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project reports, descriptions of project events, publications,
and websites), produced at different stages of their im-
plementation. Since these Research & Innovation projects
addressed agricultural innovation challenges from different
angles (i.e. different innovation purposes, strategies, stake-
holders, processes and outcomes), we decided to create a
comprehensive lexicon on innovation. This lexicon covers
six entry points to analyze multi-dimensional innovation:
innovation actors, triggers, processes, outputs, purposes
and phases. This data paper presents the lexicon and the
methodology used to create it. The lexicon is composed
of 717 keywords in English, divided into 44 concepts and
associated with the 6 entry points presented above. It has
been built iteratively, through 3 workshops with experts
in agricultural innovation. The lexicon is intended to be
used as a semantic layer in knowledge management tools,
for instance to identify the most cited keywords and the
most frequent keyword associations according to the type
of documents, the localization of projects and the phase of
implementation. These results contribute to building typolo-
gies of Research & Innovation projects to better understand
the contribution of large project portfolios funded by the
European Commission to innovation and impact.
© 2026 The Authors. Published by Elsevier Inc.
This is an open access article under the CC BY-NC license
(http://creativecommons.org/licenses/by-nc/4.0/)

Specifications Table

Subject Social Sciences; Computer and Information Science; Planning and Development;
Specific subject area Lexicon in English dealing with innovation.

Type of data Table (textual data)

Data collection Data are manually acquired by combining 4 types of resources (primary source):

LEAP4FNSSA lexicon (lexicon dealing with food security, previously published by [1]),
terms proposed by two experts in innovation (Chloé Alexandre and Aurélie Toillier),
terms proposed by Core Team members and terms proposed by a Large Language

Data source location

Data accessibility

Related research article

Model (i.e. ChatGPT).

The LIFT-innovation lexicon is obtained with 3 iterative phases based on surveys and
brainstorming with experts.

The data are hosted on the CIRAD Dataverse. The data were built in the context of the
DeSIRA-LIFT Initiative funded by the European Commission.

Repository name: CIRAD Dataverse

Data identification number: https://doi.org/10.18167/DVN1/VMHTYL Direct URL to data:
https://dataverse.cirad.fr/dataset.xhtml?persistentld=doi: 10.18167/DVN1/VMHTYL

None.

1. Value of the Data

+ This dataset can be used to develop similar lexicons on innovation to analyze Research and
Innovation (R&I) project portfolios and their contributions to transformative changes and sus-
tainability transitions, or to analyze textual data dealing with innovation in similar contexts,
in the fields of research for development, in the sector of agriculture and agrifood systems.

- This dataset is valuable for computer scientists to enrich thesauri and ontologies related to
innovation. It can also be used for database indexing, for instance, by proposing these key-

words as metadata.
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- This dataset is useful to funders and their reporting activities for accountability purposes, to
use the lexicon to apply meta-analysis of their project portfolios, and/or to group projects for
monitoring and evaluation needs.

« This dataset is useful for Research & Innovation project managers and project designers to
analyze and take stock from other R&I projects to generate transformative changes.

« This lexicon is intended to be used in an automatic knowledge extraction pipeline.

2. Background

Between 2019 and 2025, the DeSIRA (Development Smart Innovation through Research in
Agriculture) Initiative of the European Commission (EC) funded 82 Research and Innovation (R&I)
projects to support agrifood system transformation and sustainability transitions in the Global
South. These projects received support from DeSIRA-LIFT (Leveraging the DeSIRA Initiative for
the Transformation of Agri-Food Systems), which provides tailored services to strengthen project
capacities for impact [2]. Innovation is indeed needed to address the interconnected challenges
of food and nutrition security, ecosystem integrity, climate, and social justice [3]. Following the
Food and Agriculture Organization of the United Nations Strategic Framework, we define inno-
vation as a process whereby individuals, communities, or organizations bring new or existing
products, services, processes, or organizational forms into social and/or economic use, enhanc-
ing effectiveness, competitiveness, resilience, or sustainability.

Given the diversity of ways in which innovation is described, a standardized, multi-
dimensional analysis is required to (1) identify how projects approach innovation and (2) track
potential evolutions during implementation. While text-mining tools such as Cortext [4] or TXM
[5] enable co-occurrence analysis, lexical statistics, or thematic mapping, they operate directly
on corpora without controlled vocabularies. By contrast, the KEOPS tool (Knowledge ExtractOr
Pipeline System) [6] relies on a structured vocabulary to guide corpus analysis [7]. Previous stud-
ies have applied text analysis to innovation [8,9,20], but without producing a reusable lexicon.
To address this gap, we are developing a specialized vocabulary.

3. Data Description

Several initiatives have developed lexicons and glossaries for the domains of agriculture (e.g.
AGROVOC [10]) or innovation [11], but none of them are specifically dedicated to innovation in
agriculture. Existing work on innovation uses definitions of innovation that do not apply to agri-
food system transformation and sustainability transitions in the Global South and do not aim to
understand innovation approaches in their diverse dimensions (e.g., technological, social, orga-
nizational, policy, etc.). For the analysis of textual documents generated by the DeSIRA projects,
we built a lexicon, in English, based on a two-level hierarchy: axis of analysis and concepts (see
Fig. 1). The higher level, hereafter referred to as “axis”, corresponds to the fundamental entry
points used to analyze innovation (i.e. Innovation actors, Innovation triggers, Innovation process,
Innovation purpose, Innovation outputs and Innovation phases). Axes contain sets of keywords
that are grouped into thematic categories, referred to as “concepts”.

The six axes of the lexicon include:

« Innovation actors: This axis refers to individuals, groups of individuals and organizations in-
volved in or benefiting from the innovation process;

Innovation triggers: This axis refers to challenges that R&I projects seek to address, as well
as emotions that may drive stakeholders to get involved in an innovation process. Innovation
decisions are indeed not driven solely by economic or technical considerations but are also
influenced by value-driven emotions and identity-related motivations. For instance, farmers’
decisions to adopt or resist innovations have been shown to be closely linked to emotions
tied to professional identity, such as pride in one’s occupation, attachment to established
practices, and the desire for autonomy [12]. Emotions have also been shown to play a mul-
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INNOVATION ACTORS
Beneficiaries INNOVATION PURPOSE

Status of organizations

Foster climate change adaptation and mitigation INNOVATION
Support agro-ecological transitions OUTPUTS
Support agroforestry practices and models Agrofood processing
Protect and restore biodiversity Market

Harness biotechnologies for sustainable agrifood Organizational
systems transitions Policy

Advance circular economy practices Regulatory

Leverage digital technologies in agri-food systems Service

Support sustainable livestock management & Social

pastoralism Systemic

Create and strengthen the nexus-energy- Technology
agriculture

Enhance nutrition and food security

Foster and implement One Health approaches

Enhance post-production activities

Enhance pre-production activities . INNOVATION
Build research infrastructures conducive to PHASE
innovation

Deploy and strengthen risk management and
surveillance systems

Strengthen agricultural innovation systems
Support sustainable agriculture

Support urban and peri-urban agriculture
Enhance water management and aquaculture

Development in real-life
setting

Generalization

Ideation

Test and adaptation

Fig. 1. The six Innovation axes of our lexicon on innovation for agrifood system transformation and sustainability tran-
sitions, and their corresponding concepts.

tidimensional role in innovation adoption, shaping motivation, risk perception, and engage-
ment in learning processes [13]. In addition, new technologies may be rejected if perceived
as incompatible with local norms, values, or moral frameworks, thus constituting a barrier to
innovation [14].

Innovation process: This axis includes keywords referring to modalities through which actors
are engaged in the project (e.g. through farmer field schools, learning alliance, living labs,
multisector platforms, etc.) and through which new knowledge is produced (e.g. by consid-
ering academic and/or non-academic knowledge, by favoring or not expert metrics, etc.)
Innovation purpose: This axis refers to a specific area or field where innovative approaches
are needed to contribute to a fair transition of agrifood systems (e.g. adaptation to cli-
mate change, agro-ecology, sustainable agriculture, livestock management, strengthening of
agricultural innovation systems, etc.). These innovation purposes were identified based on
the targets by the EC, which we adapted to better fit with the innovation purposes of R&I
projects.

Innovation outputs: This axis refers to the new goods, services, or products developed by
the actors engaged in the innovation process. They include, among others, new agrifood pro-
cesses, new markets, new organizational processes, new policy, new service, new technology,
etc.

Innovation phase: This axis refers to the stage of development of the innovation products
(from ideation to test and adaptation, development in a real-life setting, and lastly, general-
ization).

When combined, these 6 axes allow for a multi-dimensional cross-analysis of the different

ways R&I projects interpret and implement innovation in agrifood systems.

Each of the 44 concepts contains between 23 and 335 keywords, with a total number of 717

keywords (Table 1).

The dataset contains one sheet per Innovation axis of analysis. In each sheet, the concepts

and corresponding keywords are provided in two columns. In a third column, we concatenated
the keyword and its plural form, as well as, when provided by experts, synonyms for the key-
word.
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Table 1
Number of concepts and keywords per axis.

Axis Number of concepts Number of keywords
Innovation actors 2 26

Innovation triggers 6 92

Innovation process 4 88

Innovation purpose 19 335

Innovation outputs 9 152

Innovation phase 4 23

4. Experimental Design, Materials and Methods

1) Phases of construction of the lexicon

Our lexicon about innovation for agrifood system transformation and sustainability transi-
tions in the Global South was developed in three phases (see Fig. 2). It was first developed
by a Core Team of 3 researchers, specialists in analyzing and supporting agricultural innova-
tion processes in the Global South (phase 1). The first version of the lexicon was then sup-
plemented by a larger team of 11 experts from the DeSIRA-LIFT team, comprising researchers in
different innovation-related fields (innovation evaluation, innovation studies, innovation systems,
innovation policies) and practitioners with in-depth knowledge of DeSIRA projects (phases 2
and 3).

The overall process was backed up by a team in charge of developing the Knowledge Man-
agement System of the DeSIRA Initiative (the KEOPS team).

« Phase 1: first version of the lexicon
Three researchers on agricultural innovation processes (CA, AT, SM) designed the lexicon’s
overall architecture. The KEOPS team (TH, MR, SV) provided guidance at this stage to ensure

Phase 2

2"d |exicon version by Experts Team

& @ Identification of analytical axis and @ Adding concepts if missing
® associated keyword g_ |
- @ . Innovation actors a— @ Adding keywords
- Innovation triggers o— |
Core Team Innovation process @ Check consistency

' Innovation purpose
' Innovation outputs
. Innovation phase

| Phase 3
@ Lexicon enrichment with
existing lexicon
|

3 |exicon version by Experts Team

@ ® Lexicon enrichment

with ChatGPT keywords

!
=]

@ validation

—_—

@ Adding keywords to address specific
hypothesis

!

Innovation lexicon

Fig. 2. Overview of the main steps involved in constructing the Innovation Lexicon.
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that the constructed lexicon was compliant with text-mining analysis requirements and op-
erable within knowledge-management systems. Keywords were then identified by combining
3 types of resources:

The researchers first identified the 6 analytical axes and associated keywords, based on pre-
vious scientific work on agricultural innovation [15-17].

Those keywords were enriched with 159 additional keywords picked out from the closest
existing lexicon from another EC-funded Initiative, the LEAP4AFNSSA lexicon, dedicated to food
security [1].

To complement the initial list of keywords identified by the researchers, additional keywords
were generated using ChatGPT-40 mini. For each concept, the researchers asked the model
to generate a list of 20 keywords. The prompt relied on a set of scientific articles previously
identified in the literature review, as well as links to websites describing the DESIRA initia-
tive and DESIRA-funded projects, which were provided as contextual input to ChatGPT. The
prompt used to generate these keywords was the following (illustrated here for the concept
“Agrofood processing”): “Based on the following set of scientific articles and websites, iden-
tify 20 keywords that best capture the main concept ‘Agrofood processing’. Focus on terms
that are specific, relevant, and commonly used in academic and professional literature on this
topic. Present the keywords as a simple numbered list, without explanations.”

The researchers then compared the list they had initially identified with those generated by
ChatGPT. The lists overlapped for the concepts belonging to Axis 1 (Innovation actors), Axis 2
(Innovation triggers), Axis 3 (Innovation process), and Axis 6 (Innovation phase). In contrast, the
keywords suggested by ChatGPT differed more substantially for Axis 4 (Innovation purpose) and
Axis 5 (Innovation outputs). The verification of these keywords took place during the second
phase of the lexicon construction process, that we detail below.

« Phase 2: First consolidation by the DeSIRA-LIFT experts’ team (second version of the
lexicon)

This first version was reviewed individually by 11 experts from the DeSIRA-LIFT Team. The
instruction(s) were to: a) check if concepts are missing; b) check if all concepts are comprehen-
sively described by enough keywords; c) identify and mitigate potential biases associated with
the use of Al for keywords gestion; and d) check consistency and/or duplication across concepts
and keywords. Experts were also asked to select their “preferred” concept, like the approach
adopted in AGROVOC [10].

One main bias of using Al lies in the fact that the generated keywords may reflect only the
paradigms of innovation represented in the articles and websites provided as input to the model.
To mitigate this bias, the experts reviewed the Al-generated keywords and enriched the lexicon
by adding keywords reflecting a broader diversity of innovation paradigms, beyond dominant
approaches focusing on techno-centred and top-down innovation. In particular, they introduced
keywords referring to bottom-up, systemic, and inclusive approaches to innovation. These in-
cluded keywords related to grassroots innovation and the inclusion of local, tacit, and traditional
knowledge systems.

Overall, 147 keywords proposed by ChatGPT were added to seven concepts in the Innovation
purpose axis (agroecology; agroforestry; biotechnologies; energy-agriculture nexus; One Health;
risk management; urban and peri-urban agriculture), and 74 were added to six concepts in the
Innovation Outputs axis (market innovation; organizational innovation; policy innovation; regu-
latory innovation; social innovation; systemic innovation).

Additionnally, 78 keywords were added based on experts’ suggestions, including:

4 keywords to the axis “Innovation actors” (e.g. women groups, rural youth, etc.);

- 12 to “Innovation triggers” (e.g. soil degradation, biodiversity loss, monoculture, war, migra-
tion, etc.);

- 8 to “Innovation process” (e.g. tacit knowledge, capacity building, farmer field school, etc.)

28 to “Innovation output” (e.g. equality, cross-sector collaboration, ecosystem innovation, etc.)
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Fig. 3. Example of KEOPS output: processed textual content (left) and lexicon extracted keywords (right).

- 18 to “Innovation purpose” (e.g. food availability, healthy diets, drying, storage, biodynamic
agriculture, etc.)
- 8 to “Innovation phase” (e.g. creation, ideation, model, benchmark, etc.).

» Phase 3: Second consolidation by the team of DeSIRA-LIFT experts (third version of the
lexicon)

During an online workshop, the DeSIRA-LIFT experts and the KEOPS team discussed the po-
tential results of the text mining based on the second version of the lexicon and the research
questions that could be explored thanks to the text-mining analysis with KEOPS. They formu-
lated hypotheses to be tested with KEOPS on the nature of the innovations developed by R&I
projects and the interrelationships between different concepts. 58 additional keywords relat-
ing to these hypotheses were added to the lexicon. Experts also provided feedback on concepts
and keywords that needed to be refined, including “innovation triggers”, “major challenges”, and
“contextual factors” that play an important role in projects’ activities and impact pathways.

2) Application and coverage evaluation

The lexicon is aimed to be used as an input in a knowledge management tool dedicated to
textual data, KEOPS (Knowledge ExtractOr Pipeline System) [6]. Knowledge management tools
aim to support knowledge discovery, which is defined as “the nontrivial extraction of implicit,
previously unknown, and potentially useful information from given data” [18]. KEOPS is designed
to facilitate the process of collecting, processing, analyzing and visualizing information extracted
from textual data. The approach is guided by the semantic information provided through lexi-
cons and used to analyze the texts [7,1]. The innovation lexicon was used as an input to KEOPS
in addition to the documents associated with DESIRA-LIFT projects (Fig. 3). The interface allows
to filter projects depending on their indexation with the lexicon (using the Keywords, Concepts
or Innovation axis as levels).

To evaluate how effectively the lexicon represents the DESIRA-LIFT projects, we used KEOPS
indexation to measure the frequency of each Innovation axis (identified through its associated
keywords) across project documents (Fig. 4). Results show that all projects include keywords
from at least two Innovation axes, and a majority (56.8%) contain keywords from all six axes
defined in the lexicon. The “Innovation process” axis is the most widely represented, occurring
in 100% of projects, while “Innovation triggers” is the least represented axis.

Fig. 5 illustrates the most frequent keywords, based on term frequency (TF) calculated from
KEOPS-indexed project documents. Term frequency is calculated for each document by divid-
ing the number of occurrences of a keyword by the total number of words in the document.
The resulting TF values are then summed across all documents. The five most frequent terms
are shown for each Innovation axis; for instance, the most frequent keywords from “Innovation
phase” are development, scaling, design, diffusion and dissemination.
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Innovation axes diversity per project Innovation axes coverage across projects
56.8%

Innovation process

Innovation purpose

Innovation outputs

Projects (%)

Innovation phase

Innovation actors

Innovation triggers

3 4 5 a0 60
Number of Innovation axes (1-6) Projects (%)

Fig. 4. Lexicon coverage: distribution of projects by diversity of Innovation axes (left) and frequency of projects contain-
ing keywords for each Innovation axis (right).
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TF TF TF
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Technique Transition Achievement

Sustainable
Development
Goals

Practice Training

Technology

Platform Lack

0 2 4 6 8 0 1 2 3 4 5 6 7 00 02 04 06 08 1.0 12 14
TF TF TF

Fig. 5. Top five keywords per Innovation axis based on aggregated term frequency (TF).

Limitations

We sought to build the most comprehensive possible lexicon on innovation for agrifood sys-
tem transformation to capture the various approaches by which EC-funded projects interpret
and implement innovation in countries. The lexicon has been tested but has not yet been fully
exploited. It is therefore not yet possible to draw a thorough critical analysis of its full potential.

However, we can suggest possible pathways for improvement. A first limitation lies in the fact
that R&I project implementers were not directly involved in constructing the lexicon. Although
the DeSIRA-LIFT experts have in-depth knowledge of these R&I projects, project implementers
can help to enrich the keywords describing the different concepts.

Some concepts could also be enriched thanks to existing lexicons in sub-areas that we iden-
tified, such as the “emotion” concept from the axis “Innovation triggers”. Indeed, the emotional
register is particularly well studied from a lexical perspective, and numerous lexicons exist to
support the identification and classification of emotional expressions [21].
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To facilitate analyses at the Axis or Concept level (e.g., analysis of keyword frequencies along
these dimensions), we have ensured that the same keyword does not appear in two or more
concepts. However, some concepts may overlap (e.g., agroecology and adaptation to climate
change, or One Health and livestock management), which makes it difficult to associate a key-
word solely with one or the other. Generally, it has proven more challenging to exclusively as-
sociate keywords with concepts related to cross-cutting or systemic areas of innovation, such as
agroecology or adaptation to climate change.

Eventually, we will be able to adapt this lexicon according to semantic web standards (e.g.
SKOS), to be integrated in open access repositories of thesauri and ontologies like AgroPortal
[19].
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