sector, and the measures of reduction are 
estimated to be expensive.

Biodiversity in farming 
environments
Biological diversity comprises the abun-
dance of species, diversity of habitats, 
and intra-species genetic diversity. The 
decline in biodiversity is considered to 
be a serious environmental problem, as 
biological diversity is the foundation for 
functioning ecosystems. Without diversi-
ty, ecosystems are not capable of adapting 
to changes in the environment, such as 
climate change.

Agricultural production is based on 
the utilisation of biological diversity. Simi-
larly, many wild plant and animal species 
have, over centuries, adapted to utilising 
agricultural environments created by man.

The positive impact of agriculture in 
enhancing biodiversity was at its greatest 
at the time when animal feed was pro-
duced on meadows and natural pastures. 
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The growth of farm size since the 1950s, to-
gether with increased input intensity and 
farm-specific and regional specialisation, 
has led to a decline in the biodiversity of 
farming environments and increased the 
numbers of threatened species and habi-
tats.

For some wild species that grow in 
farming environments, changes in their 
habitats due to new and more efficient pro-
duction methods have been too massive 
and rapid, and they have not been able to 
adapt to the new conditions. In particular, 
organisms that depend on meadows and 
forest pastures have declined and become 
endangered due to the decrease in grazing 
and cattle husbandry. According to an as-
sessment of threatened habitats, the highest 
share of these of the total number of habi-
tats of a certain type is found in traditional 
biotopes, of which 93% are threatened.

However, in habitats maintained by ag-
riculture, numerous wild plant and animal 
species are still present which benefit from 
farming activities, open arable areas and 
grazing livestock, as well as from multiple 
measures related to the agri-environment 
scheme and non-productive investments.

Ecosystem services in agriculture
Besides biodiversity, it is also considered 
important to secure the functioning of 
ecosystems and the services produced by 
them. Ecosystem services refer to benefits 
gained by people from nature. The bene-
fits may be tangible, such as food and raw 
materials, or intangible, such as recrea-
tion. Farmers play a key role in producing 
ecosystem services in the farming envi-
ronment.

Ecosystem services are often studied in 
accordance with the CICES classification 
(Common International Classification of 
Ecosystem Services). In the CICES classi-
fication, they are divided into three main 
sections: provisioning services, regulating 
and supporting services, and cultural ser-

vices.
People are aware of the provisioning 

sector, i.e. food and fibre, and their value. 
Meanwhile, the image of the regulating 
and supporting services as well as the cul-
tural services is still unclear. The regulat-
ing and supporting services and cultural 
services are often intangible, and many 
of them can be utilised freely by all. Ex-
amples of regulating and supporting ser-
vices include nitrogen fixation and insect 
pollination. Cultural services include the 
recreational use of nature and the cultural 
heritage related to nature.

Landscape and recreation  
value of arable environment
The countryside and rural margin areas 
around towns and cities with arable lands 
offer important recreational environments 
for Finnish citizens. Farming environments 
are important for outdoor recreation, espe-
cially in areas with a high proportion of 
agricultural land. Farming environments 
are commonly used for local recreation, es-
pecially in Southern Finland.

On average, the Finns engage in out-
door activities close to their home 170 
times per year, 35% of which take place in 
farming environments. This means a total 
of 230 million instances of outdoor recrea-
tion per year. Besides local outdoor activ-
ities, agricultural areas are also used for 
recreation involving overnight stays. The 
average number of nature trips per year 
is 8, and the average total number of days 
spent on such trips is 25. Summer cottages 
and holiday homes are the most popular 
destinations. About one quarter of nature 
trips are made to areas of both agricultural 
and forest activities. Altogether, this means 
10 million days a year spent on nature trips 
in farming environments.

As the aim is to make rural tourism a 
significant source of livelihood in the coun-
tryside, it is important to consider how to 
develop farming environments into a real 
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attraction in rural tourism destinations. 
One way to promote landscape values 
and access to farming environments for 
outdoor recreation is through the agri-en-
vironment scheme. Studies have shown 
that the value of agricultural landscape is 
improved, in particular, by the presence of 
grazing animals in the landscape and the 
renovation of farm buildings located on 
open fields. Both of these landscape fea-
tures are becoming less and less frequent 
because of the aim for higher efficiency in 
agriculture and regional differentiation of 
production sectors.

5.2. Agri-environmental 
regulation

In the EU programming period 2014–
2020, the baseline for environmental 
protection in agriculture rests on the 
cross-compliance conditions, compris-
ing the requirements for good agricul-
tural and environmental standards and 
the statutory management requirements. 
From an environmental perspective, the 
most significant element in the agricul-
tural policy reforms has been the even 
stronger emphasis on, and recognition of, 
the link between agricultural support and 
the environment as an obligation, which 
is binding on all European farmers.

30% of direct payments by the EU are 
targeted at greening measures, includ-
ing conditions on ecological focus areas, 
crop diversification, and maintenance 
of permanent grasslands. As a concrete 
measure, farmers in Uusimaa and Varsi-
nais-Suomi and on the Åland Island must 
designate 5% of their agricultural area 
an ecological focus area. Arable farming 
must be diversified to include two to 
three crops, depending on farm size. In 
addition, permanent grasslands must be 
maintained. Organic production is con-
sidered to comply with the greening con-

ditions, which means that it is entitled to 
the greening payment without the meas-
ures listed above.

Agri-environment-climate scheme
The first environmental commitments in 
line with the programming period 2014–
2020 were made in spring 2015. In the 
scheme, the former model, comprising ba-
sic, additional and special measures, was 
replaced by a parcel-specific system. In the 
current scheme, the farmer implements 
follow-up of soil fertility as a farm-specific 
measure and commits to complying with 
plant and soil fertility class values set for 
nitrogen and phosphorus fertilisation.

Besides the above mentioned bal-
anced use of nutrients on the entire farm, 
there are parcel-specific agri-environment 
measures concerning plant cover on ara-
ble land in winter, enhancing biodiversity 
in agricultural environments, and the uti-
lisation of manure and recycled nutrients. 
The measures concerning plant cover on 
arable land in winter and buffer zones, 
as well as the measure concerning nature 
management fields, are targeted on the 
grounds of water protection, so that in the 
catchment areas of rivers discharging into 
the sea, the measures are more demand-
ing and the payment to farmers higher. 
Specific environmental contracts are con-
cluded on more detailed and site-specific 
environmental measures to reduce nutri-
ent leaching, increase biodiversity and re-
duce greenhouse gas emissions.

In 2016, 43,935 farms had made an 
agri-environmental commitment. An agri-en-
vironmental commitment is made by around 
86% of those active farmers who applied for 
the basic payment under direct payments. 
The commitment area was around 2.06 mil-
lion hectares, which is more than 90% of the 
agricultural land of the farmers who applied 
for the basic payment. No more new agri-en-
vironmental commitments can be made dur-
ing this programming period.
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The funding of the Rural Develop-
ment Programme for Mainland Finland 
2014–2020 totals €8.3 billion. The share 
of the agri-environment-climate meas-
ure is €1.6 billion. Around €225 million is 
planned to be used for the agri-environ-
ment-climate scheme every year, which is 
a little less than in 2007–2013. 42% of the 
scheme is funded by the EU.

Some of the parcel-specific measures 
in the agri-environment commitment 
considerably exceeded the target areas set 
for the 2014–2020 programming period al-
ready in the first year. For example, twice 
as many buffer zones were established 
compared to the requirements estimated 
in the water management plans.

In 2016, in order to secure adequate 
funding, restrictions were issued in a 
Government decree regarding certain 
parcel-specific measures eligible for 
agri-environmental payments and the 
right to switch measures. The restrictions 
are based on the second amendment of 
the Rural Development Programme for 
Mainland Finland 2014–2020 approved 
by the Commission.

As of 2016, the compensation for meas-
ures concerning slurry injection or the re-
cycling of nutrients and organic matter is 
paid for no more than 60% of the farm’s 
eligible arable land. For measures concern-
ing catch crops or renovation plants, the 
restriction is 25%. It used to be possible to 
receive support for all eligible arable land. 
As of 2016, farmers were also no longer 
able to register new buffer zones. After 
the end of the 2016 application period for 
support, new areas concerning perennial 
environment management grasslands and 
the management of runoff waters could no 
longer be registered.

Changes were also made to the cal-
culation of plant cover on arable land in 
winter. For example, calculations of the 
plant cover percentage will no longer 
include buffer zones, perennial environ-

mental management grasslands and na-
ture management field grasslands. At the 
same time, the new decree allows farmers 
to give up measures concerning plant cov-
er, if their farm already has the maximum 
plant cover area in winter, and to switch 
measures. The decree gives more specif-
ic instructions regarding the selection of 
parcel-specific measures if the farm’s spe-
cial measure contractt has expired.

According to an amendment ap-
proved in 2018, for measures concerning 
renovation plants, payments can be made 
to farms that engage in crop rotation of 
potatoes, sugar beets or outdoor horticul-
tural plants for agricultural parcel areas 
that the farmers have declared in their aid 
application for the cultivation of one of 
these plants in 2015, 2016 or 2017.

No applications can currently be made 
for non-productive investments to build 
a wetland or to initially clear or fence in 
traditional rural biotopes and natural pas-
tures, as the funds allocated for this are al-
ready tied up in ongoing projects. Instead, 
farmers and registered associations can ap-
ply to make agri-environmental contracts 
to manage wetlands, biodiversity and 
landscape starting on 1 May 2018. Wetland 
management contracts are also open to 
corporations under the water law. In ad-
dition to that, contracts are open to those 
engaged in the maintenance of landrace 
cultivars and old commercial varieties.

5.3. Guidelines for water 
protection

Nutrient loading from agriculture involves 
non-point source loading from over a mil-
lion agricultural parcels with highly varied 
characteristics. Besides the physical char-
acteristics, such as slope and soil type, wa-
ter loading from a specific parcel depends 
on the weather conditions, and cultivation 
and tillage practices.
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The use of nitrogenous fertilisers is 
regulated by the Nitrates Decree of 2014. 
The Decree implements the Nitrates Di-
rective and applies to all farmers through-
out Finland. The Decree aims to reduce 
the levels of nitrates from agriculture and 
horticulture leaching into waters, and 
ammonia emissions into the air.

In 2007–2017, fertiliser sales per hec-
tare of cultivated land remained the same 
for nitrogen (around 75 kg/ha), while the 
figure for phosphorus decreased from 9 
kg to 6 kg per hectare of cultivated land. 
During the same period, the nutrient 
balances that measure the risk of nutri-
ents leaching into waters have remained 
almost unchanged. The direction of the 
trend is right considering both the efforts 
to reduce nutrient loading and the profit-
ability of agriculture. We should bear in 
mind, however, that the average per hec-
tare is composed of highly varied fertil-
isation volumes, which may have much 
higher loading potential in areas suscep-
tible to erosion. Certain risk areas load 
the waters much more than average. The 
phosphorus load caused by particulate 
and dissolved phosphorus is discussed 
under a special topic.

In Finland, an estimated 90% of the 
loading occurs outside the growing sea-
son. In this respect, too, the trend is the 

right one, as the voluntary agri-environ-
ment scheme and changes to legislation 
have increased plant cover in winter, 
which reduces erosion, and less manure 
is spread on the lands in the autumn.

In order to enhance water protec-
tion and achieve a good status of wa-
ters, a number of national and regional 
programmes and strategies have been 
launched in Finland. The Government 
Resolution on Water Protection Policy 
Outlines to 2015 was passed in 2006. It 
determined the national objectives for 
water protection and the measures for 
achieving a good status of rivers, lakes, 
coastal waters and groundwater by 2015. 
Reducing the nutrient loading that caus-
es eutrophication was then set as the key 
objective. According to the resolution, nu-
trient loading from agriculture was to be 
reduced by at least a third from the aver-
age in 2001–2005 by the year 2015. The ob-
jective was to reduce phosphorus loading 
by circa 3,000 t/year and nitrogen loading 
by circa 30,000 t/year.

Finland is divided into eight water 
management areas, each with a specific 
water management plan designed in 2009 
for the area for 2010–2015. In 2015, the Gov-
ernment approved new water management 
plans for 2016–2021 for the seven water 
management areas in mainland Finland.
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Some of the water protection 
objectives still not met
The 2015 ecological assessment of surface 
waters accords a good or high status to 
85% of the surface area of Finnish lakes, 
and 65% of rivers. Meanwhile, only 25% 
of the coastal waters have achieved this.

The objectives set in the first water man-
agement plans for the reduction in loading 
were not met. In terms of agriculture, the 
positive news is that the nutrient balance 
of cropland has been almost halved since 
the surplus figures of the 1990s. Despite 
this, and particularly as regards phospho-
rus, the soil reacts very slowly to changes in 
fertilisation. Therefore, even significant re-
ductions in phosphorus fertilisation are not 
immediately reflected in the loading.

The concentration of livestock pro-
duction and growing unit size are also a 
problem as regards meeting the objectives. 
Transporting manure is costly. Three quar-
ters of manure is handled in liquid form. 
The method of fertiliser placement is used 
for more than 40% of liquid manure. Incor-
porating equipment, such as trailing hoses 
and devices that cut a furrow into the sur-
face of the field for applying the manure, 
account for around 30%. Broadcast fertilis-
ation only accounts for less than 30%. Ma-
nure is often spread based on the nitrogen 
requirement of the crop. This means that 
phosphorus levels become too high for the 
requirements of the plants and the loading 
potential increases. A new threat to water 
quality is climate change, which is expected 
to increase precipitation, especially outside 
the growing season.

5.4. Discussion topics  
and future perspectives
Developing organic production
Organic farming has already gained a 
strong foothold in Finland. In 2017, or-
ganic farming took place or was planned 

on around 259,450 hectares of fields. This 
is around 11% of the total cultivation area. 
However, the market share of organ-
ic products is only around 2.5%, which 
means that the production chain is not 
working as it should be.

In 2012, the Ministry of Agriculture 
and Forestry set its own target to increase 
the share of the organic area to 20% of the 
total cultivation area by 2020. Efficient or-
ganic production and nutrient economy 
would call for closer interaction between 
crop and livestock production and better 
organisation of nutrient cycling than we 
have at present.

In the Rural Development Pro-
gramme, a total of €326 million was allo-
cated for supporting organic production 
in 2014–2020. The support payments to 
organic farming were increased slightly 
from the previous programming period.

Greening
Greening measures that are included in 
the direct payments refer to measures 
that go beyond the cross-compliance 
conditions but are more limited than the 
agri-environment measures. 30% of direct 
payments are targeted at greening meas-
ures. Farms engaged in organic farming 
or primarily grassland cultivation are 
granted full or partial exemption from 
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greening measures. In order to avoid dou-
ble funding, the coordination of greening 
measures and the agri-environment cli-
mate scheme required clear distinctions 
in definitions.

In order to be eligible for support pay-
ments, farmers must comply with three 
greening measures:

1) Crop diversification: on farms com-
prising 10–30 hectares, farmers must culti-
vate at least two crops, and three crops on 
farms larger than 30 hectares. Farms north 
of the 62nd parallel and adjacent areas are 
an exception; they are required to produce 
only two crops on farms larger than 10 
hectares. The diversification requirement 
does not apply to farms that cultivate more 
than 75% grassland if their remaining cul-
tivation area is less than 30 ha.

2) The requirement to maintain per-
manent grassland: Maintenance of per-
manent grasslands is monitored at a 
Member State or regional level.

3) At least 5% of the arable area of the 
farm to be so-called ecological focus area: 
In Finland, fallow land, nitrogen-fixing 
plants, short rotation coppices, and so-
called landscape features in accordance 
with cross-compliance conditions are 
accepted as ecological focus areas. Ex-
ceptions with regard to ecological focus 
areas have been provided for areas and 
farms that comply with certain require-
ments (e.g. predominantly forested are-
as and grassland-focused farms). In Fin-
land, farms located in Southwest Finland 
and Uusimaa, or on Åland Island, are 
required to have ecological focus areas. 
Farms located outside these regions are 
exempt from the ecological focus area re-
quirement due to the area being predom-
inantly forested.

The severity of the consequences for 
failure to comply with the greening meas-
ures increases gradually: after a two-year 
transition period, in addition to losing the 
greening aid, farmers may also lose a part 

of their basic payment. Based on prelim-
inary experiences, the implementation of 
the greening measures is not considered 
to have been a successful policy.

Permanent grassland
Maintaining permanent grassland is an 
objective across the entire EU area. The 
requirement to maintain permanent 
grassland as of 2015 has applied to per-
manent grasslands according to the new 
definition. According to the Direct Pay-
ments Regulation (Regulation (EU) No 
1307/2013 of the European Parliament 
and of the Council), permanent grass-
lands are agricultural lands that are used 
for cultivating grasses and other herba-
ceous forage and have not been included 
in the crop rotation of the farm in at least 
five years. A land parcel is classified as 
permanent grassland if it has been grass-
land continuously for the previous five 
years and it is also reported as grassland 
in the sixth cultivation year.

The status of permanent grassland 
does not impose actual restrictions on 
use if grass cultivation does not decrease 
throughout Finland. The status of per-
manent grassland is year-specific and 
dependant on the plants cultivated in 
the land parcel each year. The status of 
permanent grassland does not mean that 
the land parcel in question must be used 
to cultivate grass in the future. If a land 
parcel with the status of permanent grass-
land is used to cultivate another plant, the 
status will be removed.

Parcel-specific grassland measures ac-
cording to the agri-environment scheme, 
such as buffer zones, grassland for green 
manure, nature management field grass-
land or perennial environment grasslands, 
will stop the accumulation of permanent 
grassland. The status of permanent grass-
lands is monitored on a national level. If 
the area of permanent grassland decreas-
es in the whole of Finland by 5% of the 
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reference proportion confirmed in 2015, 
farmers may be required to return grass-
land parcels used for a different purpose 
back to grass cultivation.

Utilising agricultural nutrients
Around 33,000 tonnes of phosphorus fer-
tilisers are used in Finland annually. A 
little over half of the phosphorus comes 
from manure and refinery sludge. Around 
230,000 tonnes of nitrogen fertilisers are 
used annually. Around a third comes 
from manure and refinery sludge. All in 
all, Finnish agriculture produces around 
18 million tonnes of manure annually. 
The problem is, however, that concentrat-
ed livestock production often takes place 
in different areas from the arable farm-
ing that utilises manure. In order for the 
transportation of manure to be profitable, 
it has to be processed somehow.

In September 2014, a project was 
launched to secure the efficient utilisation 
of agricultural nutrients. The project also 
launched the section of nutrient recycling 
included in the national bioeconomy 
strategy. The aim of the project is to en-
sure the efficient utilisation of manure and 
other organic matter containing nutrients 
produced in Finnish agriculture by 2020. 
Central measures of the project include 
agri-environmental payments, training, 
guidance, investments, and support for 
enterprises and projects. The project is be-
ing carried out in close cooperation with 
farmers’ organisations and other nation-
al, regional and local actors. €6.5 million 
of the Rural Development Programme 
funds are allocated for supporting enter-
prises and projects that further nutrient 
recycling, particularly in the Archipelago 
Sea river catchment area.

The nutrient recycling pilot pro-
gramme, part of the spearhead project 
launched in 2016 by Juha Sipilä’s govern-
ment, brought more than €12 million to 
the development and testing of innova-

tive technologies and logistics solutions. 
The pilot programme runs from 2016 to 
2018.

Bioeconomy
Bioeconomy does not have one specific 
definition, and different actors highlight 
different aspects. For some, bioeconomy 
is about biotechnology, while others em-
phasise biofuels. Many perceive bioecon-
omy as the utilisation and processing of 
biomass, in which case bioeconomy refers 
to all production that produces, processes, 
and markets renewable resources, as well 
to the consumption of products made 
from renewable resources. This includes 
the forest industry, the chemical indus-
try, the fishing industry, the agriculture 
industry, forestry, the food industry, and 
the pharmaceutical industry. In addition, 
nature tourism can be classified as part of 
bioeconomy.

Bioeconomy strives to reduce de-
pendence on fossil fuels and to maintain 
the diversity of ecosystems. Within the 
framework of green growth, it promotes 
economic growth and the creation of new 
jobs in accordance with the principles of 
sustainable development.

The Finnish Bioeconomy Strategy 
was completed in 2014. The objective 
of the strategy is to generate economic 
growth and new jobs through the grow-
ing bioeconomy business and products 
and services of high added value, while 
simultaneously maintaining the function-
ality of ecosystems in nature. In the initial 
stage in particular, bioeconomy requires 
significant investment from society in re-
search, education and infrastructure de-
velopment.

Glyphosate discussion
The permit to sell products containing 
glyphosate in the EU was in force until 
the end of 2017. Glyphosate has been the 
topic of several discussions recently due 
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to its alleged carcinogenic properties. Re-
search institutions studying the negative 
effects of glyphosate have recommended 
that the product be classified as a proba-
ble human carcinogen. Glyphosate is the 
most widely used pesticide in the world 
and banning it would lead to extensive 
changes in conventional agricultural pro-
duction. In Finland, the annual sales of 
glyphosate total around 800,000 kg.

However, the European Chemical 
Agency (ECHA) has not classified glypho-
sate as a carcinogen. The European Food 
Safety Authority (EFSA) has reached the 
same conclusion and found that glypho-
sate is not an endocrine-disrupting sub-
stance. The re-approval of glyphosate 
was processed in November 2017 in a 
Standing Committee meeting. In the 
meeting, the Commission’s proposal to 
approve glyphosate for five years was not 
adopted by a qualified majority, meaning 
that the matter was to be processed by the 
appeal committee. The appeal committee 
supported the Commission’s proposal 
and the use of glyphosate was approved 
for five years until 2022. The Commis-
sion’s proposal was based on the EFSA 
risk analysis of the active substance. The 
use of substances that enhance the effect 

of glyphosate (POE-tallowamine) in 
agriculture was previously banned.

Alien species
Alien species are organisms that have 
spread from their natural distribution 
range to a new area through human 
action, whether intentionally or un-
intentionally. Alien species that have 
serious negative consequences for in-
digenous species, ecosystems, crops, 
agriculture or other sectors are pre-
vented throughout the EU, and are 
called invasive alien species.

According to the EU Regulation 
on Invasive Alien Species, all Mem-
ber States must apply effective man-

agement measures in order to eradicate 
or contain invasive alien species. The Act 
and Decree on invasive alien species en-
tered into force at the beginning of 2016. 
Legislation stipulates the responsibilities 
of landowners and professional actors 
in preventing invasive alien species and 
alien species that may cause significant 
damage particularly in the Finnish con-
ditions. The EU has prepared a list of in-
vasive alien species considered to be of 
Union concern. Additional invasive al-
ien species of national concern that may 
cause damage particularly in the Finnish 
conditions are determined in the Govern-
ment Decree.

Finland’s management plan for pre-
venting invasive alien species of Union 
concern was passed in March 2018. The 
plan provides guidelines and methods for 
preventing 37 alien species, along with a 
list of bodies required to cooperate in the 
preventive work.
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Mitigating eutrophying phosphorus loading 
from agriculture
Antti Iho and Risto Uusitalo

Anthropogenic nutrient loading is concentrated in the food chain. At the end 
of the chain, point source polluters, such as food production facilities or municipal 
wastewater treatment plants, have been able to improve the efficiency of nutrient 
abatement. Crop and livestock production operate in open landscape under stochas-
tic weather conditions. There, the flow of water to and from the soil, the release of 
nutrients from fertilisers and the intake of nutrients by plants cannot be controlled 
absolutely. Some of the nutrients will inevitably be lost in receiving waters. 

For surface water eutrophication, the most problematic nutrient is phosphorus. 
Our inland waters have generally had limited exposure to phosphorus. Therefore, 
elevating phosphorus concentration increases algal growth. Phosphorus also contrib-
utes to eutrophication in coastal and open sea areas. Eutrophication has numerous 
symptoms: increased turbidity, changing species composition of fish, mass blooms of 
blue green algae and anoxic bottom sediments, so called dead zones. 

Most of the total phosphorus load from agricultural land is particulate phospho-
rus attached to eroded soil particles. There are other phosphorus fractions as well, 
most notable dissolved reactive and non-reactive phosphorus (in this context, “re-
active” refers to whether the phosphorus compound produces a colour reaction in a 
reduced molybdenum solution). The concentrations of these three phosphorus frac-
tions vary between catchment areas (Figure 1). Particulate phosphorus, however, is 
the most significant fraction in all predominantly agricultural catchments. This is 
why agricultural water protection measures have traditionally targeted particulate 
phosphorus load, i.e. erosion. 

Permanent vegetative cover is the most important erosion prevention method. 
In crop production, this is achieved by no-till. However, changes in the total phos-
phorus load do not provide a clear picture of its impact on eutrophication. In order 
to determine the eutrophying impact, we should look at the individual phosphorus 
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fractions. Recent research indicates that there are severe trade-offs in particulate and 
dissolved phosphorus abatement. 

Although erosion control measures do reduce the load of particulate phosphorus, 
this fraction is only partially available to algae. Even in the long run and under anoxic 
conditions, most of particulate phosphorus remains unavailable for algae. The prob-
lem is that the most commonly used erosion control measures (e.g. buffer strips or 
permanent vegetative cover) increase the leaching of dissolved reactive phosphorus 
(Dodd and Sharpley 2016). Dissolved phosphorus is completely algal-available. If, 
for example, 25 per cent of particulate phosphorus were converted into algal-avail-
able forms, a unit of dissolved phosphorus would be four times more powerful in 
accelerating eutrophication. Therefore, algal-availability of particulate phosphorus is 
of crucial importance in designing efficient water protection.

Managing dissolved phosphorus loading from agriculture is problematic. The 
potentially plant available phosphorus in soil (approximated by Soil Test Phospho-
rus; STP), is the key driver of dissolved phosphorus load. STP increases or decreases 
only gradually, driven by the differences between the amount of fertiliser phospho-
rus applied and the intake of phosphorus by plants. Soils with excessively high STP 
levels continue to enrich runoff for decades after the phosphorus fertilisation is bal-
anced with the phosphorus needs of the plants. 

Another factor impacting the leaching of dissolved phosphorus is vertical stratifi-
cation of STP. Under permanent vegetative cover, the STP of soil’s top layer gradually 
increases. This increases the leaching of dissolved phosphorus in surface runoff and 
drainage flow. The phenomenon is driven by plant nutrient uptake by their roots 
from deeper layers of soil while the plant residues accumulate and decay on the sur-
face. Luke’s field test in Kotkanoja, Jokioinen illustrate this phenomenon. Figure 2 de-
picts the STP levels for different vertical layers for ploughed and no-till parcels. The 
field test started in 2007 on a parcel of five-year-old unfertilised grassland which was 
ploughed in 2008. With the exception of cultivation method, the parcels were treated 
identically (including fertilisation) until the autumn of 2012.   

Phosphorus content in runoff from the different treatments started diverging in 
2008, as shown in Figure 3. Meltwater and runoff tend to balance with the soluble 
phosphorus content of the surface layer. As the phosphorus content of the surface 
layer increases, the dissolved phosphorus content increases as well. Figure 3 depicts 
the cumulative phosphorus content in drainage flow and surface runoff, with dis-

 
Figure 2. Phosphorus enrichment in the surface layer.
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solved phosphorus load on the left and particulate phosphorus load on the right. 
The trade-off is clear: particulate phosphorus abatement from no-till comes at the 

expense of elevated dissolved phosphorus loading. The key question for efficient wa-
ter protection becomes, then, how much of the particulate phosphorus is eventually 
transformed into algal-available form in receiving waters. If this were 25 per cent, the 
no-till parcels at Kotkanoja would contribute more to eutrophying phosphorus load-

ing than the ploughed parcels. Only if 45 per cent or more of the particulate phos-
phorus were converted into algal-available form would the eutrophying load from 
no-till be smaller than that of the ploughed parcels. Evaluation of the eutrophying 
potential of particulate phosphorus thus holds the key to efficient water protection 
in agriculture.

Another factor that impedes water protection is the long memory of receiving 
waters. The phosphorus content of the water column is typically much higher than 
the annual load. Furthermore, anoxic sediments can release dissolved phosphorus 
previously bound in iron minerals in sediments. Despite phosphorus release from 
bottom sediment may delay recovery of a water body from eutrophication, changes 
in the eutrophying load originating from surrounding catchment areas will deter-
mine the direction of possible changes in the trophic scale. To summarise: there are 
no quick and simple solutions in eutrophication abatement. Increased pressure to 
protect the environment must not be addressed with hasty and potentially harmful 
water protection policies.

  
Figure 3. Cumulative particulate and dissolved phosphorus loads at the Kotkanoja test fields.
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Number of farms receiving agricultural support according to production line in 2000-2008.
2000 2001 2002 2003 2004 2005 2006 2007 2008

Crop farms 38,113 40,578 40,891 41,136 41,263 40,736 41,688 41,488 41,496
Dairy husbandry 22,564 21,026 19,839 18,561 17,427 16,399 15,002 13,732 12,635
Pig husbandry 4,303 3,979 3,807 3,646 3,385 3,149 2,959 2,722 2,477
Beef production 5,206 5,137 4,955 4,818 4,640 4,425 4,244 4,122 4,035
Poultry production 1,220 1,135 1,077 908 1,015 972 928 879 817
Other 6,490 3,510 3,380 3,450 3,355 3,396 3,927 3,878 3,773
Number of farms 77,896 75,365 73,949 72,519 71,085 69,077 68,748 66,821 65,233
Source: Finnish Agency for Rural Affairs.

Number of farms receiving agricultural support according to production line in 2009-2017.
2009 2010 2011 2012 2013 2014 2015 2016 2017

Crop farms 41,195 41,114 40,730 39,609 39,717 38,693 36,607 35,987 35,544
Dairy husbandry 11,807 11,136 10,501 9,827 9,008 8,708 8,223 7,792 7,298
Pig husbandry 2,239 2,036 1,920 1,771 1,539 1,477 1,348 1,250 1,157
Beef production 3,932 3,789 3,745 3,633 3,490 3,469 3,403 3,385 3,355
Poultry production 769 724 696 589 568 563 551 546 531
Other 3,717 3,589 3,504 3,417 3,195 3,073 2,727 2,597 2,521
Number of farms 63,659 62,388 61,096 58,846 57,517 55,983 52,859 51,557 50,406
Source: Finnish Agency for Rural Affairs.

Number of farms receiving agricultural support according to production line in 2017
Southern Finland Eastern Finland Middle Finland Middle Finland

Number of farms % Number of farms % Number of farms % Number of farms %
Crop farms 17,854 78.9 5,223 58.6 8,975 68.8 3,492 59.7
Dairy husbandry 1,744 7.7 2,112 23.7 1,980 15.2 1,462 25.0
Pig husbandry 580 2.6 63 0.7 465 3.6 49 0.8
Beef production 998 4.4 918 10.3 945 7.2 494 8.5
Poultry production 342 1.5 26 0.3 155 1.2 8 0.1
Other 1,101 4.9 564 6.3 516 4.0 340 5.8
Main regions of uusimaa and Åland according to NUTS II have been included in Southern Finland.
Source: Finnish Agency for Rural Affairs.

Attachments
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Producer price index and index of purchase prices of means of agricultural production (2010=100).1

Producer price index 
of agriculture2

The index of purchase prices of means agricultural production3 

Total index Goods and services Investment Buildings
2017 129.8* 117.9 113.6 111.4 109.6
2016 113.6 116.2 111.4 110.4 109.3
2015 109.4 114.2 116.1 110.0 109.1
2014 113.6 116.1 119.0 109.1 109.0
2013 129.8 117.9 122.3 107.7 108.1
1 Indices are based on EU classifications.
2 Incl. Fur production.
* Preliminary information
3 The index of purchase proces - information on this index was decreased in 2015.
From 2015 on the information is only published quarterly. 
On the table the predicted index is presented.
Source: Statistics Finland.
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Structural change in agriculture
Number 1 Average 1 Number of Employed in agriculture2

of farms size of farms, milk suppliers 1,000 % of
1,000 hectares 1,000 persons employed

2017 49 47 7 68 2.7
2016 50 46 8 65 2.7
2015 51 45 8 70 2.9
2014 53 43 9 76 3.1
2013 54 42 9 76 3.1
2012 56 39 10 78 3.1
2011 62 37 10 80 3.2
2010 63 37 11 84 3.4
2009 64 36 11 88 3.6
2008 66 35 12 88 3.5
2007 67 34 13 87 3.5
2006 69 33 15 90 3.7
2005 70 33 16 91 3.8
2004 72 32 17 93 3.9
2003 74 31 18 99 4.2
2002 75 30 19 106 4.5
2001 77 29 21 112 4.7
2000 80 28 22 118 5.1
1999  .. .. 24 121 5.3
1998 88 25 26 120 5.4
1997 90 24 28 130 6
1996 94 23 30 133 6.3
1995 100 22 32 141 6.7
1 The compilation of farm statistics was renewed in 2010. According to the new Agricultural and Horticultural Enter-
prise register, the economic output treshold for a farm enterprise is € 2000. Approximately 4000 farms earlier includ-
ed in the register now remain below the treshold.
2 From 2005 based on new industrial classification TOL 2008.
Sources: Luke, Statistical services, Statistics Finland.
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Number of animals in May and the average yield per cow.
Dairy cows Yield per cow Pigs Hens
1,000 pcs litres 1,000 pcs 1,000 pcs

2017 275 8,534 1,129 3,650
2016 282 8,406 1,235 3,599
2015 285 8,323 1,243 3,595
2014 285 8,201 1,245 3,645
2013 283 7,977 1,300 3,432
2012 284 7,876 1,290 3,172
2011 286 7,859 1,335 3,304
2010 289 7,896 1,367 3,394
2009 290 7,850 1,381 2,926
2008 289 7,767 1,483 3,190
2007 296 7,796 1,448 3,134
2006 309 7,646 1,436 3,103
2005 319 7,505 1,401 3,128
2004 324 7,404 1,365 3,069
2003 334 7,251 1,375 3,016
2002 348 7,117 1,315 3,212
2001 355 6,932 1,261 3,202
2000 364 6,786 1,296 3,110
1999 372 6,443 1,351 3,361
1998 383 6,225 1,401 3,802
1997 391 6,183 1,467 4,152
1996 392 5,993 1,395 4,184
1995 399 5,982 1,400 4,179
Source: Luke.
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2013 2014 2015 2016 2017 2018
Unit €/unit €/unit €/unit €/unit €/unit €/unit

NATIONAL SUPPORT FOR AGRICULTURE AND HORTICULTURE
NATIONAL AID FOR SOUTHERN FINLAND, NORTHERN AID AND AID FOR CROP PRODUCTION
AID PER LIVESTOCK UNIT
Aid for animal husbandry, suckler cows
AB €/lu 93 93
C1 €/lu 300 300 300 300 315 315
C2 €/lu 300 300 300 300 315 315
C2north and archipelago €/lu 376 376 376 376 391 391
C3 €/lu 451 451 451 451 466 466
C4 €/lu 636 636 636 636 651 651
Aid for animal husbandry, male bovines >6 months
AB €/lu 187 187
C1 €/lu 422 422 422 520 560 560
C2 €/lu 430 430 430 520 560 560
C2north and archipelago €/lu 506 506 506 620 660 660
C3 €/lu 582 582 582 700 735 735
C4 €/lu 767 767 767 1050 1080 1080
Aid for animal husbandry, ewes and goats
AB €/lu 184 184
C1 €/lu 390 390 363 363 363 363
C2 €/lu 398 398 369 369 369 369
C2north and archipelago €/lu 474 474 426 426 426 426
C3P1–P2 €/lu 664 664 568 568 568 568
C3P3–P4 €/lu 745 745 629 629 629 629
C4P4 €/lu 956 956 787 787 787 787
C4P5 €/lu 956 956 787 787 787 787
Decoupled aid for pips and poultry
AB €/lu 74 76 78 75 68 62
Farms below the farm specific limit1

C1 €/lu 208 208 191 186 181 177
C2 €/lu 182 182 167 163 158 154
C2north and archipelago €/lu 242 242 223 215 211 208
C3 ja C4 €/lu 251 251 230 222 218 215
Farms over the farm specific limit1

C1 €/lu 105 108 111 107 97 88
C2 €/lu 91 93 96 92 83 76
C2north and archipelago €/lu 77 79 81 78 71 65
C3 ja C4 €/lu 77 79 81 78 71 65
1 The farm-specific differentiation of coupled support is applied in northern aid. The farm specific limit for small farms 
is 146 LU in area C1, 170 LU in area C2, 200 LU in area C2 north and in areas C3 and C4.
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2013 2014 2015 2016 2017 2018
Unit €/unit €/unit €/unit €/unit €/unit €/unit

Northern aid paid for slaughtered animals
Male bovines C3–C4
P1–P2 €/slaught. 

animal
131 131 131 131 131 131

P3–P4 €/slaught. 
animal

182 182 182 182 182 182

P5 €/slaught. 
animal

333 333 333 333 333 333

Heifers
AB €/lu 240 240
C1 €/lu 498 498 498 473 500 500
C2 €/lu 498 498 498 473 500 500
C2north and archipelago €/lu 580 580 580 555 580 605
C3 €/lu 650 650 650 625 650 675
C4 €/lu 793 793 793 768 800 800
Production aid for milk
AB cents/l 2.8 2.8
C1 cents/l 7.7 7.7 7.7 7.9 7.1-7.6 7.3
C2 cents/l 8.4 8.4 8.4 8.7 7.8-8.3 8.0
C2north cents/l 9.4 9.4 9.4 9.8 8.8-9.3 9.0
C3P1 cents/l 12.4 12.4 12.4 13.1 11.8-12.3 12.0
C3P2 cents/l 14.1 14.1 14.1 15.0 13.5-14.0 13.7
C3P3-P4 cents/l 16.7 16.7 16.7 17.9 16.1-16.6 16.3
C4P4 cents/l 21.4 21.4 21.4 23.1 20.8-21.3 21.0
C4P5 cents/l 30.6 30.6 30.6 33.4 30.0-30.5 30.2
AID FOR CROP PRODUCTION
Aid per hectare in northern Finland
C1-area
     Wheat €/ha 58 58 31
     Rye €/ha 230 230 154 65 75 75
     Starch potatoes €/ha 204 204 154 100 100 100
     Vegetables grown in the open €/ha 535 535 535 325 350 350
     Arable crops, excl. cereals €/ha 184 184 123 65 75 75
     Protein crops €/ha 69 39 45 45
     Sugar beet €/ha 154 154 154 100 100 100
C2- and C2P-areas, archipelago
     Wheat €/ha 58 58 31
     Rye €/ha 230 230 154 65 75 75
     Starch potatoes €/ha 204 204 154 100 100 100
     Vegetables grown in the open €/ha 535 535 535 325 350 350
     Arable crops excl. cereals (excl. C2P) €/ha 73 73 69 65 75 75
     Protein crops (excl. C2P) €/ha 69 39 45 45
     Sugar beet €/ha 154 154 154 100 100 100
C3- and C4-areas
     Vegetables grown in the open €/ha 535 535 535 325 350 350
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2013 2014 2015 2016 2017 2018
Unit €/unit €/unit €/unit €/unit €/unit €/unit

Aid for special crops in southern Finland
AB -area
     Starch potatoes €/ha 100 100
     Vegetables grown in the open €/ha 100 100
     Aid per hectare of livestock farms
     AB-areas €/ha 39 41
General area payment C2–C4
Cereals and other arable crops
C2 €/ha 33 28 14 10 10
C2north and archipelago €/ha 33 28 14 10 20 20
C3 €/ha 49 44 30 20 30 30
C4 €/ha 100 95 70 50 55 55
General area payment for young farmers C1–C4 €/ha 36 36 36 36 40 40
National aid for sugar beet €/ha 350 350 350 350 350 350
Aid for greenhouse products AB 
     over 7 months €/m2 10.3 10.5 9.7 9.6 9.4 8.9
     2–7 months €/m2 3.8 4 3.7 3.6 3.4 3.0
Aid for greenhouse products C1 –C4 
     over 7 month €/m2 10.6 10.6 10.0 9.7 9.5 9.1
     2–7 months €/m2 4.1 4.1 4.0 3.7 3.5 3.1
Storage aid for horticulture products
AB-area
     Storages with thermo-control system €/m3 14.2 14.2 14.2 14.2 10.0 10.0
     Other storages €/m3 8.8 8.8 8.8 8.8 6.2 6.2
C-areas
     Storages with thermo-control system €/m3 14.2 14.2 14.2 14.2 14.2 14.2
     Other storages €/m3 8.8 8.8 8.8 8.8 8.8 8.8
Conversion coefficient of livestock units in national aids
Livestock unit  
     Suckler cows 1
     Suckler cow heifers. over 2 years 1
     Suckler cow heifers. 8 months–2 years 0.6
     Bulls and steers. over 2 years  1
     Bulls and steers. 6 months–2 years 0.6
     Ewes 0.15
     She-goats 0.48
     Horses
     - breeding mares (horses and ponies) 1
     - Finnhorses. at least 1 year a 0.85
     - other horses 1–3 years 0.6
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