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Farmland in Urban Areas 

Hironori Yogi 

Reconstructing the Theory of Farmland Preservation 
Variety of Farmland Preservation Techniques 
Many studies have been done recently on the significance of urban agriculture. Nelson 
(1992) refers to three main reasons for preserving urban agriculture. First, farmland near 
cities is needed for the production of fresh vegetables and specialty crops. Second, they 
provide certain public goods such as flood absorption, air cleaning, and water filtration. The 
third purpose is open space protection. 

To meet the above purposes, a number of farmland preservation techniques have been 
developed. Beesley ( 1999) indicates that only exclusive and mandatory preservation 
techniques can be effective. However, in the case of countries that allow relatively strong 
private property rights such as Japan and the United States, exclusive land use control without 
any incentive programmes cannot be acceptable. Table 43.1 shows a variety of preservation 
techniques (Nelson, 1990; NALS, 1981 ). In the countries mentioned above, only politically 
acceptable techniques tend to be adopted. However, those are also inclusive or costly 
techniques. Therefore, continuous studies showing proof of possible effects of preservation 
are needed to achieve political approbation to fiscal input or land use regulation. 

Table 43.1: Farmland Preservation Techniques 1 

Tax Incentives and Disincentives 
1. Property tax programs 
2. Capital gains incentives 

Right-to-farm Law 
Acquisition of Development rights 

1. Transfer of development rights 
2. Purchase of development rights 

Agricultural Zoning 
1. Nonexclusive zoning 
2. Voluntary agricultural districts 
3. Exclusive zoning 

Exclusive 
land use 

+ 
+ 

+ 

Politically 
acceptable 

+2 

+2 

+ 

+ 
+ 

1 A '+' shows exclusive, politically acceptable or fiscally low impact preservation methods. 

Low fiscal 
impact 

+ 
+ 
+ 

+ 

+ 
+ 
+ 

2 Tax incentives are popular preservation techniques, but their political acceptability depends on the taxation rate. 
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Farmland Preservation in Urban Areas: The Cose of Japan 
In Japan, urban fringe areas experienced unprecedented urbanisation during the last century. 
This paper specifically addresses farmland preservation problems there. 

In order to protect urban area farmland, the Production Green-land Law was enacted in 
1974, although it had not been widely applied before 1992. Figure 43.1 shows the process 
of the Production Green-land Law. This policy is a combination of voluntary agricultural 
districts, tax incentive programmes, and direct purchasing in which property rights themselves 
are purchased instead of development rights. Local government can authorise a 'Green
land' when the farm owner wants his farmland to be protected. While there is at least one 
farm worker in a household, a 'Green-land' is restricted for use only as agricultural land. 
The Green-land landowner can enjoy preferential assessment of real estate taxes and 
inheritance tax relief to the extent he or his family cultivates the land. If he lends his land, 
preferential tax treatment is forfeited. Also, if no farm worker resides in the family, or they 
can not maintain their farmland anymore, local government can purchase the Green-land. 
Table 43.2 shows the practical performance of the purchase. Only a slight proportion of 
applied Green-land has been purchased; otherwise, the farmland is relieved ofits restriction 
an~ most probably converted to urban land use. 

Farmer with farmJand 
in an urban area 

Removing restriction 
Convert t.o urban land use 

'\4--------···········•·. 

Prefurential.Aasessment 
Inheritance Tax Relief 

Restriction on Conversion 

Use as Open space 
or Public mcilities 

Figure 43.1: Production Green-land Law 

Accordingly, for either budget reinforcement for purchasing Green-lands or to revise land 
use control, it is necessary to acquire empirical evidence showing how much and which 
lands should be protected along with effective methods for protecting farmland. 
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Table 43.2: Practical Performance of Purchasing Green-lands 

Japan 1992-1993 
(Hocchi 1995) 

Number of Applications to 419 
Local Government 

Number of Purchased 30 
Green- lands (7%) 

Reason for Not Purchasing - Fiscally can't afford to purchase. 
- Fiscally can't prepare because of 

unpredictable applications. 
- Lack of propriety as land for 

public facilities. 

*Yokohama is a city in the Tokyo metropolitan area. 

Yokohama City* 
1995-1999 

(Yokohama City 2000) 

65 
IOha 
7 
(10%) 
0.9ha 

- Because of fiscal 
conditions and location 
of land, it is difficult 
to accept all 
applications. 

Empirical Approach to Farmland Preservation: From the Perspective of Form Operation 
Although a number of studies have been made on the Production Green-land Law, they 
mainly concern historical or political contradictions. Little is known about the degree to 
which preservation affects urban agriculture. 

Therefore, this study explores how much benefit farm activity can get from preserving 
large farmland parcels. Recently, new types ofurban agriculture have spread; for example, 
farmers selling vegetables directly to residents started a few decades ago in Tokyo. This 
paper considers such activities. 

Accordingly, the following working hypothesis is set. "Preventing scattered development 
and preserving large farmland plots will benefit farmers in urban areas. Also, the effect of 
preservation varies by type of agriculture in the area". 

Method 
To meet the purpose, this paper clarifies costs to the farm caused by scattered development. 
Conceptually, this cost includes two parts. The first is transportation cost from one field to 
another. This cost can be reduced by protecting large farmland plots and promoting tenant 
farmers who cultivate contiguous fields. 

The second is external cost from urban land use. Nelson (1992) pointed out 'spill over 
effects' imposed by urban development near farmland. For example, farming activities are 
deemed to be a nuisance by non-farm residents; these spill over effects cause restriction~ on 
fertilisers, farm noises, dust, and so on. Destruction or theft of crops and equipment are also 
serious problems near cities. 
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In practice, transportation and external costs cannot be clearly divided. For example, 
transportation costs may include wasted time owing to traffic interruption or avoiding 
residents during driving in the urban sprawl area, so driving time cannot be explained only 
by distance to the field. Thus, the cost is divided as follows. The upper three list items are 
conceptually transportation costs; the two below are external costs. 

Driving time and cost 
2 Idle time related to transportation such as time for getting on the track 
3 Transportation costs caused by relationships with neighbours 
4 External costs unrelated to moving 

This paper examines professional farmers in urban areas where agricultural land use and 
urban land use are mingled. First, a list of external costs can be made. Second, costs incurred 
by scattered development are estimated. Finally, we simulate possible effects of farmland 
preservation. 

Analysis 
Overview of the Study Area 
We selected two cities from the Tokyo metropolitan area. Figure 43.2 shows the study area 
location. The Tokyo capital region had experienced rapid population growth in the last century. 
Population had increased more than three-fold during the last fifty years (Figure 43.3). Both 
city A and city B are located about 20km from the centre ofTokyo. Population density that 
was, then, about 2,000 people/km2 has increased to about 8,000 to 9,000 people/km2 (Figure 
43.4). It is easy to infer that a great deal of farmland has been rapidly converted to other 
uses over the same period. 

Figure 43.2: Location of Studied Area 
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In city A, normal truck-farming is performed. Products such as long green onions, Japanese 
radishes, and so on are shipped to Tokyo wholesale markets or other local wholesale markets. 
In city B, some farmers sell their products directly to residents. Each farmer has his own 
stand and grows more than 30 kinds of vegetables in one year. 

(Millions) 
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C: 
0 20,0 -~ 

"5 
P. 
0 

tl. 

10,0 

0,0 
1930 1940 1950 1960 1970 1980 1990 2000 

year 
Figure 43.3: Population Growth of the Tokyo Metropolitan Area* 

*Total population of Metropolitan Tokyo and three neighbouring prefectures (Kanagawa, Saitama, Chiba). 
National Census 
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Figure 43.4: Population Density of Studied Area 



608 Hironori Yogi 

Clarifying External Casts to the Farm 
First, external cost to the farm should be brought out. By referring to previous works, a 
possible list of external costs is established. Questionnaires were then administered to some 
professional farmers. 

Table 43.3 shows the results. As "transportation costs due to scattered development", the 
following were identified: I) time for opening the entrance of protective net; and 2) time for 
cleaning up the muddy road along the field after using the tractor. 

Also, "external costs unrelated to moving" are: l) reduced yield owing to solar problems; 2) 
time for picking up litter; 3) time and cost for setting a protective net around the field; and 
4) decreased operating efficiency of machines near residences. 

From these results, the relationship between theft and scattered development was not apparent. 
Restricted use of agricultural chemicals could not be associated with extra labour input or 
expense. 

Table 43.3: Clarifying External Cost* 

Effect by scattered development is clear 
Solar problems Field shaded on the south side by housing produces less yield (around 

60% reduction). Field shaded on the east or west side produces a 
little better yield (around 15% reduction). 
In the case of multiple cropping farmers, some can plant less profitable 
vegetables or delay harvesting. 

Throwing litter or cans Every farmer inputs his labor to pick up litter from fields adjoining 
roads. One farmer indicates that 'litter might call another litter'. Most 
farmers pick up some litter every time they go to their field. Cleaning 
activities by the community may help farmers. 
Since multiple-cropping use tractors more often, they have to clean 
up litter carefully and farmers often in order to clear obstacles to 
tractor operation. 

Cleaning up mud Most farmers brush their tractors and sweep the road in case they 
leave mud after using tractors (5min)AD Especially after rain, it takes 
longer (30min). Heavy rain causes a need for dredging of ditches 

Protective fence, net, or hedge 

Decreased operating 
efficiency of machines 

(2h). 
City A: Most farmers set a protective net around the field to maintain 
a work environment and protect plants from trampling (670 yen/I Om/ 
year; setting them takes 30min). To enter the field, they must make 
an entrance for a vehicle. 
City B: Some farmers plant a hedge, such as azalea or camellia 
sasanqua (Requires trimming 2 times/year). Others adopt fences 
subsidized by the prefecture (Costs 500,000 yen to the farm). 
Most farmers refrain from operating machinery early in the morning, 
though it doesn't cause extra labor input. 
In close vicinity of residences, operating speed is decreased. Traffic 
interruption while passing through the road also wastes time. 
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Table 43.3: Cont'd 

Effect by scattered development doesn't exist or isn't clear 
Trampling plants Some farmers indicate trampling of plants by children. 
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Theft Occurs on the whole area. Multiple-cropping farmers suffer more 
seriously (City A:1,000-5,000yen/year, City B:10,000-15,000yen/ 
year). One farmer patrols in the evening. 

Restriction on use of chemicals Every farmer cares about neighbours while spraying chemicals 
especially within about 10 m from residences or roads. They refrain 
from spraying during school commuting times or when wash is hung 
out. It doesn't cause serious labour increase. 

Restriction on use of compost 

Preventing own farm from 
blowing dust 

Plant waste management 

Some farmers avoid neighbours when spraying chemicals. 
All farmers apply compost and till the field in the same day of 
spreading. It doesn't take longer than a single day. 
City A: Some farmers plant coverage crops or green manure crops to 
avoid dust blowing. 
City B: In cases of multiple cropping, the field becomes vacant less 
often even in winter. 

Some farmers dig a hole by power shovel to bury plant waste. 

*Interview samples: City A CS farmers, City B 5 farmers. (Oct. 200 I) 

Exchange rate: I US$ is 130 Yen. 

Estimation of Cost to the Farm Caused by Scattered Development 
Here, we chose one typical professional farmer from each city to estimate cost to farm 
operation caused by scattered development. Their brief characteristics are shown first. 

Farm a in City A: Farm a in City A is a vegetable farmer cultivating four upland-field plots. 
Field acreage is 1 Aha, mainly planted with long onions and Japanese radishes. Yearly farm 
sales are 11 million yen; in addition, the farm earns real estate revenue of 4 million yen. The 
farm owner (42 years old), his wife (40), his father (74), and his mother (72) engage in farm 
activity. Their total annual labour input is 6,200hrs/year. 

Farm bin City B: Farm bin City B cultivates four upland-field plots. Field acreage is l .2ha 
planted yearly with 30 to 40 kinds of vegetables such as tomatoes, eggplants, cucumbers, 
spinach, and sweet potatoes. They operate a farm gate sale just next to the field selling 
various kinds of vegetables with sales of 7.5 million yen. It opens every day during the 
daytime except on heavily rainy days. In addition, they sell some vegetables to the wholesale 
market and a direct-sale store managed by a local organisation. In all, their sales are 11 
million yen aside from non-agricultural income. Farm owner (30 years old), his wife (31 ), 
his father (56), and his mother (53) engage in farm activity. Their total annual labour input 
is 12,500 hrs/year. 



Table 43.4: Transportation Costs Caused by Scattered Development (City A Farm a) 

Field Distance Plants Frequency Usual transportation (hour) 
from of usual Drivmg Gettmg Openmg Total 

farmer's trans- 30km/h on and the 
house portation off2min entrance 

2min 

No. I !Om Long onion 50a 353 0 11.8 0 11.8 
la Japanese radish20a 47 0 1.6 0 1.6 

Radish l0a 54 0 1.8 0 1.8 
Oat !0a l 0 0.0 0 0.0 

No. 2 1500m Long onion 20a 147 14.7 4.9 4.9 24.5 
20a 
No. 3 500m Green soybean 8a 58 1.9 1.9 1.9 5.7 
8a Oat 8a I 0.0 0.0 0.0 0.1 
No. 4 l000m Japanese radish 26 1.7 0.9 0.9 3.5 
12a !Oa 

Total 687 18.4 22.9 7.7 49.0 

Frequency 
of usual 
trans-

portation 

3 
3 
2 
2 
3 

2 
2 
3 

20 

Tractor transportation (hour) 
Driving Getting Opening Cleaning Total 
I 0km/h on and the up the 

off 2min entrance road 
2min 5min 

0 0.1 0 0 0.1 
0 0.l 0 0 0.1 
0 0.1 0 0 0.1 
0 0.1 0 0 0.1 

0.9 0.1 0.1 0.3 1.4 

0.2 0.1 0.1 0.2 0.5 
0.2 0.1 0.1 0.2 0.5 
0.6 0.1 0.1 0.3 I.I 

1.9 0.7 0.3 0.8 3.7 

0-

0 

:::,:: ... 
;, 
~ 
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Table 43.5: Transportation Cost Caused by Scattered Development (City B Farm b) 1 
~ .. 

Field Distance Plants Frequency Usual transportation (hour) Frequency Tractor trans2ortation {hour} ~ 
=· 

from of usual Driving Getting Total of usual Driving Getting Cleaning Total i 
§_ 

farmer's trans- 30km/h on and trans- !Okm/h on and up the I house portation off2min portation off2min road 
5min sf 

l 
No. 1 10m Tomato I.Sa, Aroid 465 0 15.5 15.5 53 0 1.8 0 1.8 j-
60a 1 0a, Sweet potato Sa, a' 

3 
Sweet com 20a, [ 
Potato I Sa, Green s· 

= 
soybean 2a, Broccoli I 
15a, Spinach 2a [ 

No.2 250m Cabbage Sa, Broccoli 259 4.3 8.6 13.0 18 0.9 0.6 1.5 3.0 
15a Sa, Spinach 2a 

No.3 500m Tomato Sa, Eggplant Sa, 405 13.5 13.5 27.0 27 2.7 0.9 2.3 5.8 
30a Cucumber Sa, Long 

onion Sa, Broccoli 10a, 
Lettuce 2a Green 
soybean 2a, Onion 

No.4 600m Carrot 8a, 285 11.4 9.5 20.9 25 3.0 0.8 2.1 5.9 
15a Japanese radish 1 0a, 

Green soybean 2a 
Total 1414 29.2 47.1 76.4 123 6.6 4.1 5.8 16.5 

~ 
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Estimation of Transportation Cost Caused by Scaffered Development 
From the information on annual field layout, we can estimate how many times per year the 
farmer has to go to each field for seeding, bedding out, harvesting, and other growing 
management tasks (yield and labour productivity data are based on data from the Kanagawa 
Prefecture Agricultural Research Institute (l 995)). 

Table 43.4 shows the result of estimation for farmer and Table 43.5 shows those for farmer 
b. A multiple-cropping farmer, farmer b puts much labour for transportation because he 
must harvest almost daily throughout the year. Also, time for driving on the tractor and 
cleaning up the road is longer than that of farmer a, because farmer b has to till the field 
before and after growing each crop. 

Estimation of External Costs Unrelated to Transportation 
External costs unrelated to transportation can be estimated by observing the surroundings 
of the field. Table 43.6 shows results of the estimation. Particularly, costs caused by solar 
problems are serious when the southern side of the field is developed. Labour input, including 
maintenance of hedges or nets, and picking up litter, requires more than 20 hours of each 
farmer. 

Simulation Approach to Transportation Cost 
Figures 43.5 and 43.6 show results ofa simulation approach in which we compared labour 
input in actual cases with the ideal cases. We calculated ideal cases as those in which the 
farmer cultivates all fields next to his house. The difference represents the greatest possible 
effect of farm preservation to the farmer. For multiple cropping farmers especially, farm 
preservation would bring significant cost improvement. 

Tractor driving 

Gelling on and off the tractor 

Opening entrance for the tractor 

Cleaning up the road 

0 
hour/year 

10 20 30 40 50 

□ Unimprovable by the farmland preservation 

Ell Improvable by the farmland preservation 

Figure 43.5: Simulation Approach (City A Farm a) 



Table 43.6: Surroundings of Field and External Costs Unrelated to Transportation 
l> 
V'> 

Surroundings of field (m) Expense Labor input Total per j. 
g_ 

F: farmland, H: housing (yen') (hour) Farm $ 

R: road ~-
<1> 

Field North East South West Solar Protective Hedge4 Decreased Picking Maintenance Expense I 
side side side side problem2 fence or net3 machine up litter'i of net or & e.. 

operating hedge 7 Labour i 
efficiency5 input 

<5 
sr 

Farm a l No. l F F,H F H,R 87,000 0 l.2 0.1 0 j· 
ha 100 50,50 100 95,5 128,000 .., 

No.2 F F R R 0 6,000 0.5 l.3 6.0 yen 3 

20a F 45 45 45 45 + [ 
24,000 5,000 

s· 
No. 3 R H R R - l.l l.0 5.0 23.6 f 8a 20 40 20 40 hour 
No.4 F F R R 0 6,000 - 0.3 l.2 6.0 i 

12a 20 60 20 60 

Farmb 
No. l R F R R 0 0 15,400 0 3.5 6.8 

60a 35 170 35 170 0 0 293,000 
No.2 R R H R 48,000 33,000 5,300 0.5 2.5 2.3 yen 

15a 20 75 20 75 fence + 
No.3 R R H R 120,000 12,000 0 0.7 2.5 0 22.3 

30a 50 60 50 60 wood fence hour 
No.4 R R H R 48,000 10,000 1,500 0.5 2.5 0.7 

15a 20 75 20 75 wood fence 

I Exchange rate: I US$ is I 30 yen . 
2 South side 24,000yen/l Om, East or West side 6,000yen/1 Om. 
3 670yen/10m. 
4 75yenlmAEyear. 
5 For a discussion of machine operating efficiency, see Endo ( 1968). 

0-6 I time/week, 60m/min. w 
7 Net: 40min/10m, Hedge: 20min/10m. 
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Usual driving 

Getting on and off (usual) 

Opening entrance (usual) 

Tractor driving 

Getting on and off the tractor 

Opening entrance for the tractor 

Cleaning up the road 

hour/year 
0 10 20 30 

I 
I 

I 
=:J 
D 

D 
D Unimprovable by the farmland preservation 
D Improvabale by the farmland preservation 

40 

Figure 43.6: Simulation Approach (City B Fann b) 

Discussion 

Hironori Yogi 

50 

We found that scattered development imposes certain transportation and external costs on 
farmers. In the case of direct marketing, farmer b (City B), the effect is more serious. We, 
therefore, infer that the working hypothesis is largely verified. 

This paper shows the estimation results and simulation for only two farmer cases; 
generalisation of these case studies shall be done continuously. Though we cannot give a 
sufficiently general answer in this paper, we may show a possible result. For upland farmers 
in Japan, each farm needs at least l.5ha of farmland to gain enough income from farm 
activity. Thus, if a plot is smaller than l .5ha, a farmer who cultivates it, or one who will in 
the future, would need another plot apart from his largest farmland plot. This causes 
transportation costs in addition to external costs brought from adjacent development. 
Therefore, it is useful to consider the potential effect of development through the criterion 
of acreage providing enough income to the farm. If a plot is larger than the criterion, we will 
consider it an external cost. If smaller, we should consider both external and transportation 
costs. This gradual approach will aid generalisation. 
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