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Why should you read this building block?
Human use and alteration of land has profound effects on the environment, both locally where it 
takes place, and at the planetary scale via climate change and other mechanisms. 

This building block explains what is meant by land use and land use change, both direct and indirect.

Definitions
Land use (direct). The purpose for which an area of land is used by humans: e.g. cropland, urban 
settlements, forests. Wild or natural land, by contrast, is that not used by humans.

Land use (indirect). Land that is indirectly used via the consumption of goods which require an area 
of land in order to make them. For example, pork production uses land indirectly via the consumption 
of animal feed in the process.  

Land use change (direct). The process, whereby a specific area of land is converted from one use to 
another – including from ‘wild’ to human centric uses. This describes the immediate, local, cause of 
the change (e.g. cropland replacing grassland).

Land use change (indirect). The process whereby a change in the availability of land in one location, 
causes the conversion of land from on use to another in another location, in order to meet demand – 
mediated by local or international markets for agricultural goods.

1. Introduction
Over the last three centuries, human uses have come to dominate the earth’s land surface, 
progressively eroding the area that can be said to be in a ‘natural’ or ‘semi-natural’ state. Of these 
uses, agricultural production is by far the most extensive user of land globally (Figure 1).1

What land is used for and how this changes over time is a fundamental driver of changes in local 
and global climate, ecosystems, watercourses, infectious diseases, and more. Understanding and 
managing these interactions, is a central challenge for food systems sustainability.

2. What is meant by land use?
The word ‘use’ in the term ‘land use’ refers specifically the purposes for which land is occupied or 
managed for human ends. How land use is categorised varies according what it is being categorised 
for, but common examples include type of cropland, pasture, and settlements.

Under this typology, land that is not being used by humans for any purpose is often designated as 
being ‘wild’ or ‘natural’ land. Land that is only lightly used by humans, with little disturbance of the 
natural processes that take place on it is often designated as ‘semi-natural’.
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Figure 1: Anthropogenic transformation of the Biomes: 1700 to 2000. Over this period, areas of wild and semi-natural land have 
increasingly become managed for human uses.  Reproduced from Ellis et al., 2010.1

3. What is direct / indirect land use?
The causes of land use within food systems can be looked at from multiple perspectives.

The direct cause of land use refers to a specific piece of land and how it is being used at a specific 
moment in time. 

Indirect land use differs from direct land use, in that the point at which the 'use' happens takes place 
later in the value chain, when a product that has required the use of land in order to produce it, is 
consumed or used by some other process.

The example of cows being fed on both pasture and animal feed to produce milk, provides an 
illustration of the difference. In this case, cows directly use the pasture land in order to obtain 
sustenance and to produce milk. At the same time, cows indirectly use cropland to produce milk, via 
the supplemental feed that they consume.
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4. What is land use change?
Land use change simply refers to the conversion of a piece of land's use by humans, from one 
purpose to another. For example, land may be converted from cropland to grassland, or from wild 
land (e.g. tropical forests) to human-specific land uses (e.g. palm oil plantations). Certain types of 
land use change have well known words associated with them, such as deforestation. afforestation, or 
rewilding. 

5. What is direct / indirect land use change?
5.1 Direct land use change
As with direct land use, direct land use change refers to a specific piece of land, whose use has been 
converted by humans from one purpose to another. For example, a piece of land used for forestry 
might be deforested and then replaced by new cropland.

Figure 2 below illustrates the concepts of both direct and indirect land use change. Direct land use 
change is shown in the middle column, which shows new cropland for bioenergy replacing forest and 
rangeland in Region 1.

Note that in this scenario, because the cropland used to grow biofuels is entirely new cropland, if 
doesn’t conflict with land used for food production in Region 1, and so there is no connected change 
in cropland area in Region 2.

Figure 2: Direct verses indirect land use change from biofuel production. Reproduced from Taylor, 2013.2
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5.2 Indirect land use change
Indirect land use change takes place when a direct change in land use in one location, is causally 
connected to a corresponding change in land use in another location. The causal mechanism behind 
this shift in land use from one location to another is the influence of agricultural markets on regional 
or global land use.

The case of indirect land use change as a result of biofuel production is illustrated in the rightmost 
column of Figure 2.

In this scenario, cropland in Region 1 is converted from food production to biofuel production, leaving 
forest and rangeland areas intact. In a real world situation, this may reflect strong governance in 
the region preventing the conversion of forests or rangelands, or simply a lack of land suitable for 
conversion into new cropland.

If the reduced area of cropland lowers the total amount of food crop production in Region 1, yet total 
demand for that food crop remains the same, the theory behind indirect land use change predicts 
that market prices will incentivise an increase in food production somewhere else in order to fill the 
gap between demand and supply. This can happen through: 

1. Intensification of food production on existing farmland, thereby increasing total output; or

2. The creation of new agricultural land area on which to grow additional food. 

Often this can lead to production shifting from one region to another (i.e. to Region 2 in the 
rightmost column of Figure 2). In practice, this means that land use change is exported to locations 
where there is land with the potential to be converted into new agricultural land, and where the 
conversion of land is incentivised by weak laws and law enforcement; taxes and subsidies promoting 
land conversion; and many other factors.3

As a result, a change in land use in one location (e.g. Europe) can potentially lead (indirectly) to 
changes in land use on the other side of the world, often in lower income countries where the 
ecological cost of land conversion is often high, because of the richness and unique character of 
biodiversity on the land being converted.4

5.2.1 Limitations of the indirect land use change concept

Indirect land use change is an important and useful concept for understanding the drivers of 
phenomena such as habitat destruction and associated greenhouse gas emissions5, but has 
important limitations.

Attributing land use change (e.g. deforestation) in any one location to a specific change in land use 
elsewhere is often extremely difficult, due to the need to analyse and track how markets respond to 
direct land use change in one location, and in turn, the need to explain how the decisions and actions 
of local people in relation to the management of land in other world regions, will respond to the 
market change.

The indirect land use change concept is therefore not of much use in explaining specific cases of 
land use change in specific locations. Rather, it represents one of the many general driving forces 
incentivising land use change in a specific place and at a specific time.

Where the concept is better put to use is in understanding unintended impacts of land use policies. 
Here, modelling can combine the effects of land use dynamics and agricultural markets to estimate 
the amount of land that will been displace from one region to others, as a result of a proposed or 
actual land use change in a specific location.

However, due to the many variables involved and large degrees of uncertainty, estimates of indirect 
land use change are also highly uncertain.6 Estimates should, therefore, be treated as a useful but
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imprecise heuristic for estimating the total environmental impact of land use change.

Recommended resources
To learn more about this topic we recommend:

· Review article (paywall): Global consequences of land use

· Review article (paywall): The causes of land-use and land-cover change: moving beyond the 
myths

· Book chapter (paywall): Systemic feedbacks in global land use

· Video lecture (open access): Land-use change through time

· Research article (paywall): Anthropogenic transformation of the biomes, 1700 to 2000

· Review article (paywall): Trade-offs between environment and livelihoods: Bridging the global 
land use and food security discussions

Note: many paywall articles linked to below can also be found online as PDFs.

http://science.sciencemag.org/content/309/5734/570
http://www.sciencedirect.com/science/article/pii/S0959378001000073
http://www.sciencedirect.com/science/article/pii/S0959378001000073
https://link.springer.com/chapter/10.1007/978-3-319-33326-7_14
https://www.youtube.com/watch?v=BMJlf9o1GeQ
http://onlinelibrary.wiley.com/doi/10.1111/j.1466-8238.2010.00540.x/abstract
http://www.sciencedirect.com/science/article/pii/S2211912416301067
http://www.sciencedirect.com/science/article/pii/S2211912416301067
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Glossary
Agricultural production
Agricultural production is the range of practices and approaches that are employed to transform 
agricultural inputs (e.g. labour, knowledge, land, water, seeds, fertilisers, pesticides) into agricultural 
outputs (e.g. yields and environmental impacts). Different types of agricultural production include 
precision farming, agroecology, organic farming, and intensive livestock farming.

Biodiversity
Biodiversity refers in the broadest sense to the variety and variability of living organisms in a 
particular area, or on earth in general. More specifically, the concept is used to denote different 
aspects of the variety and variability of life, e.g. the number of species in an area (species richness) or 
the size of species’ populations (species abundance). Biodiversity is measured in different ways and 
at various scales from the genetic through to the landscape level.
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