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How to increase food security in North Korea?
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Summary findings, conclusions, recommendations

In North Korea, in conformity with the still prevailing Juche ideology, food self-

reliance seems to be the main objective in order to increase food security. The only 

option for boosting domestic food supply is to intensify agricultural and food produc-

tion, as the possibilities for an extensive production increase are rather limited, due 

to natural, climatic and ecological conditions. The article analyses those less energy-

intensive, less costly, but more cost efficient and environmentally friendly farming 

methods and practices, which might lead to sustainable self-sufficiency via sustai-

nable productivity. Though technical developments have a vital role in increasing la-

bour productivity and yields, a conducive economic environment is also essential for 

increasing domestic food supply.

Food security

Food security is a top priority for each 
country all over the world. It means:

a) availability of (staple) food in suffi-
cient quantity1, quality2 and at reasonab-
le price,

b) accessibility to food by the entire po-
pulation, as food is one of the main basic 
needs, and

c) limited dependence on outside sour-
ces of supply. 

Though food always used to be a strate-
gic item (like crude oil), its significance is 
gaining momentum as a consequence of 
forecasted food price increases and gro-
wing competition for land and water.

In order to reach objective a), namely 
food availability, a country has the follo-
wing options:

• to increase its domestic food produc-
tion in order to achieve (partial) food 
self-sufficiency,

• if food self-sufficiency is only partial, 
there is need for food import,

• if none of the above is fully feasible, 
there is a need for food aid.

In order to achieve objective b), namely 
accessibility to food by the entire popula-
tion, the following conditions should be 
taken into account:

• the purchasing power (the income) of 
the population,

• the distribution of the available in-
come, and

• different domestic food aid and social 
programmes.

How to achieve food self-
sufficiency?

In the case of North Korea, in conformi-
ty with the juche ideology, (partial) food 
self-reliance still seems to be the main ob-
jective in increasing food availability. All 
the more, as food aid is very unpredictab-

1According to FAO’s 2004 estimates (FAO, 2004, Special Report …) the minimum consumption requirement of the 23.7 million 
North Korean population is 5.1 million tons of grain equivalent, while the actual production was 4.3 million tons in 2004. 
2In 2004 only 55% of the protein need could be met.
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le, unreliable and politically driven. Hu-
manitarian aid can provide but a tempora-
ry solution to food shortage and famine. 
Instead of food aid, development aid di-
rected to agriculture or donations of ferti-
lisers are more meaningful and cost-effec-
tive for increasing food availability. As far 
as food import is concerned, it is possible, 
but less and less feasible under the conditi-
ons of decreasing export revenues and in-
creasing world market prices, let alone the 
dependence on food shipments.   

Consequently, the main possibility for 
increasing (partial) food self-sufficiency is 
to increase domestic food supply. In the-
ory there are two options for increasing 
domestic food production: the extensive 
and the intensive way. 

In North Korea the possibilities for an 
extensive production increase are rat-
her limited due to natural, climatic and 
ecological conditions: only 14-16% of the 
country’s territory can be cultivated and 
the land under cultivation cannot be inc-
reased significantly as the entire peninsu-
la is mountainous; the arable land is about 
2 million hectares, of which 1.4 million 
hectares are suited for cereal producti-
on, the per capita arable land is only about 
0.06 hectares; the average frost-free peri-
od is short. In addition, the number of ag-
ricultural employees cannot be increa-
sed significantly either. There has been a 
massive outflow from rural areas to urban 
ones as agricultural activity is not a lucra-
tive one in spite of increasing procurement 
prices. In addition, as agricultural produc-
tion has been industrialised, less and less 
labour force was needed. 

The other possibility is to intensify ag-
ricultural and food production via increa-
sing labour productivity and yields, espe-

cially in the case of the main crops (rice, 
corn, barley, soybean etc.).

How to increase (grain) yields?

“Modern” technical means  

for increasing yields

During the 1950s and 60s North Kore-
an agriculture managed to increase grain 
yields and production significantly, and by 
the 80s the country had already produced 
enough food to feed its population thanks 
to the following technical developments:

• mechanisation (use of tractors, harves-
ters and other machinery),

• chemicalisation (use of fertilisers, pes-
ticides, herbicides, fungicides),

• electrification,
• improved seeds, and 
• irrigation.  
The application of the above inputs was 

very successful from the point of view of 
reaching (partial) self-sufficiency through 
increasing grain yields: the annual grain 
production in the DPRK rose to over 8 mil-
lion tons by 1989. However, the highly in-
dustrialised agrarian model based on the 
above “pillars” turned out to be unsustai-
nable after a while as a consequence of in-
creasing energy, fertiliser and other input 
prices, not to speak of the economic and 
environmental consequences (high costs3, 
low cost efficiency, diminishing returns, 
soil erosion, decreasing soil fertility, exha-
ustion of the soil, salination of the land, de-
forestation etc.) 

“New” solutions for increasing 

grain yields

The main aim is to apply less energy-in-
tensive and less costly, but more cost effici-

3To increase rice yields from 7 to 9 tons/hectare was more expensive due to intensive fertilisation than buying the same two tons 
of rice on the world market (Ireson, 2006, p. 6).
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ent and environmentally friendly farming 
methods and practices, that is, to reach 
sustainable self-sufficiency via sustainab-
le productivity. If North Korea insists on 
increasing its self-sufficiency through in-
tensifying and revitalising its agricultural 
production, the following opportunities 
are available among others. Some of them 
are totally new technical, agronomic, bi-
ological and engineering developments, 
while others are well-known though (som-
etimes) neglected traditional forms of inc-
reasing yields. 

• Fertilisation: in order to regain and in-
crease soil fertility, fertilisation must be 
continued, however, chemical fertilisers 
should be supplemented by or substituted 
for organic manure (via encouraging ani-
mal keeping, like goat), green manure (by 
planting winter green manure crops, like 
hairy vetch4), and through crop residue 
management, which means the returning 
of crop residue (rice straw and corn stalks) 
into the soil; local production of green ma-
nure seeds should also be promoted. 

• Mechanisation, mechanical innova-
tions: modernising machinery (tractors, 
rice transplanting machines, threshing 
machines, trucks), applying less energy-
intensive and more energy-efficient equip-
ment (like tractor-driven rotary disk 
ploughs, seed drills for wheat5, corn and 
soybean), plus to pay special attention to 
maintenance, repair, spare part availabili-
ty and training.

• Irrigation is of vital importance, as the 
normal yearly rainfall is not optimal for 
crop performance and is unevenly distri-
buted since spring is often dry, while 60% 
of the rainfall comes between mid-June 
and mid-September; consequently, supp-
lemental irrigation during the early gro-
wing season can significantly improve yi-
elds; the presently used old and energy-

intensive irrigation system of pumps and 
reservoirs should be changed or repaired, 
however, shortages of electric power and 
diesel oil will remain bottlenecks. 

• Rain-fed field cultivation (for corn, 
wheat, potato and vegetables): though 
these fields are not irrigated, yields could 
be increased by supplemental irrigation (by 
simple moveable sprinkler systems, small 
portable diesel pumps, sprinkler lines, 
making use of groundwater sources).

• Dry-land farming development: the 
main objectives are to enhance the mois-
ture retention capacity of the soil, to re-
tain rain, to improve soil fertility, to turn  
soil-, water- and fertiliser-losing land 
into soil- water- and fertiliser-conser-
ving land, to make full use of resources in 
order to increase yields; major measures 
include: terracing, reforestation, furrow 
drilling, water cisterns, mulching, coa-
ting, deep tillage, use of drought-enduring 
and drought-resistant seeds etc. (Zhu Yu, 
2007).

• Improved seeds/varieties, GMOs: to 
apply long-maturity varieties in the case 
of corn and rice with due regard to the 
short frost-free period; to breed new rice 
and corn varieties that make more effici-
ent use of soil nutrients, that use less che-
micals, are more resistant to pests and di-
seases (Ireson, 2006); to use hybrid corn 
seeds on a regular basis; to use other crop 
varieties, including GMOs with the ability 
to resist drought, floods, diseases, pests.  

• Development of extension services in 
order to transfer research findings and ag-
ronomic advice to farmers.  

• Crop rotation: to rotate grain (corn or 
wheat) with non-cereal crops (legumes, 
soybeans) in order to prevent the draina-
ge of soil nutrients, soil structure degra-
dation, deterioration of soil productivi-
ty and to interrupt disease and pest cycles 

4This type of fertilisation typically increases rice yields by about 1 tons/hectare in the first year. 
5Wheat yields are increased by about 0.5 tons/hectare due to better plant vigour (Ireson, 2006).
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etc.; a 10% increase in the yield of corn can 
be expected as a result of improving soil 
fertility.

• Double or multiple cropping: grain-
on-grain (winter wheat – spring barley) 
production is an option, though farming 
needs a significant fertiliser input.

• Crop diversification: to counterbalan-
ce the over-emphasis on grain production 
and to move towards cropping of legumes 
(soybean, lentils, bean, dry peas) in order 
to add protein to the diet, and also contri-
bute nitrogen to the fields.

• Sloping lands should be planted with 
permanent crops, including fodder: it 
stops erosion and makes feed available for 
livestock.

• Traditional knowledge of adaptive far-
ming methods (like green manure) should 
not be ignored.

• Organic farming – green farming 
(yugi nongpop) means mainly less chemi-
cal (fertiliser, pesticide etc.) use, which is 
recommendable not only because of the in-
creasing costs of the inputs concerned, but 
also of the less harmful effects on the envi-
ronment; though higher productivity is 
not guaranteed, better and healthier  pro-
duce might be a compensation.

• Reducing post-harvest losses: accor-
ding to FAO estimates (FAO, 2004) post 
harvest losses equal 15% of grain producti-
on; the main causes are delayed transport 
and poor storage, which could be over-
come by developing rural infrastructure 
(transport, processing, storage, distribu-
tion); it is easier to curb losses than to inc-
rease production; one of the possibilities is 
the application of simple mobile (portab-
le) threshing machines in the case of rice, 
which can speed up processing and save 5-
10% of crop production.

It is an important question how the 
above-suggested changes could be rea-
lised primarily from a financial point of 
view. It is beyond the scope of this article 
to answer this question. 

Economic environment

Though technical developments have a 
vital role in increasing grain yields, con-
ducive economic environment is also es-
sential in the agrarian sector as well as in 
the whole economy to increase domestic 
food supply. The example of the transition 
economies of Central and Eastern Europe 
shows that transformation (changing ow-
nership, land use system and organisatio-
nal structure), marketisation (deregula-
tion, the increasing role of market, com-
petition, prices, incentives, abolishing 
compulsory deliveries) and liberalisation 
(the opening up of the economies, price li-
beralisation) might have a significant im-
pact on increasing agricultural producti-
vity. These changes contribute to creating 
economies of scale, increasing cost effici-
ency and profitability, providing economic 
(price) incentives, generating income and 
accumulation and decentralising mana-
gement.6 However, the changes should be 
gradual in order to avoid undesirable soci-
al consequences. 

Though all the decisions at the macro-
level (like central planning or economic re-
forms) are very essential, none of them can 
be accomplished without the active par-
ticipation of the people concerned. In the 
case of agriculture, people’s adaptive be-
haviour, their traditional knowledge and 
initiatives cannot be dispensed with. 

Accessibility to food

To increase domestic food production 
through increasing yields is not a purpose 
in itself. The final objective is to meet the 

6From this point of view, the North Korean economic reforms in the field of agriculture are noteworthy (Kim Young-yoon – Choi 
Soo-young, 2005).  
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(increasing) food demand of the popu-
lation.  In order to achieve this goal, 
the purchasing power of the peop-

le should be strengthened via increa-
sing incomes in accordance with their 
performance. 


