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SUMMARY
This article mainly focused in bringing out the need and importance of developing and deploying customized Information Technology based data 
centric Geo-Analytical tools and its related technologies that can monitor and further speed-up the growth of Organic Farming sector of any country. 
Initially, data pertaining to the Land related Key Indicators of Organic Farming industry of India has been analyzed and its growth status has been 
brought out since year 2003 to till date. The key indicators such as areal extent of Organic Land, areal extent of Wild collection, number of Organic 
Producers, Processors, Exporters of India as well as organic market related factors such as Production quantity, Export Volume, Export Value are 
analyzed in detail. Further to this the significance of deriving as well as relating the outcome of these analysis through a Geographic Information 
System based Decision Support System (GIS-DSS) is insisted which will further enhance the growth status of Organic Farming sector of India right 
from taluk, district and at state level. Overall, the need and importance of developing and deploying an advanced ML/DL based integrated GIS based 
Analytical Decision Support System which can accelerate the growth of Organic Farming sector of India has been brought out.
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1.	 INTRODUCTION
Health hazards associated with the continuous use 

of chemical fertilizers in agriculture farms has been 
well analyzed by worldwide researchers and its adverse 
effects over the environment as well as humans are 
proved beyond doubts. Worldwide, in 150 plus countries 
organic farming practices is gaining momentum as an 
alternative to synthetic fertilizer based farming system 
as it is able to maintain a win-win partnership with 
earth’s natural ecosystem as well as with consumer’s 
health (Kölling., 2010). Such awareness leads to the 
exponential growth of worldwide organic farming 
industry and its impact can be well observed in the 
export sector of Organic products which exhibits 
increasing trends in each year (Web References listed 
as No 63 and 64). In case of India, the growth status 
of key indicators of organic farming sector exhibits 
exponential growth since year 2003. At the same 
time, across the globe it has been observed there is a 
major gap exist in developing and deploying domain 
specific Information Technology (IT) based tools that 
can be integrated with the operational and monitoring 

environment of Organic Farming sector of any country. 
To be specific a customized Geo-Analytical tool that 
can map, monitor and forecast the growth status of 
Organic Farming commodities of specific region can 
be developed. When such regional organic farming 
Geographical Information System (GIS) is further 
integrated with data from district, state and national 
level, voluminous Geospatial information pertaining 
to the organic farming sector of a nation is getting 
evolved. Effective analyses of such voluminous data 
needs the support of various Machine & Deep Learning 
(ML/DL) based analytical algorithms which is certainly 
helpful in bringing out many insights and foresights of 
organic farming sectors right from local to district, state 
and national level. In this regard this article is mainly 
intended with the objective of identifying, analyzing 
the key performance indicators of organic farming 
sector of India by which brings out the importance of 
developing and deploying local to regional scale Geo-
Spatial Analytical solutions which can further enhance 
the growth of Organic Farming sector. 
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2.	 MATERIALS USED AND METHOD OF 
APPROACH 
This article is primarily based on the in-depth 

study of listed references from where the much 
required critical as well as authenticated information 
is extracted through text mining techniques. FiBL & 
IFOAM Organic International reports from the year 
2005 to 2020 (References No from 34 to 48) able to 
provide information about Land and Human groups 
related key factors of Organic Farming sector of India. 
In addition to this published Organic Farming articles 
focused to Indian context by Aktar et al., 2009; Aniketa 
Horo et  al., 2019; Anuj Mamgain 2019; Deshmukh 
et al., 2015; Salvador et al., 2003; Seufert et al., 2012; 
Singh et al., 2017; Suryatapa Das et al., 2020; Yadav 
2017; Venkateswarlu et al., 2008; Balachandran 2004; 
Yussefi Minou 2006 and Ph.D thesis of Priya Soni, 
2017 were also referred. Information from Agriculture 
& Processed Food Products Export Development 
Authority (APEDA) web portal of Government of 
India (Web References from 58 to 62) are mainly used 
to cross validate the data. To fill the missing details the 
authenticated information submitted to the Parliament 
of India (Lok Sabha) against specific organic farming 
related queries were used (Reference No.53).Reports 
from few banking and private sectors who have done 
specific study on organic farming sector of India also 
used to cross validate the extracted data (Narayanan, 
2005; Prahalathan et  al. 2015 and Souvik Dutta 
et al. 2017).

3.	 STATUS OF USING INFORMATION 
TECHNOLOGY (IT), INFORMATION 
TECHNOLOGY ENABLED SERVICES 
(ITES) IN ORGANIC FARMING 
INDUSTRY 
At international stage Ifadis et al. 2004 discusses 

about integrating Geographic Information System 
(GIS) with mobile and wireless communication system 
for the usage of organic farming agencies. Ifadis et al. 
highlights about introducing web based GIS components 
into Organic Farming practices which connects right 
from Government agencies to final consumer. With 
reference to analytical studies, Rathnayake et  al. 
2019 from Sri Lanka proposed a system for Organic 
Cultivation Management and Prediction System 
(OCMPS) (Rathnayake et al. 2019). OCMPS analyses 
the historical data gathered from Central Province of 
Sri Lanka and decisions related to Crop Selection, 

Harvest Prediction, Price Prediction and Verification 
of Organic Farmers were made available. In addition 
to following Machine Learning and Optimization 
techniques Rathnayake et al. 2019 proposed adopting 
block chain technology mainly to help the customers in 
tracing out genuine organic products. However, details 
pertaining to volume of temporal data analyzed, on 
field implementation details are not observed in both 
these studies.

At national level, Mishra et  al. 2015 proposed a 
GIS based analytical methodology to identify suitable 
lands for Organic Farming in the Uttarakhand state 
of India(Mishra et  al. 2015). Mishra et  al. suggested 
Analytical Hierarchy Process (AHP) based Geospatial 
modelling approach mainly to boost the Uttarakhand 
state rural economies through self-sustainable villages. 
In this article multi criteria site suitability analysis is 
followed mainly to narrow down appropriate locations 
of organic farming fields based on a group of defined 
criteria’s and constraints derived with the help of soil, 
drainage, slope, availability of road/network thematic 
layers of the study area. However, Mishra et  al. 
2015 model follows the complete foot prints of AHP 
techniques of Saaty 1980, 1988, 1990. AHP model 
is one of the promising method widely used for the 
agricultural land suitability analysis which is mostly 
based on individual criterions of farm land covering 
soil, drainage, slope, road networks and its related 
quantitative analysis(Chen et  al. 2010; Akinci et  al. 
2013; Gomathi et  al. 2019). Moreover, Mishra et  al. 
2015 study not brought out any information about on-
field implementation hence respective article can be 
observed as a research publication. Overall, dedicated 
national level efforts on developing domain specific IT 
tools or ITES for Organic Farming sector is a field yet to 
be addressed and has wider scope in further enhancing 
the profitability of Organic Farming sector of India. 

4.	 RESEARCH GAPS OF INFORMATION 
TECHNOLOGY IN ORGANIC FARMING 
SECTOR OF INDIA
This section mainly brings out the probable 

challenges and open research gaps of Organic Farming 
sector of India that could be addressed through Geo-
Spatial Analytics, Big Data technologies, ML/DL 
Algorithms and further development of suitable IT 
and ITES tools or environments. It is well-known fact 
that any Information Technology Tools or e-commerce 
solutions developed for common Agricultural 
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Sector mostly suits for Organic Farming sector after 
undergoing a customization process done specific 
to the defined norms of Organic Farming sectoras 
well as with reference to specific standards followed 
in Organic Farming industry. However, as on date 
dedicated software tools or e-commerce or other IT 
based analytical platforms focused to the specific 
requirements of organic farming sector is yet to be 
developed. Any such attempt is certainly missing at 
National level as well as even at International stage 
too. In case of India, if any such domain specific tool 
or system has to be developed, it has to be in sync with 
the analytical related objectives of ‘National Projects 
on Organic Farming’ (NPOF) as not all the objectives 
of NPOF are related to IT or Analytics. Complete list 
of NPOF objectives can be seen in web references 65 
and 66.In depth study of objectives of NPOF is out of 
the scope of this article. However, it can be firmly said 
that the analytical related objectives of NPOF certainly 
need to support of IT or ITES tools or environment 
as any such objectives need to analyze the integrated 
information of nationwide organic farming resources, 
projects and other related initiatives. This is viable only 
when dedicated GIS based Decision Support System 
(DSS) is developed specific to Organic Farming 
industry. When any such tool integrate nationwide data 
the need of Big Data Technologies, ML/DL algorithms 
are unavoidable mainly to bring out the insights and 
foresights of meaningful analytics of Organic Farming 
sector. 

5.	 ANALYTICS IN ORGANIC FARMING 
INDUSTRY
As shown in Fig.  1, in current state of situation 

Analytics in Organic Farming sector mostly starts 
with text or web mining techniques which in general 
becomes the initiation point and afterwards proceed 
towards developing ML/DL based model. For example 
in Organic Farming sector data mining technique 
is followed to extract specific required information 
from voluminous unstructured data which is mostly 
available in the form of government annual reports, 
publications, expert committee reports, research 
articles, authenticated Government web portals etc. 
When such data mining techniques or models are 
related to the thematic spatial layers of a region or 
terrain the Geospatial Analytical model of Organic 
Farming is getting evolved. When the earlier one is 
integrated with the later one, a complete assessment of 

Organic Farming sector of a specific region is evolved. 
For example when the database pertaining to Organic 
Farming sector of a particular taluk or district or state 
is extracted through text or data mining techniques and 
further integrated with the respective Geospatial layers 
the performance status of respective administrative 
unit and its impact at national level can be very well 
brought out. However, as on date in India no such 
domain specific analytical system is developed that can 
integrate the data from local regions and scale up to 
state or at National level. Even states which declared as 
fully adopts Organic Farming practices don’t have any 
such domain specific Geo-Analytical system which is 
helpful to manage and monitors the trend and outcome 
results of Organic farming practices of respective 
state. In this regard, the following sections will bring 
out more details about such data or text mining and 
Geospatial analytics of Organic Farming sector which 
certainly suitable for any part of the country as well as 
world. 

6.	 KEY DATA MINING OF ORGANIC 
FARMING SECTOR 
Data mining techniques mainly brings out the 

insights and foresight information of unstructured and 
semi-structured reports, research articles, publications, 
web achieves, documents, etc. In case of Organic 
Farming sector the availability of structured data is 
feasible only when authenticated database pertaining 
to Organic Farming sector is released by the individual 
Government Institutions which is hard to find in many 
countries. Moreover, in general information content of 
any such available structure data not enough to meet 
ML/DL based Big Data models which is more focused 
in bringing out the finer sub-parameter level details of 
insights and foresight factors of farming sector of a 
particular region or state or Nation. Hence, in addition 
to available structured data any Big Data studies need to 
use all sort of available information from unstructured 
and semi-structure database sources.

In India, as on date there is no single window 
interface or authenticated web archives or system exists 
that can make available the complete past temporal 
data of organic farming sector details of particular 
district or state. For example past data pertaining to 
Organic Farming sector of a particular district or state 
covering over a period of last 10 years and above are not 
available even for the state which only adopts Organic 
Farming practices. Temporal data of such sort is must 
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to bring out the insights and foresight growth status 
of the respective industry as well as to decide suitable 
growth plan. As on date, Decision making institutions, 
Committees, Policy makers and domain researches has 
to put enormous efforts to collect such authenticated 
past data pertaining to Organic Farming sector of 
a specific region or state or nation. This certainly 
hampers both the decision makers and researchers in 
identifying and freezing out a right data driven solution 
which is fundamental need for any future growth plan 
of any industry. 

To be more specific this article is interested in 
knowing the status of growth details of organic farming 
sector of India from past ten plus years. In this regard 
data pertaining to the key indicators such as Land used 
for Organic agricultural practices; Land used for Wild 
Collections; Total Organic land of India; Total volume 
of organic production; Number of Organic Producers; 
Number of Organic Processors; Number of Organic 
Exporters; Number of authenticated certification 
agencies; Total volume of organic products exported 
and Export Value or Revenue generated were extracted 
from the authenticated references and analytics of the 
extracted key indicators are discussed in the following 
sections.

Fig. 1. Organic Farming and Data Analytics: Research and  
Development perspectives

7.	 ANALYSIS OF LAND RELATED KEY 
INDICATORS OF ORGANIC FARMING 
SECTOR OF INDIA 
Growth status of areal extent of Organic Farming 

land of India from year 2002 to 2020 is shown in Fig. 2. 
India has initiated Organic Farming practices much 
before year 2000 but its progress details are available 
with effect from year 2003. From mere 42000 hectares 
of organically certified land in March 2003, the Fig. has 
reached to 2299222 hectares of land under organic crop 
management by March, 2020(Fig. 2). As on 31st March 
2020, total area under organic certification process 
registered under National Programme for Organic 
Production is 3.67 million hectare (2019-20). This 
includes 2.299 million hectare of cultivable organic 
area and another 1.37 million hectare of wild harvest 
collection area. Among all the states, Madhya Pradesh 
has covered largest area under organic certification 
followed by Rajasthan, Maharashtra and Uttar Pradesh 
(listed as Web Reference 59). It is expected due to 
the Government of India plans such as PKVY and 
MOVCDNER respectively introduced during the year 
2015 and 2016, the areal extent of organic farming of 
India is increasing in each forthcoming years. Due to 
these government schemes in the year 2016 Sikkim 
state able to bring its entire cultivable land (which is 
more than 76000 hectare) under organic certification 
process and declared as first Organic Farming state 
of India. Fig.  3, reflects the comparative growth 
status of Key Indicators of Organic Farming land of 
India which includes Organic Agriculture land, Wild 
Collection land as well as total Organic Land of India 
during the period 2007 to 2018 as the required common 
authenticated data pertaining to Organic Agricultural 
land and Organic wild collection land area details are 
available only during this period. 

8.	 ANALYSIS OF KEY INDICATORS 
RELATED TO HUMAN GROUPS OF 
ORGANIC FARMING SECTOR OF INDIA
In organic farming industry working level groups 

mainly includes groups such as Producers, Processors, 
Exporters, and Certifying Agencies who plays vital 
role in the success of respective sector. Table 1 brings 
out the available details of number of working level 
group members of Indian organic farming sector from 
year 2007 to 2018. Data pertaining to year 2020 is yet 
to be published.
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9.	 STATUS OF MAJOR MARKET RELATED 
KEY INDICATORS OF ORGANIC 
FARMING SECTOR OF INDIA
Major Key indicators of Organic Farming Market 

related factors includes Production quantity, Export 
Volume, Export Value, Retail sales, etc. Data pertaining 
such factors also has to be analyzed for each organic 
commodity which is out of scope of present article 
as commodity specific past market data covering 10 
plus years are not available. Table 2 brings out the 
major market related key indicators of Indian Organic 
Farming sector of India covering past 10 plus years 
which has been text mined from various published 
references.Fig.  4 brings out the status of Production 
Quantity of Organic Farming products of India since 
year 2006-07. Similar to this status of Export Volume 
and Export Value achieved from year 2002-03 can be 
seen in Fig. 5 and Fig. 6.

10.	 ANALYSIS OF KEY INDICATORS OF 
ORGANIC FARMING SECTOR OF INDIA
From Fig. 3, initially it has been observed that in 

the year 2017 the areal extent of Organic Agricultural 
land and Wild Collection land area are same which 
is generally not feasible (highlighted in red circle). 
While verifying the respective references (listed as 
References No 47, 48) which are FiBL & IFOM–
Organic International publications of year 2019 and 
2020 from where the respective information is text 
mined it has been found that the value of areal extent 
of Organic Agricultural land and Wild Collection land 

area are same in the year 2017 i.e 1780000 hectors. 
Any such situation where both organic Agricultural and 
Wild Collection areal land area are same is technically 
and statistically rare one and not possible. Further 
cross analyzing the respective factors through web 
content mining with reference to APEDA portal data 
(listed as Web Reference62) a marginal difference of 
6449.29 hectors is found between Organic cultivated 
area (1786494.06 ha) and Wild harvest collection area 
(1780044.77 ha). Subsequently the actual values are 
updated in Fig. 3. At the same time such close value 
between Organic cultivated area and Wild harvest 
collection area is never been observed in preceding 
years. Hence, based on these analytical outcome it 
is advisable to cross verify the below highlighted 
concerns and its related datasets 

Data References for Fig.2: Year 2002-03 and 
2003-04 (Reddy Amarender et al. 2017); Text mining 
information for the year 2004-5 to 2016-17 (From 
References No 34-46, Year 2006-07 information is as 
per the corrections shared by APEDA in FiBL & IFOAM 
2009 Report i.e in Reference No 37; Information for 
the year 2017-18 to 2019-20 are from References No 
47-48 as well as financial year end details from APEDA 
(listed as Web References from 58 to 62)

Data References for Fig.3: For the year 2007 to 
2016: (From References No 35 to 45); For the year 
2017 to 2019: (From References No 46and47) as well 
as financial year end details from APEDA(listed under 
Web References from 58 to 62).

Fig. 2. Growth status of Organic Farming land of India from year 2002 to 2020  
(Excluding wild collection, Apiculture, Organic Aquaculture regions)



132 Manavalan / Journal of the Indian Society of Agricultural Statistics 75(2) 2021  127–140

from http://apeda.gov.in. In addition to above, text 
mining technique is used to extract the missing data as 
well as to cross validate the extracted information from 
References No 5-9, 16, 24, 28, 29, 32, 49, 51, 54, 56.

Table 1. Number of Organic Producers, Processors and  
Exporters of India

Year No of 
Producers

No of 
Processors

No of 
Exporters

No of 
Certification 

Bodies

2007 195741 * * 12

2008 340000 * * 13

2009 677257 299 233 16

2010 400551 299 * 17

2011 547591 71 * 22

2012 600000 699 669 24

2013 650000 * * * 

2014 650000 699 669 * 

2015 585200 699 669 * 

2016 835000 699 669 * 

2017 * * * * 

2018 1149371 1452 * *

2019# 650000 699 669 28

Table 2. Major market related Key Indicators of  
Organic Farming Sector of India

Year Production Quantity 
(in MT)

Export Volume 
(in MT)

Export Value
(in Crores)

2002-03* 14000 4161 619.6

2003-04* Data Not Available 6288 726.6

2004-05* Data Not Available 8344 953.3

2005-06* Data Not Available 7953 1281.6

2006-
07@

585970 7528 987

2007-08* 976646 37533 498.22

2008-09* 1811111 44476 537

2009-10* 1700000 58408 526

2010-11* 3900000 69837 699

2011-12* 700000 147800 1866.33

2012-13* 1300000 165262.06 2106.81

2013-14* 1240000 194088 2563.08

2014-15# 1100000 285607.81 2099

2015-16# 1350000 263687.011 1975

2016-17# 1100000 309766.94 2478

2017-18# 1700000 458339.084 3453

2018-19# 2600000 614089.614 5150.99

2019-20$ 2750000 638900 4686

Fig. 3. Land related Key Indicators of Organic Farming status of India (from year 2007 to 2018)  
covering Organic Agricultural, Wild Collection and Total Organic area

About Table 1. Data Source: FiBL & IFOM–
Organic International publications from year 2008 to 
2018(listed as References No from36 to 47); #Data 
for the year 2019 is ascertained based on web content 
mining (not from any FiBL & IFOM reports); *Data 
not available. 

About Table 2. Data Source:*Information from 
Reference No 11; @ Information from Reference No 
4; # Information from Reference No 53; $Information 
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Fig. 4. Production Quantity of Organic Products of India from year 2006 to 2020 (Values in MT)

Fig. 5. Export volume of Organic Products of India from year 2002 to 2020 (Values in MT)

Fig. 6. Export value of Organic Products of India from year 2002 to 2020 (Values in Crores INR)
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•	 In the year 2017, chances for data entry related 
error may be possible while updating the details 
about the areal extent of land and wild collection 
area. If anything so this particular factor also lead 
to another error such as in estimating the total 
organic land of India during the year 2017 (Fig. 3 
and Fig. 8). 

•	 From year 2017 onwards the Wild collection 
land area exhibits downward trend. That is while 
comparing the data from year 2007, first time 
steep decrease in the wild collection land area is 
observed in the year 2017 and same is continued 
in subsequent years. There may be very little scope 
to judge that the Government of India in the year 
2017 might have modified policy decision about 
accounting the Wild Collection area of Organic 
Farming sector and if anything so respective 
details are not found in referred publications or in 
any other formal departmental announcement or in 
social medias (Fig. 3 and Fig. 8).

•	 With reference to cultivable Organic area ‘average’ 
gradual decline observed in the areal extent of 
cultivated organic farming land from the year 
2009 to 2013 (highlighted in red line in Fig.  8). 
This can be attributed to the issues associated with 
India’s genetically modified Bacillus thuringiensis 
(Bt) cotton cultivation. Finer level discussion of 
Bt cotton issues is out of scope of this article and 
respective details can be seen in (References No 
14, 15 and Web Reference No. 67). Comparatively 
from year 2018 onwards organic agriculture land 
area exhibits upward growth than wild area land. 

•	 Fig.  7 brings out the details about number of 
Organic Producers of India from year 2007. With 
reference to number of producers, it is observed 
that other than an outlier (no data available for the 
year 2017) the average growth rate of number of 
organic producers exhibits a positive trend from 
year 2007 to 2018.

•	 When comparing the number of organic producers 
of year 2011 and 2012, in the year 2012 the number 
of organic producer is increased (Fig. 7). However 
in the year 2012 the areal extent of organic land 
decreased to the bottom line (of 500000 ha) and at 
the same time the areal extent of wild area continue 
to increase (of 4700000). Respective details are 
highlighted in Fig.  8 using red circles. Statistical 
significance and growth details of such relationship 
can be understood only when a in depth analysis 
of commodity wise study is carried out comprising 
both organic agriculture and wild products.

•	 While comparing Table 1, Fig.  3 and Fig.  7, it 
has been found for the year-2017 no data entry 
details are available for the number of producers, 
processors and exporters from any one of the 
references listed under this article. When relating 
this particular observation with the earlier 
observations (observation made related to the areal 
extent of organic land and wild area in the year 
2017), it can be said that all data pertaining to year 
2017 need to be rechecked to know the facts for 
the sudden fall of wild organic land during the year 
2017 as well as downward trend of same since year 
2017. Hence, till the year 2017 data entry details 

Fig. 7. Number of Organic Producers of India from year 2007
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are going to be validated the following Fig.  8 is 
more suitable than Fig. 3. 
About Data Source: FiBL & IFOM–Organic 

International publications from year 2008 to 2019 
(From References No 37-48); #Data for the year 2019 
is ascertained based on web content mining (not from 
any FiBL & IFOM reports); *Data not available

The above listed observations are the outcome 
of extensive data mining and subsequent analytics of 
major key indicators of organic farming sector of India 
starting from year 2003 to 2020. However, for most 
part of the analytical study the common data available 
during the period from 2007 to 2020 is considered. 
Overall this study is much useful in tracing out the 
above highlighted concerns of Organic Farming sector 
of India which may be possible to overcome with the 
help of respective functional organizations of Organic 
Farming sector of India as well as by deeply analyzing 
the commodity wise products of both organic agriculture 
and wild products which is currently out of the scope 
of this article due to the non-availability of commodity 
wise data from the year 2003 or 2007 onwards. 

11.	 NEED AND SIGNIFICANCE OF GEO-
SPATIAL ANALYTICS IN ORGANIC 
FARMING 
The GeoSpatial Analytics of Organic Farming 

sector mainly brings out the area specific information 
pertaining to a taluk or district or state level which 
can be integrated together mainly to project the status 

at National and International levels. Any such Geo-
Analytical systems certainly make uses the spatial 
thematic layers of the corresponding region which has 
to be digitally analyzed in a GIS environment mainly to 
derive and displays the results of analytical outcomes 
or queries along with its spatial context related details. 
In case of Organic Farming studies, with reference 
to region or scale of the study area (aerial extent of 
the study area), Analytics in Organic Farming can be 
classified as Local or Regional. Statistical analysis of 
individual organic farming fields performed through 
data analytics techniques can be called Local Analytics. 
Any such analytics which works on the defined dataset 
of local farm mostly make uses structured data. Past 
data pertaining to minimum three years of the plot 
area is needed for any meaningful statistical analysis. 
Any analytical model of such sort is useful to know 
the growth as well as yield status of the respective 
plot in subsequent years and mostly can forecast the 
status of the respective organic farm from forth year 
onwards. The vegetation indices which are used to 
check the growth of the plants, calculates the yields, 
monitors the health and progress details of the normal 
agriculture fields also need to be fine-tuned to such 
Organic Farming plots. 

The Regional scale Analytics of organic farming 
supports for the integrated analysis of data collected 
from the smallest administrative unit level (taluk) to 
districts, states and finally tend to relate and consolidates 
the impact of respective region at state as well as at 

Fig. 8. Data Analytics outcome of major Key Indicators of Organic area of India (from year 2007 to 2019)
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National level. In such scenarios Geo-Analytical models 
play vital role right from data collection, ETL process 
(Extract, Transform, Load), pre and post processing 
of data and finally in defining a suitable model which 
can find out the future insights with the help of various 
ML/DL algorithms. All these certainly requires in 
developing as well as in integrating respective analytical 
model over the GIS environment as this can only act 
as a meaningful Decision Support System (DSS). As 
on date both COTS and few Open source GIS tools 
supports Python based ML/DL interpreter or plugins as 
part of their tool extension mainly to develop, test and 
deliver many such domain specific ML/DL models. 
Hence, with reference to National Organic Farming 
sector a GIS supported Analytical DSS is need of 
the hour as this helps in effectively monitoring and 
improving the Organic Farming sector’s performance 
as well as during real time decision making process. 
Both the Local and Regional Analytical models requires 
minimum three plus year’s temporal information of 
respective organic forming plot or region and such 
temporal data analytics is mandatory to project and 
derive a meaningful predictive forecasting model 
that suits for the respective farm or region that has to 
be analyzed. Also both the above detailed local and 
regional Geo Analytical models has to explore the 
complete advantages of various fields of data science as 
shown in Fig. 1. Integration of taluk, district and state 
level information will brings out the actual status of 
Organic Farming sector of a country right from small 
administrative unit to national level. At Global level, the 
outcome of nationwide organic indices are consolidated 
to derive the status at continents level. Such integrated 
mechanism can only be achieved through a GIS-DSS 
based ML/DL model which can only deliver answers 
for the following major challenges of Organic Farming 
sector of India or any other country. 

12.	 GRAND ANALYTICAL CHALLENGES 
OF ORGANIC FARMING SECTOR OF 
INDIA AND NEED OF DEVELOPING 
ADVANCED RESEARCH MODELS
Ramesh et  al. 2005, 2010 is first from India 

identified the actual major analytical challenges of 
Organic Farming sector of India and part of his views 
is captured in the first Column of following Table 3. 
Though Ramesh et al. articles did not talk about any 
data Analytics, these challenges can be very well 
answered by developing advanced analytical research 

models for which the above detailed GIS-DSS based 
ML/DL approach forms the basic foundation. In line 
to this, the following table is an attempt to address 
Ramesh et al. 2005 observations using ML/DL based 
Analytical approach. As on date getting the much 
required input data from authenticated agencies for 
taluk, district, state level is first major challenge which 
is not available for any meaningful analytical research. 

13.	 CONCLUSION
Government of India has recognized Organic 

Farming industry as a potential export sector due to 
its exponential growth over the years. In line to this 
through an extensive in-depth analysis of major key 
indicators of Organic Farming sector of India the 
following technological gaps can be can be achieved 
to further spread and enhance the profitability of the 
organic farming sector of India
•	 First as per the defined scientific criterions of 

Organic farming practices a nationwide GIS based 
mapping has to be undertaken mainly to digitally 
map the terrain which are suitable for Organic 
farming. In addition to collecting, integrating and 
analyzing voluminous data right form taluk, district 
and state level, such domain specific customized 
GIS also need to have provisions to incorporate 
details related to temporal organic farming 
practices followed at respective local regions

•	 Such data centric GIS tool further need to be fine-
tuned as a real time Decision Support System (DSS) 
with the support of various ML/DL based Geo-
Analytical models which needs to be developed 
through Research and Development and field 
validation process 

•	 In addition to above a web based information 
dissemination portal of such study can be made 
available under the banner of ‘National Digital 
Atlas of Organic Farming Sector of India’ which 
can displays the information in 24/7 mode between 
and across the decision makers locations.

•	 A GIS based mobile interface has to be developed 
which can deliver the selective services and 
advices of respective atlas directly to the mobiles 
of farmers 

•	 Overall, an integrated GIS+Analytics+DSS, ITES 
based Organic Farming Real Time System has 
to be developed that can deliver answers for any 
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Table 3. Table listing out the grand analytical challenges of Organic Farming sector of India that need to be focused by  
developing suitable advanced analytical models

Challenges of Organic 
Farming

Primary data required Type of Analytics Probable approach of 
data analytics model Outcome of model

Can organic farming 
produce enough food for 

everybody?

The following data from taluk to district to state 
level are required: 

i) Data pertaining to commodity wise crop details 
from each taluk, districts, state level are mandatory 
ii) Details related to total cultivable land used for 

Organic Farming, yield per acre produced at taluk, 
district level are mandatory.

iii) To predict the yield of organic farms through 
ML/DL based models the parameters such as Soil 
native-natural carbon level, leaf biomass index, 

chemicals avoided during the phase change periods, 
weather conditions such as humidity, temperature, 

etc. are needed. 
iv) Socio-economic details including population, 

Consumption of food grains, etc. 
Any such analysis requires temporal data covering 
over a period of three to four years of the region or 

farm

Predictive 
Analytics

Data Capture -> Storage ->
Preprocessing ->
ETL-> Analytics 
with suitable ML/

DL techniques -> Post 
Processing -> Data 

integration on GIS-DSS 
environment-> Query-> 

Visualization 

Foresight 
Information

Is it possible to meet the 
nutrient requirements 
of crops entirely from 

organic sources?

Terrain specific factors such as Soil type, water, pH 
details, No of manure production units its quantity, 

manure supply-demand details, etc.

Diagnostic 
Analytics 

&
Predictive 
Analytics

Data Capture -> Storage ->
Preprocessing ->
ETL-> Analytics 
with suitable ML/

DL techniques -> Post 
Processing

Insight & Foresight 
information

Are there any significant 
environmental benefits of 

organic farming?

Need land specific information during the pre-
organic farming period, during land conversion 

period and after the land conversion period, other 
terrain specific details, etc.

Descriptive 
Analytics 

& Predictive 
Analytics

Data Capture -> Storage ->
Preprocessing ->
ETL-> Analytics 
with suitable ML/

DL techniques -> Post 
Processing -> Data 

integration on GIS-DSS 
environment-> Query-> 

Visualization 

Hindsight and 
Insight Information

Is the food produced by 
organic farming superior 

in quality?

Product inspection reports of farm and certification 
agencies

Descriptive 
Analytics 

& Predictive 
Analytics

Data Capture -> Storage ->
Preprocessing ->
ETL-> Analytics 
with suitable ML/

DL techniques -> Post 
Processing

Hindsight 
and Insight 

information. (The 
superiority details 
will become part 
of the label of the 
Organic Product)

Is organic agriculture 
economically feasible?

Population, Total cultivable area, total area used for 
organic farming, commodity wise production details, 

consumption details, etc

Prescriptive 
Analytics

Data Capture -> Storage ->
Preprocessing ->
ETL-> Analytics 
with suitable ML/
DL techniques -> 

Post Processing Data 
integration on GIS-DSS 
environment-> Query-> 

Visualization

Foresight 
information

Is it possible to manage 
pests and diseases in 

organic farming?

Specific details related to disease happened during 
before and after land conversion stage

Descriptive 
Analytics &
Predictive 
Analytics 

Data Capture -> Storage ->
Preprocessing ->
ETL-> Analytics 
with suitable ML/

DL techniques -> Post 
Processing -> Data 

integration on GIS-DSS 
environment-> Query-> 

Visualization 

Hindsight and 
Insight information
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queries raised both by decision makers as well as 
farmers of India 
Any such integrated system will be able to brings 

out many hidden data centric facts of Organic Farming 
sectors of India and real time practical use of such data 
centric system will certainly enhance the productivity 
of the Organic Farming sector of our country right 
from taluk, district and at state level. Such practices 
helps the small farmers to take the advantage of the 
lucrative Organic Farming market which could directly 
contribute towards the improvement of their economic 
well-being.
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