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Agriculture is not just the world’s largest employer and 
largest industry, it is a way of life for an overwhelmin-
gly large number of people around the world. All major 
countries of the world depend on agriculture in one way 
or another. The fact that agriculture employs more than 
one billion people globally and generates over USD 1.3 
trillion dollars worth of food annually. Pasture and crop-
land occupy around 50% of habitable land and provide 
habitat and food for a multitude of species. Agriculture 
contributed a mere 6% percent to global GDP in 2013. 
The contribution, however, diff ers from region to region 
and continent to continent. In the developing econo-
mies, agriculture constitutes a high proportion of GDP 
and even higher percentage of workforce. Seen from the 
context of climate change, agriculture can be an impor-
tant source for reducing carbon emissions and helping 
vulnerable people adapt to climate change.

The focus of the report is analysis on four regions: Asia-
Pacifi c, Europe, South Asia and North America. Within 
those regions a number of countries are selected. The 
section on Europe deals withGermany, Switzerland, the 
Netherlands, Spain, Denmark and Belgium. The section 
on Asia-Pacifi c is concerned with Indonesia, Malaysia, 
Philippines, Japan and Australia. In South Asia one coun-
try is covered: India and in North America two: Mexico 
and the United States. The analysis is the combined 
result of responses to questionnaires, interviews and 
general intelligence gathering. It is important to distin-
guish between the agri-food sector and the ‘primary’ 
sector of agriculture. The latter has a much lower contri-
bution to GDP and is the focus of this analysis, although 
parts of the more general agri-food sector will be taken 
into account when they are relevant for geospatial tech-
nology.

General trends
The improved use of ICT in agriculture plays an impor-
tant role in raising the agricultural production and pro-
ductivity up to the desired level: an increase of 50% of 
agricultural production is required by 2050. This has 
to be achieved in a sustainable way, while taking into 
account adaptation to and mitigation of the possible 
consequences of climate change.

Several trends can be identified.
• Increased use of automated machinery. This 

machinery will be lighter than the traditional 
equipment, resulting in energy savings.

• Application of sensing with a focus on plant spe-
cifi c information (down to 2 centimetre accu-
racy). Sensing will provide information on crop 
development (or the status of forage for live-
stock), fertilizer requirement, water use, pesti-
cide application (based on early detection of 
pests and diseases), weed control, soil moisture, 
soil structure and nutrient management. Most 
likely a combination of satellite information and 
of data obtained from UAVs will be used.

• More effi  cient and eff ective management of 
assets and operations and avoidance of mistakes 
and redundancy in operations

• Integrated supply chain management and geo-
tracking and tracing are other future trends, 
including reduction of post-harvest loss.

• Increasedsophistication of agricultural infor-
mation systems that benefi t both farmers and 
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government by providing evaluation of land sui-
tability, a basis for taxation, insurance and com-
pliance with regulations, monitoring of yields 
and support to agricultural extension. 

- Use of improved and refi ned market information 
for both farmers and traders.  Through either 
e-commerce or m-commerce the farmer will be 
informed about prices and markets.

Open data, access to data and capability of handling of 
big data will be very important. Closely associated with 
this is the compatibility of systems. Too often farmers 
still have to improvise to make devices work the way 
they want to and to use them in a connected way for 
general farm management. Companies that are able to 
provide integrated and workable solutions will have a 
defi nite advantage.

Europe
The Common Agriculture Policyof the European Union 
determines for a large part the agricultural agenda. It 
aims at modernization of the sector, increase of produc-
tion (intensifi cation) and an increasedattention for the 
environment (achieving the green economy). Farmers 
represent less than 5% of the European Union‘s (EU‘s) 
working population, yet manage nearly half of the EU‘s 
land area.\

Precision Farming has moved from good science to good 
practice. The use of the highly mechanized instruments, 
farming practices, fertilizers, pesticides and high yiel-
ding seed has greatly assisted the food production. The 
combination of GPS and GIS systems in automated farm 
machinery enables a clear map display, route planning, 
navigation control, data communication, sensor system 
analysis and precision positioning.

GNSS is the most widely used technology (with a con-
tribution of EGNOS and Galileo). UAV’s are experien-
cing a growing market. There is considerable attention 

for open data initiatives (FOODIE, GODAN). The analytic 
capability of GIS software helps achieve better analysis 
with more accurate results. Web-based technologies like 
cloud computing and storage facilitate seamless data 
dissemination and reduce costs.

Nearly half the respondents feel that analysis of satellite 
imagery with clouds and less bits and bytes is a major 
limitation for the region. About a third of the respon-
dents consider the high cost of the technology and the 
services as major concerns for the region. To a lesser 
extent the lack of recent satellite images and topogra-
phic data are seen as limitations.

Asia-Pacific
Agribusiness is an attractive, steadily growing ($46 bil-
lion) industry that is well placed to benefi t from the chan-
ging diets in Asia and growing demand for food, fi bre 
and bio fuel.The increasing use of new tools and techno-
logies has resulted in an increased production. From the 
countries analysed, Japan is most ahead in making use 
of the technology and is early adoption of new tools and 
technologies.Asian agriculture is becoming increasingly 
commercialized and diversifi ed in contrast to the former 
pre-occupation with cereal crop production, especially 
rice.

The application of new and contemporary information, 
geospatial and communication technologies (ICTs) for 
rural and agricultural development in the Asia-Pacifi c 
region has been advancing quite rapidly over the last 
decade.Geospatial technology is used mostly for survey-
ing and mapping of plantation crops. Mapping of rice 
is the major activity in countries like Malaysia and Indo-
nesia. Australia is among the major users of geospatial 
technologies, whereas technologies like remote sensing 
and GIS are most widely used for mapping of crops like 
sugarcane and oil palms. At the micro level implemen-
tation of geospatial tools is mainly used for mapping of 
ground water resources, drainage patterns, variable rate 
application and management of fertilizers, pesticides 
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and insecticides. Geospatial technologies play an infl u-
ential role in the agriculture sector by increasing yields, 
managing of resources, prediction of outcomes and 
improving farm practices.

The demand for geospatial technology and related pro-
ducts and services is increasing in the Asian region and is 
expected to represent over half the world‘s market share 
by 2015. Currently, countries like Australia and Japan 
are widely practicing precision farming techniques. But 
for Malaysia and Indonesia it is at the implementation 
level. The projected geospatial market in the Asia-Pacifi c 
region is focusses on increased use of UAV’S, LIDAR and 
hyperspectral data. 

At the level of data and information, availability of recent 
and accurate spatial data is a concern to the Asia-Pacifi c 
region.  Communication gaps, lack of skilled manpower 
and lack of clear geospatial policies are the main chal-
lenges at the institutional level, while the high cost of 
hardware and/or software is the biggest challenge at the 
technological level. Obviously, farm size is a constraint 
for small farms that want to apply geospatial technology.

South Asia
Agriculture plays a pivotal role in the Indian economy 
in ensuring food security for the nation. The majority of 
India’s poor (some 770 million people or about 70 per-
cent) are found in rural areas. Nearly three-quarters of 
India’s families depend on rural incomes. India is now 
a net exporter of food. Accelerating the growth of agri-
culture production is therefore necessary, not only to 
achieve an overall GDP target of 8 per cent during the 
12th Plan and to meet the rising demand for food, but 
also to increase incomes of those dependent on agricul-
ture and to ensure inclusiveness.

Since most landholdings in India are small, the majority 
of farmers is practicing subsistence farming, where cul-
tivation techniques are simple and primitive.There is an 

increased use of mechanized farm equipment like trac-
tors, harvesters and tillers which improves farm produc-
tivity.India is one of the largest manufacturers of various 
types of farm equipment.

As farm ownership and size is a highly infl uential fac-
tor for the Indian agriculture sector, there is a need for 
new technological innovations, which should guarantee 
to sustainable approach without a reduction in yields. 
Steady investments in technology development, irri-
gation infrastructure, emphasis on modern agricultural 
practices and provision of agricultural credit and sub-
sidies are the major factors contributing to agricultural 
growth.

Currently the potential of GIS has has not been utilized 
fully for precision farming in India due to some challen-
ges like small farm holdings, diversity of crops and fi eld 
to fi eld variability. With the advent of high accuracy glo-
bal positioning system (GPS) there are possibilities of 
automating the farm operations and other mechanized 
activities on small farms in India.

Geospatial applications in agriculture have grown to a 
stage where they facilitate decision and policy support 
for food security, poverty alleviation and sustainable 
development. In India, there is vast potential for these 
technologies and a good knowledge base has been esta-
blished over the years. At the farm level decision support, 
near-real time information, soil condition, water use, fer-
tilizer application, pest and weed management are the 
most important elements of geospatial technology.

The biggest challenge the organizational level encoun-
tered by the respondents are the lack of skilled man-
power in India. There is a need for training people at all 
levels in the use and applications of geospatial techno-
logies.The high cost of the hardware and software is con-
sidered as a serious threat to the geospatial users in the 
agriculture sector, as is the lack of accurate topographic, 
crop, soil and climate data.
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North America
In the United States most farmers practice monoculture, 
relying upon a single crop for their primary income, and 
have expanded to very large acreages in order to take 
advantage of economies of scale.The structure of agricul-
ture in Mexico has a more dualistic character with large 
(US-like) farms on the one hand and more traditional 
small farms on the other. Agricultural production in the 
US varies, depending on weather conditions. Mexican 
production has grown, but the growth rate lags behind 
that of other sectors of the economy. The major products 
of the US are corn, of which it is the largest producer in 
the world and wheat. In Mexico the two most important 
crops are corn and sugarcane.

Agriculture in the US benefi ts fully from mechanization, 
which is developed to an advanced level, also thanks to 
a large home market. Mexico has benefi ted less from 
mechanization, large farms are the most important 
users. Pollution problems, unsustainable use of resour-
ces, water scarcity and adaptation to climate change 
(drought, extreme events) are the main challenges for 
agriculture.

A considerable number of respondents feel that govern-
ment laws and policies are strongly aff ecting the agricul-
ture sector of the region. Our respondents from Mexico 
feel that there is need for more policies in support of the 
small farmers and enhance the food production.GIS is 
the most widely used technology, closely followed by 
the use satellite imageries and GNSS/GPS.

Agriculture land cover mapping is the major area where 
these technologies are used at a larger scale. Agricultu-
ral land use mapping,assessment of crop damage due 
to natural and crop acreage and production estimations 
are the main applications.

At the individual farm level geospatial technology is 
used (in a more or less equal distribution) for early crop 
disease detection, site suitability analysis, variable rate 
application and management of fertilizers, water, seed, 
pesticides andinsecticides, mapping of ground water 
resources and identifi cation of drainage pattern.

The main advantages of geospatial technology are opti-
mization of the use of the resources like water, seeds, 
fertilizers and agrochemicals. Real time monitoring and 
management of the farm operations, better analyti-
cal capabilities and better visualization of agriculture 
objects using high resolution data are other important 
elements.

Challenges at the organizational and institutional level 
are a lack of skilled manpower, a lack of funds and fi nan-
cial resources, q lack of communication with other user 
organizations and industries, a lack of support from hig-
her authorities and lack of clear geospatial policies. The 
main technological challenges are a lack of understan-
ding in the correct applications of the technology, a limi-
ted capacity for adaptation at the grassroots level and 
the high cost of the technology.In terms of dataintero-
perability is considered the major limitation, followed by 
the unavailability of cloud free images. Other limitations 
include the spatial scale of data, lack of recent satellite 
images, lack of topographic data and diff erent data for-
mats.
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