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FACTORS OF SUSTAINABLE LAND USE 

Tejoyuwono Notohadiprawiro 

 

Issues in Sustainability 

The concept of sustainable development may be elaborated as a pattern of economic 

growth that meets the present material needs without imposing negative impacts on the 

existing, often limited physical resources, so that the future capacity and potential for 

development to satisfy the material and environmental aspirations of future generations will 

not be jeopardized (Shindo, 1990). 

The pressure on land for food and fibre production as a consequence of escalated 

population growth and rising economic expectations has placed enormous burden on pristine 

environments. The twin concerns of economic growth and environmental protection seem 

incompatible and unresolvable. The problem, however, may be resolvable if a unified 

approach to the management of a region is followed through cooperative planning by 

agronomy, forestry and industry, based on the principles of agroecosystems. Regional stresses 

in fast developing regions may be reduced by a regional approach to management and 

regional policies for land use (Anon., 1990b). 

The unified approach to regional management and cooperative planning by 

agroecosystems need to be made operational in terms of the criteria by which technical, sociàl, 

economic and political interventions can be designed for sustainability. To achieve sustainable 

development, society must formulate policies and interventions which satisfy four basic 

criteria: economically efficient, equitable, environmentally sound, and endogenous and self-

reliant (Anon., 1990a). 

According to Dover & Talbot, sustainability in the context of agricultural 

development includes (1) the need to minimize dependence on nonrenewable energy, mineral 

and chemical resources, (2) to reduce off-farm contamination of air, water and land, (3) must 

maintain adequate habitats for wildlife, and (4) conserve genetic resources in plant and animal 

species needed for agriculture be sustainable, agricultural systems must be capable of 

maintaining production over time in the face of ecological, social end economic pressures, and 

that renewable resources must not be depleted by that production (Sinclair, 1987). 
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Conservation is an essential factor of sustainability. In the case of renewable 

resources, conservation secures the continuous functioning of those resources. It may be 

achieved through enhancement of all naturally cyclic processes and devising techniques of 

recycling production wastes and residues. In the case of nonrenewable resources, conservation 

prolongs their useful life by economizing and diversifying their use. 

 

Land Use 

Land may be used for five fundamental orientations of service: (1) extractive purposes 

(mining, quarrying), (2) source of inputs to biological production processes (agriculture, 

forestry, etc.), (3) provision of space (housing, industrial complexes, roads, etc.), (4) gene 

resource and monument of natural heritage, and (5) environmental sanitation and health (waste 

disposal, parks, etc.). The different service orientations are in terms of area occupation 

mutually exclusive. This area incompatibility among service orientations is the root of many 

times heavy conflicts in land use, which lead to unsustainable regional development. 

Competition also occurs within the same service orientation in acquiring space of land, like for 

food crop against forest, for housing against industrial estate, etc. The consequences, however, 

are less critical than conflicts between different service orientations. 

Land use may be perceived as a spatial or a temporal arrangement of land occupation. 

Alley cropping, water reservoir to supply irrigation water to its commanded area, and 

greeneries within a residential area are examples of a spatial arrangement of land use. 

Temporal arrangements of land use are for example shifting cultivation, sequential cropping, 

and the reclamation of dumping grounds of mine tailings for crop land. Shifting cultivation 

and sequential cropping are examples of recurring use of land, while the reclamation of mine 

tailings is en irreversible sequence of use. 

The need, for services to be performed by the land may differ from place to place. The 

difference is determined in part by the look on land and. in another part by what is called the 

locus of opportunities, i.e. the choices available given a certain income (Alonso). Land 

suitability is a strong factor of locus of opportunities. The need for services of land may also 

change with time as economic targets, social desires and political aspirations are time 

dependent. Thus land, use is a dynamic concept of land occupation for a specified purpose, the 

specification of it has the dimension of space and time. 
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Conservation 

Conservation of land, whether land is understood as a system of resources or as en 

operational concept of the biophysical environment, is a planned and coordinated action. As 

lend use is a dynamic concept with space and. time dimensions, so is land conservation. 

Therefore, planning and coordination are most essential for success of land conservation. Only 

with thorough planning and strong coordination that conservation can cope with the dynamic 

of land use end its spatial and temporal trends. planning is essential). where there are a number 

of alternative solutions to a single problem, the proposed action has to be taken with the 

involvement of various interactive forces or factors, end/or the solution can be effective only if 

based on the entire time—continuum of past. —present — future. The development of the 

theory of relativity has led. to the disappearance of a clear—cut distinction between the 

three—dimensional space and the independent time. Space is then considered part of the 

boundless four—dimensional continuum, where it is envisaged welded together with time. 

Therefore, like time, space cannot be created nor destroyed. Space can only change in form. 

Some air—apace is lost by high— rise buildings but an equivalent volume of room—space is 

gained. Some sea—space is lost by reclamation works but an equivalent area of land— space 

is gained. By changing its form, the value of space maybe changed. 

Time also is fixed. What people can accomplish is to do or to produce more in the 

same span of time. By planting high yielding, shorter maturing plants, production can be 

increased using less time. This lower demand for time relates to a lower demand for apace. To 

obtain the same level of production, less space is needed by planting high yielding varieties. In 

this case, and in many other cases as well, efficient use of time induces the efficient use of 

space. 

In a study on farming systems in Indonesia, Perdata et al. (1989) came to the 

conclusion that conservation of lend and its sustainable use require (1) increase in income of 

farmers and ready cash flow, (2) production zoning, and. (3) farms as units of technology 

application. Their first point suggests more marketable crops per year, meaning more efficient 

use of time. Their second point .infers better use efficiency of space, and their third point 

implies that conservation and sustainable use of land can be achieved better by area oriented 

technology. The advantage of area oriented technology over "pointwise" application of tech-

nology was clearly expressed by Sukmana & Abdurachman (1989). Based, on their farming 
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system research conducted in the Jratunseluna and Brantas watersheds on the Island of Java 

they concluded that soil conservation is more likely successful if it is managed by farmer 

groups instead of applied by individual farmers. 

The concepts of conservation  and sustainability contain that the management of space 

and time is at the bottom of all intentions or activities. The difference in result obtained by 

applying different systems or techniques of conservation can be described as the difference in 

adeptness of the systems or techniques to manage space and time properly. It has been 

postulated by Budjang et al. (1990) based on their ethnological observations in Jambi 

(Indonesia) that conservation and sustainable development are determined on the one hand, by 

traditional technology still used and. on the other hand by the trend of change of traditional 

technology into modern technology. In the context of space and time management, the 

connotations “traditional” and “modern” should be compared by the manner of reckoning 

space and time. 

Carlstein (1982) views land as a terrestrial space-time. The term space-time denotes 

space and time as a locational-existential matrix. AU objects and events are located relatively 

to one another in space—time. From this point of view the carrying capacity of land can thus 

be defined as the limited ability of a given areas to accommodate space-demanding people, 

organisms, artifacts, materials and the activities associated with them. Since space can be more 

or lees continuously occupied over time, the carrying capacity of space—time or land is thus a 

function of the spatial area and the observation period. This can be quantified in terms of 

square—meter—day for a building or hectare—years for a farm. 

For any space—time region, there are limits to the pecking of entities demanding 

space—time. Using Carlstein’s ideas, conservation and sustainable development are matters of 

managing a given regional space—time budget. It is aimed at preventing the locational—

existential matrix from degradation, and wherever possible improving it. 

 

Institutional Necessity 

Planning and coordination are institutional matters, especially when they’ are 

concerned with space—time demanding entities. The value of space— time regions’ cannot be 

judged solely on their biophysical characteristics. It is greatly. influenced by social 

requirements, economic perspectives and political considerations. Therefore, conservation and 
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sustainable development can only be achieved by well institutionalized actions. 

What and. how to conserve depend on the function the land, is sup— posed to 

perform. Land for agriculture needs different conservation measures than for instance land for 

housing. Differences in need. may result in-incompatible plans or even in contradictory 

implementations. To avoid possible conflictions and. to ensure effective safeguarding of 

resources against depletion and deterioration, conservation must be part of a sensible approach 

to land use (Hudson & Notohadiprawiro, 1983). It has been envisaged by Sopher & Baird 

(1978) ‘that land conservation is a combination of all management and land use methods. 

Taylor.(1980) describes institutions as consisting of the following elements: (1) 

collective action in restraint, liberation and expansion of individual action (definition of 

Commons), (2) the set of behavioural rules that govern a particular pattern of action and 

relationships’ (definition of Hutton), and (3) involve the values, beliefs and the social— 

psychological—political perspective that influence the behaviour of people (definition of 

Wengert). 

Institutional arrangements within the framework of sustainable development are to 

fulfill the following functions: 

1. To accomplish some order in the working agenda.  

2. To establish delivery systems: (a) channelling innovative information's to the population, 

(b) opening communication towards the generation of a self-motivated participation of 

the population, and. (c) bringing in technical assistance and financial support to rural 

areas. 

3. To promote efforts to mitigate bypassed conditions of rural areas. 

4.  To promote patronage to rural matters in order to elevate their political image. 

 

These exercises are intended to balance economic growth and social equity, and to 

complement top-down decisions with bottom-up desires. Sustainable development is one in 

which the proper distribution of opportunities among the population is one of its major 

accomplishments. Only by providing people the chance to actualize themselves can the Lull 

and continuous participation of the community be assured. The full involvement of the 

community is fundamental to the sustainability of development. 

Institutional arrangements are central to the success of development as they provide 

Repro: Ilmu Tanah Universitas Gadjah Mada (2006)



 6

the infrastructure upon which the consecutive steps of planning and execution are taken. 

Technical solutions is only part of solving the problem of land degradation. Experience proves 

that legislation alone cannot provide the solution. It is morally wrong to force on the populace 

theories and practices unless their validity has been establish beyond question (Hudson & 

Notohodiprawiro, 1983). 

Land conservation is a long-term investment in land development, the time-scale of it 

is longer than that of the email farmer. In this connection the question of who should pay for it 

is difficult. One argument is for the State to pay the cost as it is in the interest of the whole 

Nation to conserve the land resource. Besides, the man with a hungry family has no time to 

worry about how much soil will be left in one five yearly planning time. Also it is 

unreasonable to expect the small farmer to pay now for preserving the land. for posterity. It is 

a luxury he cannot afford. The counter argument is that it is unjust to make the city dweller or 

industrialist pay for improving the lot of the farmer. A compromise between these extremes is 

required, which is again an institutional matter (Hudson & Notohadiprawiro, 1983). 

 

Concluding Remarks 

Conservation and. sustainable development are orientations of the mind. This means 

that on the part of the Government they have to be deployed into a consistent political will to 

create a socio-economic condition which conduces a self-reliant outlook for the future of all 

people. The rationale has to be sought in the compatibility of thought among different interest 

groups. 

In many cases, in particular in the developing countries, putting conservation on the 

ground and attaining sustainable development necessitate institutional reform. It may involve 

the rethinking of social values and way of life. 
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