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Abstract 

Business Intelligence with Data Warehouse technologies are known in the literature as solutions that allow 
access to business data dynamically and analytical operations on them. Scientific literature lacks works that 
investigate the current use of these technologies in the agrarian sector, at the international level in the last 10 
years. This work presents a bibliometric analysis, which was done through the ProKnow-C methodology, of the 
application of Business Intelligence and Data Warehouse technologies in the agrarian sector. The objective is to 
investigate the dissemination of such technologies in this sector in national and international scale. The main 
findings were the following: number of papers in last years are increasing. Majority of papers were found in the 
journal named Computers and Eletronics in Agriculture, with a great number of colaborations between authors 
of France. Few colaborations between authors from different countries were found. Sandro Bimonte was the 
most cited author. France and India highlight in researches approaching Data Warehouse and Business 
Intelligence usage in agrarian sciences. The majority of references from Bibliographic Portfolio were from 
2001-2010. 66% of papers use some open source technology. Star schema is the most used modelling technique 
and the use of Unified Modeling Language by authors of France in agricultural Data Warehouse modelling is 
encouraged. The main limitations were the impossibility of free access in some databases, absence of research on 
proprietary solutions of technology market in the rural sector and few number of keyword searches. 
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1. Introduction 

The need for technologies to optimize decision making processes in organizations is increasing, as large volumes 
of data are generated daily and the requirement for useful strategic information is growing (Shahid et al., 2016). 
In a similar context of other kind of organizations, rural producers, farmers and professionals in the agrarian 
sector also need to subsidize their decisions, to optimize productivity or reduce the risks and uncertainties 
inherent in their activities. In Brazil, for example, the decision-making processes of small and medium-sized 
rural producers are often based on experience, intuition and informality rather than data, statistics and analytical 
methods with scientific support (Chavez, Magalhães, Benedetti, Blos, & Silva, 2010; Hofer, Pacheco, Souza, & 
Protil, 2011). In France, the use of Information Technologies (IT) by farmers is limited and generally, they are 
non-skilled users (Bimonte et al., 2013).  

A concept that relates decision-making processes, large volumes of data, extraction of useful information and 
knowledge discovery is Business Intelligence (BI). BI has capabilities focused on creating and managing 
information, allowing employees in an organization to make better decisions (Diaz & Caralt, 2011). One of the 
components of a BI solution is the Data Warehouse (DW). DW is a subject-oriented, integrated, non-volatile and 
time-variant data source (Inmon, 2002). The DW, together with ETL (Extraction, Transformation and Load) 
process, help in organizing, integrating and cleaning the data, as well as facilitating the use of data visualization 
tools and knowledge extraction, such as data mining tools, online analytical processing (OLAP), reporting, 
ad-hoc queries, among others. DW is widely used in different sectors, such as: government, business, financial, 
health, industry, education, agribusiness, among others (Rai, Dubey, Chaturvedi, & Malhotra, 2008; Shahid et al., 
2016). 
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Although there are some BI reviews presented in the literature (Bergeron, 2000; Chee et al., 2009; Obeidat, 
North, Richardson, Rattanak, North, 2015; Llave, 2017), current and published papers in high impact journals 
that synthesize the use of these technologies as solutions in the agrarian sector and related areas in an 
international scope were not found. One of the ways of building current knowledge on a topic is through 
bibliometrics. Bibliometry is a technique for quantitative analysis that makes it possible to produce statistics to 
measure the production and dissemination of scientific knowledge on a theme (Araújo, 2006). Bibliometrics can 
be done by the analysis of citations, collaboration between countries, authors and institutions, quantification of 
the content of the articles, impact factor, place of publication, keywords, among others (Ellegaard & Wallin, 
2015). 

It is observed a research gap that this study aims to fill, by answering the following guiding question of this 
article: What is the scientific production related to the use of BI and DW technologies in the agrarian sector, in 
national and international conferences and journals? From this issue, questions arise such as: the main authors 
and countries that contribute to these researches, the main events and journals with relevant publications, the 
level of interest in this topic over the years, citations and recognition of the works found and quantification of 
specific aspects of the most relevant works. Therefore, the objective of this review is to present a quantitative 
bibliometric analysis to review how BI and DW technologies in the agrarian sector have been applied, using the 
ProKnow-C methodology (L. Ensslin, S. R. Ensslin, Lacerda, & Tasca, 2010). 

This study is organized as follows: Section 2 addresses the basic principles of BI and DW. Section 3 presents the 
materials and methods of the work. Section 4 presents the execution of ProKnow-C and the results found. 
Section 5 presents a discussion and synthesis of the results and characteristics of the works selected for the final 
Bibliographic Portfolio (BP) that will contribute scientifically to a better knowledge about the topic of interest. 
Section 6 presents the final considerations and proposals for future work. 

2. Business Intelligence and Data Warehouse 
There are different definitions for the term Business Intelligence in literature, but most of them agree on the 
importance of subsidizing and optimizing the decision-making of an organization using such techniques (Turban, 
Sharda, & Delen, 2011; Chaudhuri, Dayal, & Narasayya, 2011; Diaz & Caralt, 2011). BI is the set of 
methodologies, applications, practices and capacities focused on the creation and administration of information, 
allowing the employees of an organization to make better decisions (Diaz & Caralt, 2011). BI is not a tool or 
technology, although today it helps on aspects that optimize data storage, processing, analysis and visualization. 
The goal of BI is “to enable interactive access (sometimes real time) to data, to enable manipulation of data, and 
to give business managers and analysts the ability to conduct appropriate analysis” (Turban et al., 2011, p. 19). 

The generic BI architecture has the following components (Kimball & Ross, 2013): 

• Data sources: The organization’s internal or external data repositories, which provide data for the DW. The 
databases are managed by the Database Management System (DBMS), which are present in systems like 
Enterprise Resource Planning (ERP), Customer Relationship Management (CRM), Supply Chain Management 
(SCM) and Online Transaction Processing (OLTP). It is also possible to have repositories like files, spreadsheets, 
sensor data and unstructured data, among others. 

• Extraction-Transformation-Load (ETL): The data must be extracted from the data repositories, transformed, 
filtered, processed and redefined. This process targets the data quality for the next step, the load for the DW for 
analytical processes. 

• Presentation Area: Location where data is organized, stored and made available for user queries, analytic 
applications and BI tools. Usually, the repository is the DW, a data repository that provides a global, common 
and integrated view of data—independently how they are going to be used later by users. This kind of repository 
has the following properties: stable, coherent, reliable and with historic information (Diaz & Caralt, 2011, p. 32, 
Our traduction) 

• BI applications: They are the capabilities provided to the users to access the presentation area to obtain 
information for an analytical decision making. It can be simply as an ad-hoc query or it can be a complex 
application of data mining. 

DW architectures usually have the following elements: 

• Data Mart (DM): These are a subset of the DW data, after being transformed and filtered in the ETL 
process, to meet the demands of a specific set of users or department of an organization.  
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um estudo de caso na EMATER-PB 

InterScientia Junior, N. M. C., & Farias, T. M. T. 1 2017

[26] Data Cubes Integration in Spatial OLAP for Agricultural 

Commodities 

Earth and Environmental Science Putri, A. I., & Sitanggang, I. S. 1 2017

[27] A new decision-support system for the historical 

analysis of integrated pest management activities on olive 

crops based on climatic data 

Computers and Eletronics in 

Agriculture 

Zazaa, C., et al 0 2018

[28] An Efficient Data Warehouse for Crop Yield Prediction Int. Conference on Precision 

Agriculture 

Ngo, V. M., Le-Khac, N. A.,  

& Kechadi, M. T. 

0 2018

[29] Investigating Factors that Influence Rice Yields of 

Bangladesh using Data Warehousing, Machine 

Learning, and Visualization 

Int. J. on Modern Education and 

Computer Science 

Ahmed, F., Nandi, D., Rahman, M., 

& Hasan, K. T. 

0 2017

Note: The * means the number of citations. 

Source: Authors, 2018. 

 



jas.ccsenet.

The first e
in Figure 4
process du
papers (44

 

Source: Au

 

In Figure 5
the earliest

 

Source: Au

 

Figure 6 s
with one p
A.) develo

 

org 

element analyz
4. It is possibl

ue to the recen
4.83%).  

uthors, 2018. 

5, the citations
t period (83% 

uthors, 2018. 

shows, among 
publication in B
op their activiti

zed is the numb
le to observe t

nt year of publi

Figure 4. B

s and the numb
of citations in

Figure 5. N

the total of 9
BP were not c
ies in a collabo

Journal of A

ber of papers’ c
three papers w
ication. It is ve

BP’s papers cit

ber of BP’s pap
n the period 200

Number of BP’

7, the authors
considered. Th
orative way, al

Agricultural Sci

359 

citations and t
without citation
erified that 89

tations and cum

pers per year a
08-2013).  

’s works and it

s with the high
e six authors w

ll of them bein

ience

the cumulative
ns. These pape

9% of citations

mulative frequ

are shown. As 

t’s citations per

hest number o
with the greate

ng from institut

e frequency of 
ers were reins
s are concentra

uency 

expected, mos

r year 

f BP’s publica
est number of 
tions of France

Vol. 11, No. 2;

citations, as sh
erted in the re
ated in 13 of th

st citations focu

ations. The au
works (except
e.  

2019 

hown 
eview 
he 29 

us on 

uthors 
t Rai, 



jas.ccsenet.

Source: Au

 

Figure 7 p
the authors
Bimonte, S
has excelle
with 4 pap
Three auth

 

Figure 7

 

From BP’s
authors, 24
developme
people. Th
knowledge
to the prob

The journa
owns 6 of
owns 2 of 
papers app

org 

uthors, 2018. 

resents an ana
s’ affiliation co
S. and Miralle
ed in the scien

pers. In this co
hors are affiliat

7. Analysis of 

s papers, 3% (n
4% (n = 7) wit
ent of works o
his can be exp
e: computer sc
blem domain e

als with the la
f the 29 BP’s p
the 29 BP’s pu

peared only on

alysis of the co
ountry and the
s, A. carry out

ntific productio
unt, the presen
ted with two in

the collaborati

n = 1) were do
th four authors
on BI and DW
plained by the 
cience to the d
experts. 

argest number 
publications an
ublications and

nce. 

Journal of A

Figure 6. Pa

ollaboration be
e vertex size re
t a greater num
on in DW in th
nce of at least 
nstitutions from

ion network be

one with one a
s and 31% (n =

W technologies 
complexity of

developers and

of BP’s public
nd aggregates 
d aggregates 7

Agricultural Sci

360 

apers in BP by 

tween authors 
epresents the n
mber of works 
he agrarian sci
one of the auth
m different cou

etween authors

author, 21% (n
= 9) with more
in the agrarian
f the subjects 
d Information 

cations are Co
27.25% of th

7.11% of the ci

ience

author 

 in the BP’s pa
number of colla

in collaboratio
iences with 13
hors of a given
untries. 

s and countries

n = 6) with two
e than four auth
n sector has re
and by the int
Technology (I

omputers and E
he citations, an
itations. The pu

apers. The vert
aborations wit
on with other 
3 papers of BP
n country by p

s in BP. Source

o authors, 21%
hors. This num
equired a consi
teraction of at
IT) experts and

Electronics in 
nd Ecological 
ublication veh

Vol. 11, No. 2;

tex colors indi
th different aut
authors and Fr

P followed by 
paper is consid

e: Authors, 20

% (n = 6) with 
mber shows tha
iderable numb
t least two are
d agrarian scie

Agriculture, w
Informatics, w

hicle of the oth

2019 

cates 
thors. 
rance 
India 

dered. 

 
18 

three 
at the 
ber of 
as of 
ences 

which 
which 
er 21 



jas.ccsenet.

4.2.2 Bibli

The biblio
works pre
including 
concentrat
of citation

 

Source: Au

 

Figure 9 p
studies and
represent 
relevance 
was used t

 

Source: Au

 

In the grou
II, in the g
Liang, and
Vernier et 
references
(2013), Bo

org 

iometric Analy

ometric analys
esent in the B

any type of 
tion of citation
s. 

Fig

uthors, 2018. 

presents the ma
d the number 
each of the w
of the works w
to define the cu

Figure 9. C

uthors, 2018. 

up of highlight
group of highl
d Gao (2008), 

al. (2013). In
 of PB, the w
oulil et al. (20

ysis of BP’s Re

is of the refer
BP. Figure 8 s

reference and
ns to works be

ure 8. Time di

ain articles and
of citations to

works from Ta
was 20% of th
ut-off points. 

Citations to BP

ted articles and
lighted article
Nilakanta, Sc

n the quadrant 
works of Boulil

14), Bouadi et

Journal of A

eferences  

rences was car
shows the tim
d possible rep
tween 2000 an

istribution of th

d authors in a 
o the most cite
able 1. The cu
he articles high

’s papers and m

d authors in th
s related to ci

cheibe, and Ra
IV, in the gro

l et al. (2014),
t al. (2017) an

Agricultural Sci

361 

rried out consi
me distribution
petitions betw
nd 2010 and w

he references p

combined ana
ed author of th
ut-off point de
hlighted in the 

most cited auth

he quadrant I, s
itations, with m
ai (2008), Abd
oup of promin
, Bimonte et a

nd Zaza et al. (

ience

idering only th
n of the work

ween them. It 
works done bef

present in the B

alysis of the nu
he papers in th
efined in the 
attributes und

hors by work p

stand out the P
more than 20,

dullah (2009),
ent authors wi
al. (2012), Ber
(2018) are hig

he authors and
ks present in t

is possible t
fore 1995 have

BP’s articles 

umber of citat
he BP’s referen
Figure 9 for t

der analysis. T

present in refer

Pinet et al. (201
, are presented
Pinet and Sch
ith more than 
rrahou et al. (2
ghtlighted. In q

Vol. 11, No. 2;

d periodicals o
the BP refere
to observe a 
e a smaller nu

tions from the 
nces. The num
the delimitatio
he Pareto prin

rences 

10). In the qua
d the works of
hneider (2010)

45 citations in
2015), Boulil 
quadrant III ar

2019 

of the 
nces, 
great 
mber 

BP’s 
mbers 
on of 
nciple 

drant 
f Xu, 
, and 
n the 
et al. 

re the 



jas.ccsenet.

remaining 
works in th

Figure 10 
shape’s co
JCR (Jour
metrics in 

Figure 10 
in quadran
this vehicl
agrarian sc
in BP refer
BP and app
remaining 
them appe

 

Note. The 
y-axis repr
each perio
specificall

Source: Au

 

Figure 11 
and popula
Feinberg, 
BP do not 
& Sitangg
“Business 

org 

15 works, wit
he BP referenc

presents a com
olor identifies 
rnal Citation R
the scientific c

shows four gro
nt I, with six a
le is the most 
ciences. Ecolo
rences. Enviro
pears 21 times
20 journals a

ears between 0 

Figure 10.

x-axis shows 
resents how m
odical and con
y in quadrant I

uthors, 2018. 

shows a word 
ar solution to r
2009). The co
present any k

gang, 2017; P
Intelligence” 

th 20 citations 
ces.  

mbined analys
the journals a

Report) value 
community an

oups of journa
articles in BP a
appropriate an

ogical Informa
onmental Mode
s in BP referen
and conference

and 8 times in

. Relevance of

how many ar
many articles w
nference. The 
III, the jitter fu

cloud with the
represent, in a 
olor has no me
eyword in its p

Pinet et al., 2
were united, to

Journal of A

or less to the a

is of periodica
and conference
for the year o

nd is calculated

JCR	=	 Sum of C

Sum of al

als and confere
and it appears 
nd relevant for
tics appears in
elling & Softw
nces and also is
es appears in q
n BP articles.

f periodicals an

rticles, by jour
were found for

size of the c
unction was us

e most used ke
graphical way

eaning, but the
portable docum

2010). The wo
o analyse the f

Agricultural Sci

362 

articles and 47

als and confere
es. The shape’
of 2017. The J
d as follows: 
Citations in the Last 

ll Publications in La

ences. Comput
more than 40 
r publications 
n quadrant II w

ware is highligh
s the journal w
quadrant III, e

nd conferences

rnal or confere
r the BP, by jo
circle is propo
sed. 

eywords in BP
y, the words fre
e size reflects t
ment format (p
ords “Data W
frequency of th

ience

7 citations or le

ences of BP’s 
’s size is direc
JCR is one of 

Two Years		
ast Two Years

   

ters and Eletro
times in BP’s 
related to BI 

with two articl
hted in quadran

with the highest
ach one with 

s of BP articles

ence, appeared
ournal or conf
ortional to the

P’s articles. Th
equency of a d
the frequency 
pdf) (Bimonte,

Warehouse”, “D
hese words of 

ess to the most

articles and th
ctly proportion
f the journals’ 

            

onics in Agricu
articles refere
and DW solut
es in BP, but a
nt IV, with onl
t JCR from the
only one artic

s and its refere

d in references
ference. The c
e JCR. To pre

e word clouds
document (Viég
of the keywor

, Naoufal, & G
Decision Supp
interest. The e

Vol. 11, No. 2;

t cited author o

heir references
nal to the jour
impact assess

           

ulture is highlig
ences, showing
tions applied i
appears eight t
ly one article i
e BP’s articles

cle in BP and a

ences 

s from the BP.
color just iden
event overplot

s are a convent
gas, Wattenber
rd. Three pape

Gineste, 2016; 
port Systems”
eight most freq

2019 

of the 

. The 
rnal’s 
ment 

 (1) 

ghted 
g that 
n the 
times 
n the 
. The 
all of 

. The 
tifies 
tting, 

tional 
rg, & 
ers of 
Putri 

” and 
quent 



jas.ccsenet.

keywords 
Model (n =
Spatial (n 
analysis su
and could 

 

Source: Au

 

5. Discuss

Some synt
the use of
spatial per
System, th
ecosystem
DW for th
location an
different d
detailed pe
for compa
pesticide a
multidime
for analyze
an environ
agriculture
communic

Main Tech
source or 
solutions i
technologi
subject.  

About the 
applied the
between co
(Pinet & S
et al., 2014

 

org 

from the grou
= 14), OLAP (
= 5). Also, 35

uggests that th
be used in futu

uthors, 2018. 

sion and Synth

thesis are prese
f UML to desi
rspective. Xu,
hat extracts da

m management.
he Indian gov
nd time dimen
dimensional h
est-scouting da
arison of whic
and time dimen
nsional model
e the use of ag
nmental inform
e, through pe
cation easier be

hnologies: It i
free software 
in all 29 pape
ies used. Open

techniques us
e Constellation
omputer scien

Schneider, 201
4a; Boulil et al

up of 126 foun
(n = 12), Data 
5.71% (n = 5)
e words “OLA
ure works. 

Figure 

hesis 
ented below, fr
ign an agricul
, Liang, and G
ata on terrain,
. Nilakanta, Sh

vernment, to a
nsions, overlap
hierarchies. Ab
ata from more 
ch group of pe
nsion in two p
ls and choosin
gricultural fert
mation system
sticide use, a
etween the par

is worth menti
to develop its

ers from BP. 
n source techn

sed to model th
n schema. Als

ntists and the d
0; Pinet et al., 
l., 2014b).  

Journal of A

nd, accumulatin
(n = 9), Agric

) of the initial 
AP”, “Spatial” 

11. Keywords

from papers in 
ltural DW to a
Gao (2008), p
, land use, pla
heibe, and Rai

agricultural sec
pping time dom
bdullah (2009
than 2300 farm
esticides contr
periods. Pinet a
g different crit

tilizers, by amo
m (EIS Pesticid
at different em
rticipants invol

ion that 66% 
s solutions. Fi
Some papers 

nologies in sc

he DW, 13 pap
o, 8 papers us

domain experts
2010; Bimont

Agricultural Sci

363 

ng 32.90% of 
culture (n = 9),

keywords def
and “multidim

s extracted from

quadrants I an
analyse the pe
presents an A
anting, and oth
i (2008) show
ctor. The main
mains and agg
9) presents an
mers of Pakist
ributed to the 
and Schneider
teria according
out, per comm
de) using Spa

mbedded wate
lved.  

(n = 19) of p
igure 12 show

did not ment
cientific enviro

pers applied St
e Unified Mod

s to design the 
te et al., 2012;

ience

total number, 
, System (n =
fined were pre
mensional” are

m articles of B

nd II from Figu
esticides use i

Agricultural Ec
hers, and inte

w some problem
n issues appro
gregation and 
n Agriculture 
tan, from 2005

control of th
r (2010) appro
g to analysis re

mune and fertili
atial DW techn
ershed scales. 

papers mention
ws the main tec

tion any detai
onment are mo

tar schema, 6 a
deling Langua
solutions, mai
 Boulil et al., 2

were: Data W
6), Multidime

esent in article
 suitable for th

BP 

ure 9. Pinet et 
in agriculture, 
cosystem Ente
egrates them fo
ms in dimensio
oached were t
disaggregation
Decision Sup

5 and 2006. Th
he mealybug th
ach the use of
equirements. T
izer. Vernier e
nology to ana
UML was u

ned the use of
chnologies an
il about the im
ore used and 

applied Snowf
age (UML) to h
inly used by au
2013; Vernier 

Vol. 11, No. 2;

Warehouse (n =
nsional (n = 5

es of final BP. 
his kind of rese

 

al. (2010) pre
in France, fro

erprise Inform
for agricultural
onal modeling
the granulariti
n of informati
pport System 
his system was 
hrough analys
f UML for bui
The method is 
t al. (2013) pr

alyse the impa
sed and made

f at least one 
d methods use
mplementation
encouraged in

flake schema a
help in interac
uthors from Fr
et al., 2013; B

2019 

= 16), 
) and 
This 

earch 

sents 
om a 

mation 
l and 

g of a 
es of 
on at 
with 
used 

sis of 
lding 
used 
esent 

act of 
e the 

open 
ed as 
ns or 
n this 

and 4 
ctions 
rance 

Boulil 



jas.ccsenet.

Source: Au

 

The Figure

 

Source: Au

 

Main chall
access ava
Uniformity
systems; E
guaranteei
and data 
technologi
agricultura
make the d

6. Conclus

This study
sector. Dif
aligned w
number of
were foun
and India h
found from
other resea
old papers

org 

uthors, 2018. 

e 13 shows the

uthors, 2018. 

lenges and issu
ailable data an
y of data coll
Establishing d
ing data qualit
ownership; S

ies; Highly eff
al production s
development o

sions and Fut

y presented a 
fferent graphic

with this resear
f colaborations
nd. Bimonte w
have been high

m China, but w
archers to repr
s, but many re

Figure 1

e papers numb

Figure

ues pointed ou
nd informatio
lection; Care w
data patterns 
ty in the DW (
Stakeholders a
ficient interacti
systems (crops
of agricultural s

ture Work 
bibliometric a

cs were used to
rch were foun
s between auth
as the most ci
hlighted in res

we decided to n
roduce our resu
ecent works ap

Journal of A

12. Main Techn

er distributed b

e 13. Main area

ut: choice of ad
n (historical d
with data con

to simplify 
(bad data can 
and institution
ive user interfa
s grown, clima
systems a chal

analysis of sci
o summarize a
nd in the journ
hors of France.
ited author, wi
searches appro
not use them in
ults. The work
pproach the D

Agricultural Sci

364 

nologies used 

by study area:

as of study of p

dequate tools f
data can be s
cepts, measur
the integratio
lead to bad de

ns must be c
faces and searc
atic conditions,
llenge (Chatur

ientific literatu
and present the
nal Computer
. Few colabora
ith 8 works in
aching DW/BI
n this research 
ks from BP sho
DW and BI usa

ience

in articles of B

papers selected

for DW/BI dev
stored in hand
rement units a
on process; T
ecisions); DW 
convinced of 
ch tools (Traub
, soils types, cu
rvedi et al., 200

ure about the 
e information r
rs and Eletron
ations between
n BP and 46 ci
I usage in agra
because they 

ow that the ma
age in differen

BP 

d 

velopment; Qu
dwritten books
and granularity
Tools and me

architecture c
the benefits 

b et al., 2017); 
ultural conditi
08). 

uses of BI an
retrieved. The 

nics in Agricu
n authors from 
itations in BP 
arian sciences.
are not open a
ajority of citati
nt subareas of

Vol. 11, No. 2;

uality and mea
s or spreadshe
y level in diff
ethods to get 
choice; Inform
provided by 
and heterogen
ons, among ot

nd DW in agr
majority of pa

ulture, with a 
m different coun

references. Fr
 Some papers 

access, not allo
ions concentra
f agrarian sect

2019 

ans to 
eets); 
ferent 

and 
mation 

such 
neous 
thers) 

rarian 
apers 
great 
ntries 
rance 
were 
wing 

ate on 
tor in 



jas.ccsenet.org Journal of Agricultural Science Vol. 11, No. 2; 2019 

365 

many countries. The majority of references from BP were from 2000-2010. Highlighted articles from BP had 
more than 20 citations and more than 45 citations to the most cited author from BP’s papers in bibliographic 
references. Most of the works are using open-source and free technologies to develop their solutions in agrarian 
sciences. It could be seen the high use of PostgreSQL and MySQL DBMS and also the use of BI suites like 
Pentaho and SpagoBI. 

Also, the majority of the challenges to develop DW/BI solutions to agrarian sector are regarding to: data format, 
technologies and modelling techniques used, common and easy communication between developers (computer 
scientists) and the experts from the specific domain and farmers, and the heterogeneity of source systems. 
Usually, those are the same problems faced in other DW/BI application areas.  
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