



Review Article
Nexus between Geographical Indications and Sustainable Development Goals - an explorative case study of Rice in India 
Abstract 

In the current study, trend of registration of Geographical Indications (GIs) in Rice, an important staple crop in India is traced, their multi-dimensional potential in contribution towards Sustainable Development Goals (SDGs) adopted by United Nations member countries is explored. An attempt is also made to identify challenges in harnessing Rice GIs potential and possible solutions. The study is based on secondary data. As on 03-10-2025, 31 rice GIs are registered in India and are spread across twenty States/Union Territories. Further 23 pending rice GI applications are spread across 13 states/UTs of India. Registered rice GIs are having diverse special characteristics and have potential in contributing towards different SDGs. However checking food fraud through effective governance, value chain management for fair distribution of returns and adaptation to emerging climate change are the key issues to be handled.  Accordingly based on  the development stage of each rice GI, appropriate support from government is needed. Further applying FAO-OriGIn framework of Sustainable Strategy for Geographical Indication (SSGI), each rice GI has to be evaluated and road map for sustain its effort in contribution towards SDGs need to be build. For this, awareness creation and capacity building of different stakeholders is the key.

Key words:  Geographical Indications, GIs, Sustainable Development Goals, SDGs, Sustainability, Rice, Governance, asymmetry, knowledge common .

1. Introduction

Geographical Indications (GIs) a special type of collective Intellectual Property Right (IPR), is a sign used on products that have a specific geographical origin and possess qualities or a reputation that are due to origin (WIPO,2021). GI right grants the authorized holder, the power to prohibit the use of the indication by any third party and acquisition of a right is the means by which protection for a geographical indicator is secured. GIs through harnessing geography-quality nexus, command higher prices in markets. By signaling distinctness, the GI institutional mechanism helps in building a product's reputation and mitigating the problem of ‘asymmetry of information’ between producers and consumers (Akerlof, 1970).   In some contexts, a GI is seen as a suitable strategy for 'revalorizing' traditional plant varieties (Gonzalez,2025). Maze (2023) conceptualized GIs as 'Knowledge Commons’ i.e a set of shared collective knowledge resources constituting a complex ecosystem created and shared by a group of people.  Agricultural GIs serve as instrument of local economic development in specific geographic areas. Do agricultural GIs also have potential to contribute towards (17) SDGs of United Nations (UN) member states adopted in 2015? This is the question explored in this study focusing on GIs in a major staple crop in India i.e. rice. 

2. Review of literature.

Several studies in the past examined economic effects and trade impact of agricultural GIs (Torok et al,2020; Cui et al,2025; Fillipis et al., 2022; Mao and Gorg, 2024; Bansal and Singh,2024; Li et al,2024; Lin etal,2025).  Wu (2024), Li and Ouyang (2025) in the context of China, reported that Agricultural GIs significantly enhanced the subjective wellbeing of rural residents.  Ye et al (2025) in the context of China, reported that geographical indicated agricultural product reduced rural and urban income gap. Valverde et al. (2023) illustrated that the advantages resulting from GI labels and their impact on rural development can vary in relation to the level of social capital and the strength of local networks.

In recent past some studies focused on potential positive effects of agricultural GIs on biodiversity (Prasanna et al,2021; Rajashekar and Prasanna,2024; Cristallo,2025) inclusive and sustainable development (Prasanna, 2022). Fuentes and Roig (2025) identified three primary discourses in research regarding GI viz, institutional and governance aspects, certified products and its intangible symbolic value and GIs role in promoting sustainability within the protected regions and members.  Milano and Cazella (2021), Falasco et al (2024a) and Falasco et al(2024b), examined environmental sustainability of agricultural GIs. Milano and Cazella (2021) based on review of 28 studies reported positive effects of GIs on environment in economically developed countries and negative effects in less economically developed countries. Carlini et al evaluated environmental sustainability of GI legume in Spain focussed on parameters like soil quality, air quality, water used and biodiversity.  

Zhang and Liu (2025) based on empirical analysis in the context of China, reported that each additional GI for agricultural products, reduced agricultural carbon intensity by 0.3679 units on average. Gan et al(2025) ) based on empirical analysis in the context of China, reported that GI certification led to an approximate 3.2 percent decrease in methane emission, with additional GI contributing 0.8 percent to the reduction. They observed that the reduction in methane emission was due to a decrease in fertilizer application and enhancement in agricultural technology.  Liu et al (2025) in the context of China, observed that farmer's geographical indication cognition directly positively influenced their willingness to implement green production. Regolo et al (2025) examined effect of GI intensity (proportion of GI certified farms) and diversity (number of GI products) on sustainable agriculture, focussing on regional level in France. They reported that regions where there has been increase in the presence of GIs, there was greater improvement in their economic (agricultural value crated per farmer), social (increase in agricultural employment) and improved biodiversity and environmental performance. They also indicated the distinct and complementary effect of GI diversity and intensity in sustainable development of territories. Ruggieri et al. (2023) and Ruggieri et al. (2025) showed that polycentric structure of governance in Protected Designation of Origin (PDO) system in Loire valley wine area of France enabled agro-ecological transition by facilitating collective coordination. 

Most of the past studies examined economic, environmental and, social sustainability effect of agricultural GIs either focussing on individual component or in combination.  Only very limited studies examined agricultural GIs potential effects on Sustainable Development Goals (SDGs) adopted by United Nations member states in 2015.  (Kimura and Rigolot,2025a; Kimura and Rigolot,2025b; Guareschi et al,2023; Vitorino and Avrichir,2024; Kimura and Rigolot,2025).  Based on local stakeholders’ point of view, Kimura and Rigolot (2025a&2025b) reported that in Japan Mishima potato GI can contribute to at least nine SDGs in production, transformation and commercialization stage.  Study of Guareschi et al (2023) is methodology development study, where in three steps are involved in measuring GI contribution to SDGs. The three steps are (i) the identification of the benefits that the production activities codified in a GI bring to the territory (ii) measuring such benefits i.e Public Goods (PGs) through indicators and (iii) establishing connection between PGs and SDGs. Vitorino and Avrichir (2024) study is based on content analysis of technical specification booklets of GIs in the context of Brazil. Based on the principles that " Sustainability is a pathway and not a state” and "GI systems are diverse", Food and Agricultural organization (FAO) and Organization for an international Geographical Indications Network (OriGIn), developed Sustainability Strategies for GI systems (SSGI) framework for developing roadmap towards increased sustainability at individual GI level. SSGI consists three phases viz.; prioritization, assessment and improvement with overarching component of communication.

In this backdrop, current study focuses on nexus between GIs and SDGs in Rice crop in India.  More specifically in the current study, trend of registration of Rice GIs in India is traced, their multi-dimensional potential in contribution towards SDGs is explored and challenges in harnessing their potential and possible solutions are identified. 

3. Data and Methodology 

The study is based on secondary data, collected from GI registry website https://ipindia.gov.in/writereaddata/Portal/Images/Total_Registered_GI_details_of_GI_Application_in_India.pdf and https://search.ipindia.gov.in/GIRPublic/  accessed  on 03-10-2025. In the case of registered rice GIs, information was collected from individual rice GI related documents.  In the case of pending rice GIs, information was extracted from individual rice formality check and examination reports. Simple tabular analysis and qualitative analysis were employed in analysing data collected and information extracted.
4. Results and discussion

4.1 Trend in rice GI registration in India

As a TRIPS (Trade Related aspects of Intellectual Property Rights) compliance mechanism, India enacted the Geographical Indications of Goods (Registration and Protection) Act, 1999, adopting a sui-generis system. The act came into effect from 15 September 2003, and registration of GIs began in the year 2004–05.  A registered GI gets protection for 10 years from the date of application. However, the registration can be renewed after every 10 years, thus perpetual protection in possible under Indian GI act.  Sui-Genesis system of GI protection for agricultural products comprising an effective registration system, documentation of standardization, effective mechanisms for sanctions for violation and dispute resolution, long term certainty of GI right holders, is expected to support SDGs (Nurani et al,2025).

Registration of GI under Indian GI Act gives protection only in India. For getting protection in other countries two routes are available. One is registration in other countries through applying in each individual country. The second route is through WIPO's single window mechanism for GI registration at the international level, under the Geneva Act of the Lisbon Agreement on appellation of origin and Geographical Indications enacted in 2015, with single application.  But under this agreement registration is limited to member countries only and as on 14-07-2025, there were 44 contracting parties to the Lisbon agreement covering 73 countries. GI being prominent IPR signalling product quality and distinctness, is often one key consideration for mutual recognition in many bilateral and multi - lateral trade agreements. constituting a third route for protecting a GI in a foreign country.

	Table.1   Progress of Rice GIs registration in India (number and name)

	Year 
	All GIs
	Agricultural GIs
	Rice GIs
	Rice GI name

	2004-05
	3
	1
	 
	

	2005-06
	24
	2
	 
	

	2006-07
	3
	2
	 
	

	2007-08
	31
	11
	2
	Navara rice, 

Palakkad Mattan rice

	2008-09
	45
	10
	1
	Pokkali rice

	2009-10
	14
	5
	 
	

	2010-11
	29
	6
	2
	Wayanad Jeerakasala rice 

Wayanad Gandakhasala rice 

	2011-12
	23
	4
	 
	

	2012-13
	21
	2
	 
	

	2013-14
	22
	3
	2
	Kalanamak rice, Kaipad rice

	2014-15
	20
	11
	 
	

	2015-16
	26
	9
	2
	Ajara Ghansal rice,

Basmati rice 

	2016-17
	33
	14
	1
	Ambemohar rice

	2017-18
	26
	7
	4
	Joha rice of Assam, 

Tulaipanji rice, 

Gobindobhog rice,

 Katarni Rice

	2018-19
	23
	13
	2
	Boka Chaul, 

Jeeraphool rice

	2019-20
	22
	8
	1
	Chokuwa rice of Assam

	2020-21
	5
	1
	1
	Chak-Hao rice

	2021-22
	50
	16
	1
	Balaghat Chinnor

	2022-23
	55
	24
	2
	Adamchini Chawal, 

Nagri Dubraj rice

	2023-24
	160
	48
	7
	Bhandara Chinnor rice, 

Mushqbudji rice, 

Marcha rice,

Khamti  rice, 

Uttarakhand lal chawal, 

Kalonunia rice,

 Koraput kalajeera rice 

	2024-25
	62
	19
	3
	Andaman Karen Musley rice, Radhunipagal rice, 

Ramnadu Chittirakarai rice 

	Total 
	697
	216
	31
	


At global level, around 24500 GIs were in force in 2024(WIPO,2025).  Against this, under Indian GI Act, 1628 applications were received as on 3-10-2025. out of which 697 GIs (43%) got registered. At global level, 38.1 percent of GIs in force in 2024 were Agricultural and food stuff GIs (WIPO,2025). Out of 697 registered GIs in India, 57 registered GIs (8.2 %) are for foodstuffs and 216 registered GIs (31%) are Agricultural GIs spreading across 75 crops. Maximum agricultural GIs registered are with respect to rice crop i.e 31 GIs, constituting 14 percent of Agricultural GIs registered. Details of year-wise progress in GI registration in India (table.1) indicates that maximum number of total GIs (160), agricultural GIs (48) and Rice GIs (7) were registered in 2023-24. Though GI registration began in 2004-05, first rice GIs was registered only in 2007-08.  

The details of geographic spread of registered and pending rice GIs in India are presented in the table.2.  31 registered rice GIs are spread across twenty States/Union Territories of India. 23 pending rice GI applications are there and are spread across 13 states/UTs of India. Highest number rice GIs are registered with respect to Kerala (6) followed by West Bengal (4). On the other hand, maximum number of pending rice GIs are with respect to Tamil Nadu followed by Tripura and Bihar in that order.

	Table.2. Rice GIs spread across states and UTs in India (number)

	State/UT
	Registered
	Pending
	Total

	Andaman and Nicobar
	1
	 
	1

	Arunachal Pradesh
	1
	 
	1

	Assam
	3
	 
	3

	Bihar
	2
	3
	5

	Chhattisgarh
	2
	1
	3

	Delhi
	1
	 
	1

	Goa
	 
	1
	1

	Haryana
	1
	 
	1

	Himachal Pradesh
	1
	1
	2

	Jammu&Kashmir
	2
	1
	3

	Karnataka
	 
	1
	1

	Kerala
	6
	 
	6

	Madhya Pradesh
	1
	2
	3

	Maharashtra
	3
	1
	4

	Manipur
	1
	 
	1

	Nagaland
	1
	 
	1

	Odisha
	1
	1
	2

	Punjab
	1
	 
	1

	Rajasthan
	 
	1
	1

	Tamil Nadu
	1
	5
	6

	Tripura
	 
	4
	4

	Uttarakhand
	2
	 
	2

	UttarPradesh
	3
	 
	3

	West Bengal
	4
	1
	5

	Total
	31
	23
	54


	Table.3 State /UT wise distribution of registered Rice GIs 

	State/UT
	Number of Registered rice GIs 
	Rice GI names

	Andaman and Nicobar
	1
	Andaman  Karen Musley Rice

	Arunachal Pradesh
	1
	Aurnachal Pradesh Khaw Tai (khamti rice)

	Assam
	3
	Joha rice , Boka Chaul, Chokuwa rice

	Bihar
	2
	Katarni Rice, Marcha Rice

	Chhattisgarh
	2
	Jeeraphool, Nagri Dubraj

	Delhi
	1
	Basmati

	Haryana
	1
	Basmati

	Himachal Pradesh
	1
	Basmati

	Jammu&Kashmir
	2
	Basmati, Mushqbudji rice

	Kerala
	6
	Navara rice, Palakkadan Matta Rice, Pokkali Rice, Wayanad Jeerakasala rice, Wayanad Gandhakasala rice, Kaipad rice

	Madhya Pradesh
	1
	Balaghat Chinnor

	Maharashtra
	3
	Ajara Ghansal Rice, Ambemohar rice, Bhandara Chinoor rice

	Manipur
	1
	Chak-Hao

	Nagaland
	1
	Chak-Hao

	Odisha
	1
	Koraput Kalajeera Rice

	Punjab
	1
	Basmati

	Tamil Nadu
	1
	Ramanadu Chithiraikar Rice

	Uttarakhand
	2
	Basmati, Uttarakhand Lal chawal

	UttarPradesh
	3
	Basmati, Kalanamak, Adamchini Chawal

	West Bengal
	4
	Tulaipanji rice, Gobindabhog rice, Radhunipagal Rice,Kalanunia rice


A look into registered rice GIs (table.3) indicates that in case of two GIs namely basmati rice and Chak-Hao, GI rice area is spread in more than one state/UT. Basmati rice is cultivated in specific areas of seven states/UTs i.e Delhi, Haryana, Himachal Pradesh, Jammu & Kashmir, Punjab, Uttar Pradesh and Uttarakhand. In case of Chak-Hao, the GI area is spread across Manipur and Nagaland.  Other rice GI area is limited to any one specific state/UT. Only in 9 states/UTs, more than one rice GI is registered. In the states/UTs Goa, Karnataka and Tripura, there are pending rice GIs as on 03-10-2025, but there are no registered GIs (table.4). In the context of China, a country with 154 rice GIs, Fan et al (2025) observed that elevation, effective cumulative temperature, precipitation and soil organic matter were the dominant environmental determinants of rice GI distribution. In case of India also rice GIs are spread across diverse agro-climatic conditions as is evident from table 3 and 4. Categorization of GI rices based on special characteristics is presented in the table.5. 

	Table 4. State/UT wise distribution of pending rice GIs

	State/UT
	Number of pending rice GIs 
	Pending Rice GI names

	Bihar 
	3
	Bhagalpuri Malbhog Rice, Sonachur Rice and Kessore Rice

	Chhattisgarh
	1
	Karhani Rice

	Goa
	1
	Korgut Rice

	Himachal Pradesh
	1
	Japonica Red Rice

	Jammu & Kashmir
	1
	Red rice of Jammu and Kashmir

	Karnataka
	1
	Kagga rice

	Madhya Pradesh
	2
	Seoni Jeera Shankar Rice, Luchai rice

	Maharashtra
	1
	Wada Kolam Paddy Rice

	Odisha
	1
	Kalazira Rice

	Rajasthan
	1
	Bundi basmati rice

	Tamil Nadu
	5
	Thooyamalli Rice,Sivagangai karuppu kavuni rice, Ramanthapuram Poongar rice, Meenambur Seeraga samba rice, Seeraga samba rice

	Tripura
	4
	Tripura Binni (Guria ) Rice, Tripura kali khasa rice, Tripura brown rice, Tripura harinarayan rice

	West Bengal 
	1
	Kanakachur Rice 


Table.5 Distribution of registered rice GIs of India based on special characters 

	Special Characters
	Registered GIs

	Aromatic
	Basmati, Wayanad jeerakasala, Wayanad gandhakasala, Kalanamak, Ajara Ghansal, Ambemohar ,Tulaipanji,Gobindobhog, Katarni,Jeeraphool, Chak-Hao, Balaghat Chinnor, Nagri Dubraj, Adamchini, Bhandara Chinoor, Mushqbudji, Marcha Rice, Khamti rice, Uttarakhand lal chawal,Kalonunia rice, Koraput Kalajeera, Andaman Karen Musley, Radhunipagal

	Medicinal
	Navara, Chak-Hao, Palakkadan matta, Kalajeera, Govindabhog, Joha rice

	Saline tolerant
	Pokkali, Kaipad

	Drought tolerant
	Adamchini rice

	Cultivated under integrated Rice-aquaculture system
	Pokkali, Kaipad

	Zero cooking
	Chokuwa rice and Boka chaul of Assam. In case of these GI rices soaking the kernels in water is sufficient to prepare for consumption.


4.2 Rice GIs Potential for contribution in SDGS

Many GI rices are cultivated in organic method and thus are soil health friendly and preferred by consumers. Organic method of GI rices contributes to reduced carbon foot print (Chen et al. (2025). Some of rice GIs are not only rich in nutritive value but also in medicinal value (Manikandan et al,2025) and thus contribute in SDG3 i.e good health and wellbeing. Further these rice GIs have potential in empowering small and marginal farmers, as they are cultivated in marginal and problematic soils like saline soils, higher reaches of valley etc and command higher price in market due to their output of aromatic rice types.  Chaudhary et al (2025) reported that Joha rice has nutraceutical properties and there are 22 major Joha rice varieties grown on relatively marginal lands with low productivity.  Hence GI rices have potential to contribute towards several SDGs as outlined in the table.6. However, in realizing these potentials, Collective action in defining the production limit, identifying indicators of quality of GI product, building up strategies for marketing and consumer orientation (Radhika and Raju,2021), Governance mechanism (Radhika etal,2001), autonomy of GI commodity producers to innovatively adapt to changes as well as strong product identity (Penker et al,2022) and value chain of GIs plays a key role.  

	Table.6 Potential of Rice GIs in SDGs 

	SDG No.
	SDGs
	Rice GIs contribution potential 

	1 &2
	No Poverty and zero hunger
	GI rices due to their special aroma and nutritive value, command higher prices (both at domestic and global level) thereby contribute in poverty reduction and hunger reduction.

	3
	Good Health and Wellbeing
	Several rice GIs (like Navara, Chak-Hao blackrice) are not only rich in nutritive value but also have medicinal value and hence contribute towards good health and wellbeing

	4
	Quality education
	Training regarding specific agricultural practices for maintaining quality of GI rice, inter-generation transfer of knowledge for quality and reputation maintenance of GI rice, higher income due to premium price leads to good access to education for family members.

	5
	Gender equality
	Jeeraphool rice is grown by Tribal women. Likewise in other GI rices also women participation may be more.

	6
	Clean water and sanitation
	GI rices are cultivated in different ecosystems. Some GI rices are cultivated under integrated system of Paddy and aquaculture. Hence these Rice GIs aid in protecting water related ecosystems and circular agriculture.

	7
	Affordable and clean energy
	As many GI rices are cultivated in organic method using manual labour, contributes in the use of clean energy.

	8
	Decent work and Economic growth
	GIs are basically collective Intellectual property rights with potential to contribute in inclusive and sustainable development. It is also anticipated that, GIs as collective IPR linked to a particular rice GI, particular territory, enables all the authorized producers to have their share in premium commodity market. Use of traditional labour-intensive techniques in cultivation and processing of GI rices can create increased employment opportunities. 

	9
	Industry, innovation and infrastructure 
	Development of specific GI rice processing industry and infrastructure development. Cui et al. (2025) observed that agricultural industrial agglomeration plays a mediating role in driving income growth of farmers through GIs. Premium price of a GI rice, incentivizes development of high yielding varieties of the GI rice, like in basmati 43 varieties are developed. 

	10
	Reduced inequalities
	Some rice GIs have potential in reducing inequalities as they provide opportunity for efficient use of resources in marginal environments (like Pokkali rice from Kerala in saline soils). Premium price for GI products aid in reducing income inequalities between different groups of farmers and also rural urban income gap. 

	11
	Sustainable cities and communities
	GIs are collective IPRs and hence create sustainable communities with cultural identity.

	12
	Responsible consumption and production
	In the case of GI Rice Bokachaul Soaking the parboiled kernels in cold water or hot water is sufficient to prepare for consumption. In the case of Chokuwa rice also soaking kernels in water is sufficient to prepare for consumption. Hence these rice GIs contributes towards clean environment. Many GI rices are produced using organic method. No chemical or less chemical use is the rule followed in production of several GI rices.  Further to maintain quality of GI rices, production of specific GI rice cannot be "delocalized" and must be produced following specific set of practices. This in turn creates incentives for sustainable use of regional resources and protecting environment.

	13
	Climate Action
	As GI rices are cultivated in no chemical or low chemical condition, carbon foot print will be lower. Further local consumption of rice GIs (by avoiding long distance transport) contributes to lower GHG emission,

	14
	Life below water
	Some GI rices are cultivated under integrated system of Paddy and acquaculture. This kind of systems helps in supporting life and diversity in below water ecosystem besides contributing to circular agriculture.

	15
	Life on land
	As GI rices are cultivated in environment friendly manner help in protecting biodiversity and natural habitats. Each GI covers several traditional varieties contributing to conserving biodiversity and resilience. Further in the case of several GI rices, improved varieties with higher potential are developed contributing to increase in agro-biodiversity. For instance, in the case of basmati 43 varieties are developed and in Kalanamak four improved varieties are developed.

	16 &17
	Peace, justice and strong institutions& Partnerships for the goals
	Governance and value chain of GIs in general and rice GIs in particular constitute strong institutions for fairness and justice in reaping economic and environmental benefits from use of GI mechanism. International and mutual recognition of GIs aids in cooperation and trade and also transition to low carbon agriculture.


4.3 Governance of Rice GIs

According to the Geographic Indications of goods (registration and protection) Act of 1999, any association of persons or producers or any organization or authority established by or under any law for the time being in force representing the interest of the producers of the concerned goods can be the applicant for registration of GIs. Accordingly, 20 Rice GIs are registered in the name of farmers association or farmer producer organizations (Table.7). 10 rice GIs are registered in the name of agencies like State Agricultural Universities (SAUs), State Agricultural Management & Extension Training Institute (SAMETI), Agricultural Producer Company Limited, State Agricultural Marketing Board etc.  Basmati rice is registered in the name of the Agricultural and Processed Food Export Development Authority (APEDA). In the case of basmati, initially, a society named "Heritage" from Haryana state applied for registration on 19-08-2004. But as the heritage society represented basmati rice stakeholders from Haryana state only, excluding stakeholders from other basmati rice growing states, registration in the name of Heritage society was refused. Later basmati rice was registered in the name of APEDA a central government agency. Section 10A of the APEDA act authorizes APEDA to register and protect special products in or outside India. In the case of 23 pending rice GIs (which are subject to pre-examination and examination), the registrar of GI is recommending that the applicant has to be association of producers. 
Under Indian GI act, after registration of a GI, authorized users of the GI must get registered. This provides an opportunity for individual farmers /producers and other stakeholders using the particular GI get registered and harness benefit of GI registration. Details of number of authorized used registered in the case of GI rices are presented in the table 7. Extent of geographical area associated with each rice GI varies, accordingly, number of authorised users also varies. Only in the case of 12 rice GIs, authorised users are registered so far and in case of 23 Rice GIs, applications are pending for registration as authorized users (table.7). Not only farmers but also other entities like service co-operative banks, Krishi Vignan Kendras (KVKs), Farmer Producer Company (FPCs), private companies are applying for registration as authorised users in GI rices. A West Bengal based company Amalfarm solution private limited has applied for registration as authorised user in not only with respect to six rice GIs from Kerala, but also with respect to some other Rice GIs. In case of Kaipad rice, a private company Tradedition venture located in Trivandrum of Kerala, has also applied for registration as authorised user. One reason for poor registration of authorised users is lack of awareness about functioning of Gis (Akriti and Pinakini,2024).

 In recent years besides registration of authorised users, two other bodies are being recommended by the registry in the case of each individual GI.  They are (i) an inspection body (which includes an independent neutral agency) for post registration monitoring of quality of GI rice and enforcement of GI and (ii) internal watchdog mechanism for regulating quality of GI product. As they are not mandated under GI Act, in the case of many GIs such inspection body and quality control mechanisms are not established yet (Akriti and Pinaki,2024).

	          Table.7 Governance of Rice GIs in India

	S.NO
	GI name
	Registered proprietor of GI
	Number of registered authorised users
	 Number of authorised users (pending registration)

	1
	Navara Rice
	Navara Rice Farmers Society
	37
	1

	2
	Palakkadan Matta Rice
	Palakkadan Matta Farmers Producer Company Limited
	22
	1

	3
	Pokkali Rice
	Kerala Agricultural University,Pokkali land development agency
	 
	2

	4
	Wayanad Jeerakasala Rice
	 Kerala Agricultural University. 2. Wayanad Jilla Sugandha Nellulpadaka Karshaka Samithi
	 
	1

	5
	Wayanad Gandhakasala Rice
	1.Kerala Agricultural University. 2. Wayanad Jilla Sugandha Nellulpadaka Karshaka Samithi
	 
	1

	6
	Kalanamak Rice
	Kalanamak Scented Paddy Production & Conservation Society
	580
	73

	7
	Kaipad Rice
	Malabar Kaipad Farmers' Society
	1
	2

	8
	Joha Rice Of Assam
	1. Assam Agricultural University and 2. Seuj Satirtha
	3
	2

	9
	Ajara Ghansal Rice
	Ajara Taluka Shetkari Vikas Mandal
	243
	1

	10
	Ambemohar Rice
	Mulshi Taluka Ambemohar Samvardhan Sangha
	111
	1

	11
	Tulaipanji Rice
	1. State Agriculture Management & Extension Training Institute (SAMETI) and 2. Uttar Banga Krishi Viswasvidyalaya
	9
	5

	12
	Gobindabhog Rice
	1. State Agriculture Management & Extension Training Institute (SAMETI) and 2. Bidhan Chandra Krishi Vishwavidyalaya
	15
	7

	13
	Katarni Rice
	Bhagalpuri Katarni Dhan Utpadak Sangh
	149
	168

	14
	Chokuwa Rice of Assam
	Seuj Satirth
	0
	0

	15
	Basmati
	The Agricultural and Processed Food Products Export Development Authority (APEDA)
	 
	2451

	16
	Boka Chaul
	Lotus Progressive Centre (LPC), (2) Centre for Environment Education (CEE)
	3
	1

	17
	Jeeraphool
	Jaivik Krishi Utpadak Sahkari Samiti Maryadit
	 
	2

	18
	Chak-Hao
	North Eastern Regional Agricultural Marketing Corporation Limited (NERAMAC)
	 
	64

	19
	Balaghat Chinnor
	Balaghat Chinnor Utpadak Sahkari Samiti Maryadit Balaghat
	0
	0

	20
	Nagri Dubraj  
	Maa Durga Swayam Sahayata Samooh
	 
	1

	21
	Adamchini Chawal
	Ishani Agro Producer Company Limited
	64
	10

	22
	Bhandara Chinoor Rice
	Bhandara Chinnor Dhan Utpadak Sangh
	0
	0

	23
	Mushqbudji Rice
	 Sagam Mushqbudji Farmer Producer Company Limited
	0
	0

	24
	Marcha Rice
	Marcha Dhan Utpadak Pragatisheel Samuh
	 
	6

	25
	Aurnachal Pradesh Khaw Tai (khamti rice)
	Namsai Organic Spices and Agricultural Producer Company Limited
	0
	0

	26
	Uttarakhand lal chawal
	Bhagirathi Annapurna Sabgi Utpadak Swayat Sahakarita
	0
	0

	27
	Kalonunia Rice
	1. State Agricultural Management & Extension Training Institure (SAMETI); 
	 
	1

	28
	Koraput Kalajeera Rice
	Jaivik Sri Farmers Producer Company Limited
	 
	1

	29
	Andaman Karen Musley Rice
	Centre for Participatory Training and Learning
	0
	0

	30
	Radhunipagal Rice
	1.State Agricultural Management & Extension Training Institute(SAMETI) 
	 
	1

	31
	Ramanadu Chithiraikar Rice
	1.Tamil Nadu State Agricultural Marketing Board And 2.Ramnad Chithiraikar Rice Farmer Producer Association
	0
	0

	 
	 Total 
	 
	1237
	2803


5. Issues and challenges associated with GI rices.

5.1 Food Fraud and quality governance issue

Adulteration, counterfeit products and food fraud are the major issue in GI management. Coral and Mithofer (2025) identified vulnerability to food fraud can be (i) product and supply chain related (ii) institutional vulnerability and (iii) vulnerabilities related to international trade and market dynamics. Because of high demand, rice is exposed to fraud globally (Bartel et al., 2021).  Zhao and Zhan (2025) reported fraud in the case of Wuchang rice GI of China. Issues associated with some Rice GIs of India are discussed in this section.

In the case of basmati rice even before it got registered as GI, there was major issue in early 2000s with the export of rice of low quality (Ghosh et al,2025). This has led to implementation of the export of basmati rice (Quality control and inspection) rules 2003. Saxena et al., (2023) reported Basmati rice export consignments rejections in US and EU due to pesticide residues, mycotoxins and filthy grains during 2011-2021. Giraud (2008) anticipated that the registration of GI will probably increase Basmati market shortages due to strict delimitation of growing area. Further due to its price premium, some opportunist behaviour might appear such as blending of polished long grain from other varieties. In kharif 2017, APEDA also launched a software-based system (basmati.net) for monitoring and bringing in traceability for authenticity in production and supply of basmati rice in India. 
Basmati farmers in GI area, Agriculture Produce Markets and Commission Agents, Paddy Traders, Basmati Rice Millers and Processors and Basmati Rice Exporters and Suppliers in Domestic Market are required to participate in basmati-net


Food Safety and Standards Authority of India (FSSAI) wide its Gazette notification dated 11th January,2023 notified regulatory standards for Basmati rice which became effective from 1st August 2023. It is comprehensive with more parameters covering all types of Basmati rice that is brown Basmati rice, milled Basmati rice, parboiled brown Basmati rice and milled parboiled Basmati rice.  Besides Basmati specific natural fragrance, this notification specified various identity and quality parameters like grain size, its elongation and expansion ratio after cooking, amylose content, alkali spread value, limits on uric acid content, organic extraneous matter, non-organic extraneous matter etc. 


In July 2023, Government of India, banned export of non-Basmati white rice. On August 25,2023, Government of India vide its notification no.49/2023(customs) imposed a 20 percent export duty on parboiled non-basmati rice. 
Consequently, illegal export of non-Basmati white rice in the garb of Basmati rice was noticed and to check it, Government of India introduced policy of (Minimum Export Price) MEP of 1200 USD per MT of Basmati rice exports on August 27, 2023. Later this MEP was reduced to 950 USD per MT of Basmati rice and 
this restriction was removed on 14-10-2024. Thus, time to time policy changes is being implemented to reduce fraud in basmati rice trade and protect reputation of basmati rice.

India applied for a GI tag for Basmati in the European Union in 2018 and the same was published in the official journal of the European Union (EU) in September 2020.  Pakistan Government has filed an application against India's bid to obtain GI tag for Basmati in EU. Nepal has also raised its objection to India's bid to obtain GI tag for Basmati in EU (Upreti, 2023). In 19 foreign jurisdictions India has filed for protection of GI and certification mark for Basmati rice (Economic times, 2021). So far certification mark for "Basmati" and its logo have been registered in UK, South Africa, and Kenya (Economic times, 2021). However Intellectual Property office of New Zealand (IPONZ) recently rejected India’s trademark application for ‘Basmati’ word mark (Williams,2024).

According to "export of basmati rice (Quality control and inspection) rules 2003" traditional variety shall mean land races or varieties of rice or uniform shape size and colour traditionally recognized as Basmati and evolved variety shall mean a variety whose one of two parent is a traditional variety and which has been recognized as a Basmati variety under any law for the time being in force. Till 2022, 43 basmati rice varieties were notified under seeds Act of 1966. UK rice association under its code of practice introduced in 2005, specified 15 permitted Basmati rice varieties (9 traditional and 6 modern varieties) for import. In 2017, 25 more varieties were added under the code. But later by developing alternate DNA markers for fingerprinting, they observed that five new Basmati rice varieties from India had not been properly bred for fragrance, and they did not contain the BADH2 gene version responsible for Basmati fragrance (Steele,2022). Subsequently the UK rice association, published new code of practice, effective from 1st January, 2023.  Under this, the five varieties (which were not containing specific version of BADH2 gene) were removed from the permitted list and new five varieties were added. Revised UK code of practice also specifies that the non-Basmati rice content (due to seed impurity and other segregation issues at origin) must not exceed 7 percent in Basmati rice.  Thus, quality issue in terms of presence of a fragrance gene, is determining Basmati rice exports from India to UK. 

Sarkar (2025) reported that middlemen and retail sellers were ruining the reputation of Tulaipanji rice by blending it with other rice varieties which in turn led to decreased customer demand for authentic Tulaipanji rice. This problem has worsened since the receipt of GI certification (Sarkar,2025). Cost of restoring reputation far exceeds the investment in building it (Zhao and Zhan,2025).

Custodio et al (2019) observed diversity in perception, definition, measurement and prediction of rice quality across different stakeholders viz; Consumers, industry, food scientists and geneticists. Interest of different stakeholders in agricultural GIs quality governance vary.  Zhao et al (2024), Zhao and Zhan (2025) drawing on 'value co-creation theory' indicate that it is imperative to engage all stakeholders in the quality governance of agricultural GIs for building strong brands and safeguarding shared interests.  Zhao et al (2024) presented an evolutionary game model, with three groups of stakeholders viz,. GI associations, firms and peasant households. In the context of agricultural GIs in China, Zhao and Zhan (2025) identified a four-party quality governance mechanism comprising producer organizations, local governments, industry associations and consumers as appropriate. Basing on the concept of "bounded rationality" on the part of different stakeholders and using evolutionary game theoretical model, Zhao and Zhan (2025) identified that in stable equilibrium, optimal regulatory strategy of local government varies with stage of an agricultural GI (nascent stage vs mature stage). According to them, in the nascent stage, local government should intensify supervision over production organization, offer subsidy to industry associations to incentivize them to fulfil their duties in GI quality governance. In the case of mature GI, local government can loosen its regulation as all other stakeholders realize the importance and benefits of quality governance and go by self-regulation (Zhao and Zhan (2025). Further they suggested, subsidies to local government from higher level government in the initial stage of agricultural GIs.  In case of India also, there is need for study of dynamics in governance of each individual rice GI for maximizing their contribution towards SDGs applying dynamic frameworks like SSGI and game theory.

5.2 Value chain issues

GI information modulates sensory perception and acceptance of special aromatic rice (Jarma et al,2020) and GI rices command higher consumer price (Lee et al,2020). Navara rice is a registered rice GI from Kerala. It is also known as "Sastika rice" as it matures in 60 days. Navara rice is often used in preparations of ayurvedic medicines and health supplement. Several value-added products are produced from Navara rice such as rice powder and rice flakes. The number of authorized users (37) doesn't match with the volume of Navara rice produced and marketed from the state. This mismatch is rooted in a dispute. In initial stage GI applicant for Navara rice was not according to the protocol and later a producer farmer group was formed and got GI registration. Unlike other GI rices which are cultivated in specific regions of a given state/UT, Navara rice is cultivated state-wide in Kerala. The state government, the Kerala Agricultural University (KAU), and other farmer groups argue that Navara is a traditional, state-wide variety and that one individual or society should not monopolize its rights.

Radhika and Raju (2021) reported two categories of producers(i) intensive Navara farmers producing for permanent buyers and export orders and (ii) small scale farmers using traditional techniques and producing for self and local consumption. One category of farmers was selling Navara rice at Rs 300/Kg and the other at Rs 30/Kg.  Napasintuwong et al (2025) observed that, Certified Navara GI farmers sold their produce to either millers or consumers directly. Napasintuwong et al (2025) reported that 15 percent of farmers processed the product and sold it to consumers, remaining 85 percent farmers sold to the Ayurvedic pharmaceutical companies. Napasintuwong et al (2025) observed that GI registration in the case of Navara rice has not effective in yielding positive results in case of small and marginal farmers due to inaccessibility to supply chains, higher cost of organic certification, lower yield, higher cost of production and lack of branding. Radhika et al (2021) in a study focusing all six registered GI rices from Kerala, found that the average price in post GI registration period was higher but production cost of GI rices was also higher due to organic method of production. Further they observed that GI rices were reaching end consumers at higher prices, but the benefits were not reaching the producers highlighting supply chain and collective action issues.  

Radhika (2014) reported increased role of intermediaries in case of Kaipad rice of Kerala. Radhika and Raju (2022) reported that in the post-GI period, in the case of Kaipad rice, profitability increased due to use of improved saline tolerant Kaipad rice varieties, chemical free method of cultivation and farmers collective action (decrease of intermediaries). Thus, with increase in age of a GI rice, development of value chain with less intermediaries and farmers collective action (Malabar Kaipad Farmers Society) increased profitability of Kaipad rice.    

Rana et al (2023) based on a study in the Jammu and Kashmir state, reported that higher profitability of non-basmati rice due to expanded public procurement, and also easy availability of seeds of non-basmati rice is leading farmers to feel more comfortable in producing non-basmati rice compared to basmati rice. Yadav et al (2025) in the context of Kalanamak rice reported that organic Kalanamak fetched a 20 percent premium over normal Kalanamak rice. Participatory Rural Development Foundation (PRDF) is working towards linking Kalanamak rice growers under contract farming and marketing companies so as to ensure sustainable net profit to farmers (Yadav et al,2025). Swati et al (2025) assessing value chain assessment of the Kalanamak seed and rice market, observed that semi-dwarf Kalanamak variants under organic cultivation showed highest profitability. They also report that integrating farmer led seed system with scientifically validated accessions and training strengthen seed sovereignty and enhance profitability.

In the case of Tulaipanji rice poor development of value chain, no well-known export market are the constraints (Biswas et al,2021). Sarkar (2025) reported that small farmers and their groups, viewed by other businessman as competitors, experienced financial difficulties in getting branding and marketing. Hence there is need for Government support in enhancing farmers collectives entrepreneurial and marketing capacity, and support for downstream integration towards milling is needed in case of GI rices. (Bairagi et al, 2021).

5.3 Proprietorship issue due to overlap between plant variety protection and GI

In India besides GI act, Protection of Plant Varieties and Farmer's Rights (PPV&FR) Act-2001 is also relevant for protecting agricultural crops. However, there are certain Key differences in scope under the two acts as outlined in the table 8. However, there are some overlaps possible. 
Table 8- Proprietorship issue due to overlap between plant variety protection and GI

	
	  GI Act of 1999
	PPV&FR Act of 2001

	Scope
	 Individual / group of plant varieties 
	Individual plant variety

	Basis
	Strong nexus between a given geographic location and the quality of product from the plant variety/varieties
	Distinct, Uniform and Stable (DUS) characteristics of a variety. Its focus is on seed or propagule.

	Primary purpose 
	Promote distinct products with distinct quality, build reputation and promote competition
	Incentivise innovation in plant varietal development.

	Protection period
	10 years from the date of application.
	18 years for tree crops and vines, and 15 years for other crops. Protection period starts from notification date in the case of extant - notified varieties. In the case of other varieties protection period starts from the date of registration. 

	Renewability
	Renewable
	Non-renewable

	Proprietors
	Mostly collective organization of producers/farmers of particular geographic area.
	Public sector research organization, private companies, farmers and individual breeders.

	Transferability
	Non-transferable
	Transferable

	Users/producers
	Only producers from a delineated geographic area can cultivate the crop varieties, and produce output of specific quality.
	Any farmer irrespective of his location can use the protected variety, provided seed is legally acquired.


Basmati rice is registered as GI, but several basmati rice varieties are registered under PPV&FR Act, individually based on their DUS (Distinct, Uniform and Stable) characteristics. APEDA (a public sector agency) is the proprietor of basmati rice GI and mostly public sector organizations are proprietors of basmati varieties under PPV&FR act. Hence there will be minimal conflict. But in the case of some rice GIs some conflicts were documented in literature (Blakeney et al, 2020a). An Individual farmers' proprietorship by registration under PPV&FR act may create monopoly power over seeds, and may conflict with group welfare under GI act. Blakeney et al(2020b) reported that in Kerala farmers were confused regarding registration of GI with registration of farmers varieties under PPV&FR act. 

5.4 Climate change 

Agricultural GIs are exposed to climate change risk. Clark and Kerr (2017) identified three adaptation options for Agricultural GIs namely compromising in product quality, definitional change of an agricultural GI (by moving away from traditional production practices) and re-interpreting the boundaries of terroir relevant to the GI distinction. Henry (2022) reported that the opportunity to relocate GI hinges on striking a careful balance between mitigating climate induced yield loss and change in product quality, and is also influenced by political economy barriers that govern the distribution of GI rents. Salpina and Pagliacci suggest that cluster-based networks might stimulate the adaptation of agri-food GIs with similar vulnerability to climate change. Further they argue for a careful consideration of flexibility thresholds of GI amendments in EU food policy to avoid compromise on GI identity. 

It is well documented in the literature that rice crop not only serves as causal factor in climate change through Green House Gases (GHG) emission but also is a victim of climate change. Fan et al (2025) differentiating between single season and double season rice GIs in China, projected that in late 21st century there will significantly decrease in area suitable for single season rice GI, but substantial increase in area suitable for double season rice GIs. Further they predicted that GI area expansion as share of suitable area will be modest in both single season and double season rice GIs across different climate scenarios. In the context of India also, such shifts are to be evaluated, so as to effectively address climate change effects through interventions like change in date of sowing, developing climate resilient varieties of rice GIs.  

6. Recent Policy initiatives

For promoting trade of other GI rices besides basmati rice, Government of India has created new tariff items based on process (parboiled, others) and on variety (GI rices) vide the amendment in the Customs Tariff Act,1975 effected through finance Act, 2025 passed on 29-03-2025. This measure has come into force from 01-05-2025. Further the Department of Commerce through APEDA is providing financial assistance to exporters under three categories viz., scheme for infrastructure development, scheme for quality development and scheme for market promotion (GOI,2025). Further the Department of Commerce through APEDA, has awarded research projects to International Rice Research Institute (IRRI) South Asia Regional Centre (ISARC) for comprehensive profiling of non-basmati rice varieties across India (GOI,2025).  NABARD and MSME schemes have taken significant initiatives in providing marketing and promotion platforms for GI goods (Akriti and Pinakini,2024). However, these agencies are not giving any preferential treatment to GI commodities (Akriti and Pinakini,2024). Thus, most of the government policies in India, are focusing only on promoting marketing of GIs and also focussing on limited category of stakeholders only. However, the government interventions and policies need to based on stage a GI.

Rothwell and Zegveld(1984) categorised policy tools into three categories. Applying this categorization Li et al. (2025) in the context of GIs, identified supply-oriented tools which include measures such as subsidies for GI protection, information and technical support, capacity building etc. The second category is demanding oriented tools like reducing trade barriers, government procurement, overseas institutional management and other measures to stimulate demand. The third category is environmental oriented tools, like improving standard system of GI protection, tax incentives, target setting, strengthening legal regulation, providing financial support and creating conducive policy environment for the protection of GI products.

7. Conclusions and policy implications

Rice GIs can contribute towards SDGs. But to maximize this contribution, issues of governance, value chain needs be addressed. Government measures so far are based on piecemeal approach focusing mostly on trade and market promotion. This will not be sufficient. In case of each individual rice GI, production potential based on area delineated need to be assessed. Then a comprehensive approach focusing on GI creation, establishing standard code of practices for production and quality maintenance through collective action (Capacity building), inclusion of sustainability aspects explicitly in GI applications, building consumer trust, and ensuring GI producer's due share in value created is needed. Further to ensure sustained contribution of individual rice GI to SDGs, FAO and OriGIn (2024) developed SSGI (Sustainable Strategy for Geographical indications) (Vandecandelaere et al.2021) framework need to be implemented in monitoring performance of each rice GI. 

8. Limitations of the study and scope for future studies
The current study is based on secondary data and mostly qualitative. Hence there is need for research based on primary data not only for assessing actual contribution of each rice GI towards SDGs, but also for identifying and addressing trade-offs in achieving SDGs if any.
Data availability: The research work was carried out using secondary data available in public domain.
Conflict of interest: The authors declare that they have no conflict of interest in this research work.
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