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ABSTRACT
While access to global agricultural statistics has improved significantly over the last 10-15 years,
the issues of data/indicator comparability, compatibility and normalization as well as timely
availability remain most challenging aspects to ease the use of agricultural statistics in research and
policy decision making. In addition to different nomenclatures for commodities/crops,
countries/regions and attributes used by reporting agencies, the actual scale/units of measure are
also diverse. At the moment, there is no data system that provides complete agriculture and trade
datasets compatible and comparable across all countries for most common crops. A few attempts
have been made in this direction (mostly for research purposes) but for a very small set of indicators
and countries.
The present paper highlights the steps taken over the last four years to create DataM, a very large
mapped/compatible data set for global agriculture.
DataM is a tool and database system developed to simplify the daily data work of analysts and
modelers in agriculture, either to feed economic models, to check data or to analyze results. With its
unique interface users can rapidly access the main global agricultural and trade databases (e.g. from
EUROSTAT, FAOSTAT, OECD, USDA, World Bank) as well as in-house model databases. The
tool addresses different needs: from data collection and checks to advanced reporting with the
possibility to export data. The main feature is the linkage implemented between the databases
nomenclature ("mapping"), meaning that users can retrieve all the available data from different
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sources related to a particular item more quickly without specific knowledge of the nomenclature
used by the different data providers. The DataM initiative ultimately aims at providing a complete
package (data and software) for analysts, modellers, policy-makers – all those working with
agricultural and trade data – to base the analysis on most recent, comprehensive and welldocumented data.
The paper covers key conceptual issues of DataM, managerial aspects as well as technical
challenges such as keeping the large number of data sources updated on a regular basis.
Keywords: Agriculture and trade data, data comparison and integration, modelling, software.

1. Introduction
While access to global agricultural statistics has improved significantly over the last 10-15
years, the issues of data/indicator comparability, compatibility and normalization as well as timely
availability remain most challenging aspects to ease the use of agricultural statistics in research and
policy decision making. In addition to different nomenclatures for commodities/crops,
countries/regions and attributes used by reporting agencies, the actual scale/units of measure are
also diverse.
At the moment, there is no data system that provides complete agriculture and trade datasets
compatible and comparable across all countries for most common crops. A few attempts have been
made in this direction (mostly for research purposes) but for a very small set of indicators and
countries.
In times where agriculture and trade analysis have regained importance due to the increase in food
prices and the implications for global food security, the need of tackling these challenges is evident.
Likewise, agriculture is increasingly becoming more integrated into the macroeconomy and linked
to other sectors such as the energy sector. Consequently the tools for quantitative analysis, as well
as the management of data and models, are confronted with new and more complex challenges.
In 2007, the agro-economic modelling group at the European Commission’s Joint Research Centre
IPTS (JRC IPTS) started to develop concepts for data consolidation, harmonisation and
management together with external partners. Building on the experience of this project, the JRC
IPTS began a second initiative in 2009, together with the PROGNOZ software company, to design
and implement a software platform for data harmonisation and management. The resulting product,
DataM, is a database management tool intended to simplify the daily data work of analysts and
modellers. DataM facilitates the access of data, input of data into economic models, verification of
statistical information and/or analysis of data/results.
Over the course of its development it turned out that including a multitude of important statistical
databases makes DataM a valuable product on its own right and not only as an input for economic
models. The rich data content and the powerful IT framework offer a unique opportunity to provide
data dissemination tools on top of the DataM platform. Thus the current developments also focus on
improving the accessibility for users; both in terms of access to the software (a web-based solution
that is accessible with a simple web browser) and in terms of access to the relevant information (the
introduction of ‘dashboards’).
The DataM initiative ultimately aims at providing a complete package (data and software) for
analysts, modelers, policy-makers – all those working with agricultural and trade data – to base the
analysis on most recent, comprehensive and well-documented data.
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The present paper highlights the steps taken over the last four years to create DataM. It also covers
key conceptual issues of DataM, technical challenges such as keeping the large number of data
sources updated on a regular basis as well as managerial aspects.

2. Main features of DataM
DataM is a database management tool focusing on data on agriculture and trade from the main
data providers as well as economic models. The main strength of DataM is its ability to link these
different databases by their nomenclatures. Users can quickly retrieve information from different
sources without specific knowledge of the nomenclature used by the data providers. Using one
interface only, users can rapidly access and compare the main agricultural, macroeconomic and
trade databases as well as the model databases. The tool addresses different needs, ranging from
data collection and data checks to advanced reporting, with the possibility to export data.

Data analysis and
visualisation in the
'Workbook'

Access to the data
from the main form:
Or double click on the dataset:

Information on the
databases

Database
administration
Data dissemination

Figure 1: Summary of the main features of the tool
Databases included in DataM
The choice of databases is oriented to the needs of the users. One of the main tasks of the agroeconomic group at JRC IPTS is to provide policy support in the agricultural field using different
agro-economic models. As a consequence, besides model databases, the main agricultural databases
with historic data on balances, the major agricultural outlooks, trade and prices databases are
included in the tool. The number of databases in DataM can evolve over time according to the
needs. The databases currently available in DataM are listed in Table 1.
Commodity balances and outlooks
DG AGRI market outlook
OECD-FAO outlook
FAPRI US and world outlook
USDA projections & USDA PS&D
Eurostat Balance sheets and Production
FAO Balance sheets and Production

Paper size: A4, character: Times New Roman, all margins 2 cm

Oil World database
Prices
DG AGRI prices
Eurostat Prices
Oil World Prices
FAO Prices
World Bank Commodity prices
Futures (Wall Street Journal, MATIF, LIFFE)
Macroeconomic data
AMECO – DG ECFIN database
Eurostat
IMF
Global Insight (selection of macroeconomic data)
UN Population Demographic Statistics & UN World Population
Trade
UN COMTRADE (HS1992, HS2002, HS2007, SITC2, SITC4)
Eurostat – COMEXT
FAO trade
Model databases
AGLINK-COSIMO
ESIM
CAPRI
GTAP
AGROSAM
Structure&Income
Eurostat (EAA, FSS)
FADN data
Other
OECD PSE
DG AGRI Budget expenditure
World Development Indicators (WDI)

Table 1: Main data sources available in DataM
Certain databases are under licence (e.g. COMTRADE) and DataM allows user rights to be defined
at the level of each database. Specifically, users or a group of users may have no rights to access a
database, have read-only rights or editing rights depending on the databases.
Easy access to the data
With DataM, users can access most of the databases they need through a unique user-friendly
interface. They can retrieve information from several databases with only one account and using a
single query tool. The databases are in a unique format regardless of the data origin. It accelerates
the data work as users no longer need to handle different file formats or perform certain
transformations, and they can directly compare the data through the graphical interface.
Up-to-date data
The data in DataM is updated regularly: the daily and weekly databases are updated twice a month;
the monthly databases are updated every month and the databases released once a year are updated
within 5 or 10 working days depending on the urgency of the work. The information on the data
version (i.e. last update of the data by the source provider) available in DataM is displayed in the
main form of the tool.
Source documentation and meta-information
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The source documentation (methodology, variable definitions) is stored in the tool and is directly
accessible from the main form of DataM. In addition, a summary report informs the user of the data
source provider, the potential need for a licence, the data frequency, the update frequency in DataM
and the geographical coverage. The meta-information can also be consulted directly when
visualising the data. The availability of the main information on the databases directly in the tool is
particularly useful in the context of a high turnover of DataM operators.
Data analysis and reporting
DataM provides visualisation tools (tables and graphic presentation) for data analysis and for the
comparison of different data sources:
•

historic data versus model input data,

•

different scenario results of a single model,

•

projections of different institutions and in-house models.

The data can be analysed using time series' statistical/econometric functionalities: time series'
calculations (percentage change, summations, moving averages…), collapse (from Monthly to
Yearly data) or basic econometric analysis. For data validation, rules can be defined to look for
missing data or detect outliers, e.g. 'abnormal' growth rates and levels.
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Figure 2: The workbook in time series mode and graphic visualisation
DataM is also equipped with a reporting tool. Reports for repeated data analysis, extraction tasks or
for dissemination purposes can be pre-defined. Ready-to-use and customisable report templates
allow an analysis to be updated rapidly, for example in one click a report can display new scenario
results.
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3. Learning from each other – Mapping of databases
Data harmonisation
To ease the data search and comparison, the nomenclature of the databases are linked via common
dictionaries. These enable the user to work with data from different sources under one unique
nomenclature (the common one). They include a list of countries, commodities and attributes (like
feed use or production). For example 'maize' is part of the common dictionary of commodities and
is linked to 'maize' or 'corn' according to the nomenclature of the different databases. A search on
'maize' will therefore return all data series on 'maize' and 'corn'. As a result, as long as users are
familiar with the common dictionaries, they do not need to know all the specific databases'
nomenclature to look for data. In institutions with a high staff turnover this harmonisation decreases
the entry barrier to work on agricultural data.
Furthermore, for the common dictionaries, data series are converted into common units of
measurement, allowing a direct data comparison. Time series from a single data source are also
harmonised in case there is a change in definitions over years.
A pragmatic approach
In building up the common dictionaries (name, code and unit) a pragmatic approach is followed.
First, the common dictionaries were limited to the items mostly used at JRC IPTS but progressively
the dictionaries are being complemented. It may occur that the elements do not correspond exactly
to each other, e.g. the marketable milk production and the total milk production; or China including
Hong Kong and excluding Hong Kong. Or the price of wheat of bread-making quality may be
linked to an average wheat price. Annual prices calculated over the marketing year may also be
linked to the calendar year average. The link is nevertheless established because users are interested
in comparing what is available in the different databases. Sometimes some calculations can be
defined to ensure a more appropriate correspondence, like for the units, but it is not always possible.
As a consequence of the pragmatic approach, the user needs to be reminded that they should not
always compare apples with apples. Thus meta-information is crucial and DataM allows it to be
collected and displayed, e.g. with remarks in the attribute descriptions.
It is also possible to map different elements of the original database to the same element of the
common dictionary. It can be useful when the attribute does not have the same name according to
the commodity. For example, in the DG AGRI outlook the common 'Production' element is mapped
to the 'Usable production' used for crops, the 'Production' used for meat and the 'Total production'
used for dairy products. Moreover, one original element can be mapped to two common elements; it
is used when the 'Food use' and the 'Domestic use' are identical because certain databases display
only one of the two attributes and no other ‘Use’ attribute is available.
The common dictionaries
There are 11 common dictionaries: commodities, attributes, countries, NUTS, price indicators, trade
flow, trade facts, HS commodities, CPA 2002, year of release and units. In the Metadata definition
tool the elements of each dimension are listed, together with the name, the code, the unit and metainformation.
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Figure 3: The common commodity dictionary
Countries are organised by continent with a specific entry for the EU (as for the 'by continent'
hierarchies) and the names of the countries are as per the UN classification. The NUTS
nomenclature is separated from the country dictionary because most of the databases contain
information only at country level and NUTS are specific to the EU, as well as because selecting
countries in a simpler list is easier. Trade flows are only two: imports and exports. Trade facts are
the quantity and the value. The Harmonized Commodity Description and Coding System (HS) of
tariff nomenclature of 2007 is used as common dictionary for all the trade databases by tariff
nomenclature.
The common attributes are the most important elements of the balance sheet, as well as yields,
prices, macroeconomic data and income/labour indicators. This dictionary is displayed in Annex 1.
A common unit for the attributes is defined in the common dictionary (1000 t, 1000 ha, t/ha, etc.).
The common unit for biofuels is the million t.o.e. and for sugar w.s.e.
The common list of commodities already covers close to 300 elements. Nevertheless, only a few
fruit and vegetables are covered so far. The names and codes of the common attributes and
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commodities were decided by the administrators with the intention of adopting the labels most
frequently used in the different databases.
Another criterion in defining labels was to keep them short to avoid further formatting work in the
tables and graphs, e.g. 'EU-27' is used instead of 'European Union (27 countries)'. In addition,
improving the efficiency of the search is an important aim. As a consequence manioc is labelled
'Manioc (cassava)', the code of 'Maize' is 'Corn' or the code of 'EU-27' is 'EU27'.
The HS of tariff nomenclature of 2007 is used as the common dictionary for all the trade databases
by tariff nomenclature.
The common list of price indicators was created from the metadata of different databases to link
world prices. For a given commodity, it allows different world prices commonly used as reference
for a given commodity to be linked. The most used price indicator for a commodity is labelled
'World reference price'.
Linking databases to the common dictionaries
In the Metadata definition tool, the harmonisation is managed by dimension. A double click on the
original element of the database opens a window where the common element can be selected from
the list of elements of the common dictionaries. In case the link is not direct, meaning a calculation
such as a unit conversion is required, elements are added to the original list under a sub-folder
called 'Common items'. For example in DG AGRI Market Outlook, the 'Imports' are not mapped
directly to 'Imports' of the common dictionary because the units have to be changed. Therefore a
new element called 'Imports (common)' is created and linked to the common dictionary and in the
comments the implemented calculation is explained. The final step is then to define the
transformation rule (refer to chapter 4.6).
In order for the linked elements to be seen from the workbook or the reporting tool under their
common name, a common hierarchy has to be defined for each dimension of each database. This
hierarchy is created automatically.
In order to map COMEXT and COMTRADE to the databases focusing on commodity balances,
groups of tariff nomenclatures are being created progressively. It started with the COMEXT
database for which groups' definitions were collected close to the DG AGRI units. The trade by
commodity is calculated in value and product weight but also in carcass weight equivalent and grain
equivalent.
For prices, at first no conversion to a single currency like the Euro was foreseen as users such as
researchers may prefer to decide which exchange rate to use (average, end of year, source, etc.).
Nevertheless, in the continuing data harmonisation process, in the most important price databases
conversion to Euro and USD is gradually being introduced. As far as possible the annual AMECO
and the monthly Eurostat average exchange rates are used for the conversion. In addition when
monthly data is available like in the World Bank price database, the average prices over the
marketing year are added. In that case a dimension is added with three elements: calendar year,
marketing year and not available.
Examples of benefits for using the common dictionaries
The most obvious and direct benefit of the common dictionaries is the efficiency of the data search.
For example a search of the 14 Outlook and commodity balance databases for 'EU-27 maize
production ' (or 'EU27 corn production') using the common nomenclature will return results for 8
databases while a search in the original classifications returns no results for 'EU-27 maize
production' and 3 results for 'EU27 maize production'. In addition, after a search on the common
nomenclature the datasets are displayed in the Workbook directly in the comparable common unit.
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In the workbook and in the reporting tool users can display the common hierarchies to select the
required elements more rapidly. Moreover, the common labels can be displayed in the data area of
the workbook.
After the original nomenclature is linked to the common dictionary, a 'common' data cube can be
created from the original database. The available elements are limited to the common items which
are listed under their common names. Using these 'common cubes' in the reporting tool allows
dynamic reports from several databases to be created. For example, in a graph comparing the
USDA projections, the OECD-FAO Outlook and FAPRI projections two control boxes on the
countries and commodities can be added so that users can choose the elements to be graphed.
Finally, the database linkage enables the creation of 'harmonised datasets (HD)'. The difference in
comparison to the 'common cubes' is that in a HD the database becomes a dimension whereas a
'common cube' contains data for a unique dataset. Furthermore, the number of dimensions is limited
to the common ones whereas it is specifically defined for each HD. For example in the HD
dedicated to the models, for AGLINK-COSIMO the dimension showing if the variables are
endogenous or exogenous is dropped. These HD are the databases accessible from the DataM web
application which is currently under development.
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4. Desktop and web-based - technical challenges
Setting up a data management system such as DataM with a large number of regularly
updated datasets, visualisation, analysis and dissemination functionalities, requires also a powerful
IT framework.
DataM solution is built on the top of PROGNOZ Business Intelligence platform providing the
necessary tools to support various steps of the statistical data production cycle, from data collection,
processing and reporting, all the way to dissemination.

Figure 4: Steps of the statistical data production cycle
Initially, the "DataM Back Office" component was created, a powerful analytical suite to be used
for the researcher and analysts. To improve the accessibility for users "DataM Web" has been
developed in addition, an online portal sharing enriched views of the data created with the Back
Office application.

Figure 5: The Back office and Web modules
Back office application
The PROGNOZ platform runs on Windows and needs to interact with a Database Management
System (DBMS). In the case of DataM, the database engine is Oracle running on a Linux machine,
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which is in line with the standard technologies in use at the European Commission. The Back
Office application is entirely hosted by the JRC IPTS.
DataM is in principle a two-tier client-server application; the presentation and application logic
layers are concentrated in the Windows executable whereas the data layer is managed by the
database server. After various experiences with different configurations, the optimal one that has
been adopted consists of installing the platform on a powerful application server, accessed by the
client PCs via RDP (Windows' Remote Desktop Protocol). This solution emulates the three-tier
pattern of software engineering that separates the software layers responsible for the presentation
(User Interface), the application logic (Platform) and the data access (DBMS).
Through the Remote Desktop access, the 'terminals' of the final users take over the elaboration
workload of the user interface. The resulting advantages are not only in terms of performance but
also given by the optimised maintenance of the installation, concentrated on the application server.
Excellent performance is also ensured for connections from remote locations over the Commission
network, e.g. for the DataM users located in DG AGRI in Brussels.
Web application
The database underlying the web application is an extraction, periodically refreshed, of the full
database of the back office application.
The DataM desktop application is a rather sophisticated tool conceived for client-server use within
an enterprise's local area network or extranet. The adaptation to cloud computing and the access for
external subjects might be envisaged in the future taking into account the related issues of security,
ergonomics and performance. Therefore a web-based version of DataM has been developed which
is directly linked to a subset of databases built into the desktop. The web portal eases the access for
registered DataM users to the main datasets via the internet and creates the potential for a multi-user
environment. Moreover, in a further step it could allow the dissemination of data, e.g. of research
projects, to a wider audience.
The DataM web portal is a zero-footprint browser application for analysing and visualising data
from a variety of different datasets. It also aims to satisfy the needs of different purposes. A broad
range of information and data can be disseminated to different users, distinguished by open or
restricted access. A search function enables the user to respond to ad-hoc data queries.
The web application provides end users with a user-friendly interface to produce 'print ready'
outcomes without having strong reporting skills (so-called 'dashboard designer'). The data can be
visualised in maps, tables, charts and text.
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Figure 6: Visualisation of data
In DataM, the software developer's service includes responsibility for a big share of such efforts.
PROGNOZ retrieves data from variegated original sources, often in the form of web pages, and
adapts it for DataM. The only exception is when data are not publicly available but the JRC IPTS
owns the licence: in this case only the JRC IPTS can make the 'extraction'. Beside this, the JRC
IPTS executes only the data load. This is based on data packages that the software developer
transmits after having executed the whole ETL chain from their side.
Synchronisation
The outsourced execution of the first phases of the ETL is in general terms advantageous; even
though it implies certain complications. Besides retrieving data subject to licence, the JRC IPTS
does not execute anything else for the Extraction and Transformation; however these phases are
based on crucial JRC IPTS contributions for interpreting the structure of data at source and for the
harmonisation rules. The service provider is therefore obliged to maintain a synchronised copy of
the DataM database in order to constantly integrate the evolutions in the knowledge data produced
by the JRC IPTS prior to executing the transformation processes.

5. Institutional setting and conclusions
The DataM initiative ultimately aims at providing a complete package (data and software) for
analysts, modellers, policy-makers – all those working with agricultural and trade data – to base the
analysis on most recent, comprehensive and well-documented data.
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The DataM desktop and web portal have been developed in a public-private partnership as an
institutional setting which combines research-oriented focus and inspiration with tailored IT
engineering and professionalism. In practice, the JRC as DataM's owner provided a licence to
PROGNOZ for commercialising the application for public and private institutions. User licences for
the tool will be offered to interested parties, together with additional services (e.g. training,
documentation, maintenance and technical support). This approach should enable DataM to be
maintained and further developed.
As a tool co-developed by a public institution, DataM is already available to pilot researchers within
the European Commission and the African Development Bank and should also be accessible under
preferential terms to users in other public institutions.
The global coverage of databases in DataM also offers various fields of applications to users outside
the European Commission. To this end, a strategic partnership with the African Development Bank
(AfDB) has been agreed. As part of the Capacity Building Initiative for African Agricultural
Statistics, the AfDB and JRC IPTS, in cooperation with PROGNOZ, are releasing an analytical
application of DataM for all African countries.
Current and future users are invited to contribute to expand the link of different databases through
common nomenclatures and improve the meta-information of data. Evidently, and as is the case for
all intellectual property and as recognition for several years of work, DataM's use as a tailor-made
software hub for databases as well as the individual databases must be correctly cited.
Scientific data work is and remains the basis for sound analysis and evidence-based policy-making.

