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Abstract: The development of innovation should support thleteon of social and ecological
problems. For instance, in agriculture, innovatitechnology should tackle the loss of
biodiversity, the abandonment of farming, and the af agrochemicals. These goals should be in
addition to the existing goals of production capacefficiency, and market orientation. The
partnership among diverse local players for theegeion and transfer of new ideas and products
should promote or enhance sustainability, as welltlze economic development of local
communities. Learning interactions for sustain@piland innovation can change both the
collaborative and production processes. The intieraof local players can enhance innovation
for sustainability. This paper explores multiplegpectives, beliefs, and actions of stakeholders
on the issue of how innovation can support sushéliha This is an opportunity to highlight the
significant role that innovation plays achievings&inability, the consequences of developing
(un)-sustainable technology and non-technology,m@odides policy makers with an introspective
approach when considering better innovative prastfor sustainability.
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INTRODUCTION

a necessity for sustainability through the develeptrof technology, as well as new processes osifteahe

improvement of production and ecological and sosidtems. Innovation is often described in terms of
market orientation, radical change, and highermaee However, economic benefits should not be tte result or
concern of innovation, the social and ecologicdfave of people and local communities should alecbnsidered.
Sustainability and innovation are complex concdpest can be studied from different perspectivesonBmic
development is a common and conflicted approachvibigh both terms are studied. A system approachbean
another way of analyzing these concepts. In thissee sustainability and innovation are importantd an
complementary features in local and regional ecaesninnovation is associated with knowledge getimraand
learning interactions among local players. Sustilityainvolves three principles (economic, sociahd ecological)
which are interrelated with economic principles angovation processes. Thus, innovation contrilgutio
sustainability in agriculture should be approaclmederms of increasing the quality of local foodoguction,
improving the quality of the environment, having metary benefits, and avoiding the loss of biodiigrand the
abandonment of farming.

Sustainability has become synonymous with qualitjifefand nature preservation. In this sense, iation is

Local innovation systems in agriculture includerhdag interactions among diverse local players. sehéocal
players involve universities, industries, governtemd farmers who interact and learn for the improent and
diffusion of technology and new knowledge. In thense, the creation of new knowledge should imghecthree
principles of sustainability (ecological, economand social). However, structural barriers and fion@l problems
(for example, public policies, better initiativesdamechanisms, and improved attitude and will afypls) need to
be addressed. As well, a new scenario for buildimgl knowledge communities to address communioblams
and needs is desired. This paper analyzes theilmaindn of innovation to sustainability in farmingactices by
exploring multiple perspectives, beliefs, and awiorelated to this topic. First, a basic understapcand

relationship between sustainability and innovai®presented, examining the economic and systespeetive, as
well as learning theory. Second, the methods useddascribed. Third, the results and discussionsgated,
including the concepts of sustainability and inrtava for sustainability, as well as the benefits learning
interactions. The paper ends with conclusions. Tégearch is part of a doctoral dissertation that the approval.
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Sustainability and Innovation

Sustainability includes social, ecological, andremuic principles, which are connected to the quatit life of
society, ecological and social justice, and ecoraspportunities. Technology and innovation haveefienrelated

to such quality of life through the developmenkonbwledge, products, and services. Quality of défers to human
development, social and ecological justice, as aglivelfare economics. In this sense, new produudsservices
introduced to society should cover a social, edokdgand economic benefit for users. Progressaset on the
potential that technological development and intiomacan bring to society, increasing the standsrtiving and
resulting in less damage to the environment. Howewechnological innovation has also shown negative
consequences such as water pollution and lossodiveairsity and culture. The creation and diffusairscientific
knowledge and technologies can have relevant imptins for socio-ecological systems [1]. For thésson,
institutions and governments must address poliosdving research, development, social learnimgl the transfer
and commercialization of technology and knowled@bese policies can help improve ecosystem services,
including clean water, food, biodiversity, and s$o o

(a) Economic perspective

Sustainability from an economic perspective hidhtligthe importance of preserving nature from huaetivity and
having enough resources for production and consompln this sense, livelihoods and resources fesent and
future generations should be provided by natural &dnman capital as part of economic systems. Hence,
sustainability can be understood as an evolvingephof ecological, social, and economic dimenstorensure the
continuity and quality of life. There are two pgutiens about sustainability and the connectiont®idimensions:
strong and weak. Strong sustainability refers ® pihotection of the environment as a preconditmmefconomic
development [2]. This perception has a direct i@teship with the precautionary principle, whicheef to avoiding
irreversible damage to the environment. The rephece of natural capital by another similar capitalpart of
strong sustainability. The reduction of a certamoant of natural capital is weak sustainability. [his natural
capital can be substituted by another capital thiolg human and technological advances. Innovati@ans
disruption and discontinuity, through the introdantof new ideas and methods inside organizatiowsmarkets.
Schumpeter [4] identified five types of innovatia): new production processes, b) new productsew) materials
or resources, d) new markets, and e) new formggdnization. The commercialization of inventionsl adeas is
the end of an innovation; however, innovation is ey technological change and marketing, but alsanges in
processes and structures. For instance, socialationm can support sustainable actions througititeation of new
strategies and initiatives towards the solutionsotial and ecological problems. In this way, inrimra can
contribute to economic development and can bempefitlucers (profits) and users (needs) of thosevigatians.
Innovation can also have a negative impact on aoandevelopment; for example, through unemploynmand a
decrease in natural resources. Thus, innovationldheduce the risks of environmental depletion aotution
caused by a new technology or service. The linkveeh sustainability and innovation in economy whesating
new knowledge and ideas on large scale should dentfiat ecosystems are limited and that unsudtiginssues
need to be addressed, especially those affectengritiironment.

(b) System perspective

Sustainability and innovation are complex systearscbmplex issues. A system is the interconneabiodifferent
elements that work together towards a common géalchange in the system provokes adaptation and
transformation. Spedding [5] tells us that a system set of interacting elements for achievingmmmon purpose,
and that it is capable of responding to externetioig including significant feedbacks. A sustaifibbsystem refers
to the interrelation of three pillars (society, Bgyy, and economy) that are mutually dependent iactlde
elements such as ecosystem goods and servicestiedyhealth, employment, and fair incomes. Als@mcludes
multiple stakeholders at different levels, policesd rules, as well as behaviors. Innovation systane vibrant
networks and links among the diverse players thtatrevolved in knowledge generation and transfaeiechnology.
Lundvall [6] describes national innovation systeas a social and dynamic system that involves seeych
exploring, and learning among public and privatgaoizations. Although, there is not an agreed wugefmition for
the local innovation system, it can be defined &saaning, dynamic network where diverse local ptaygenerate
and disseminate knowledge for community improveminéagriculture, both sustainability and innovatigystems
should be approached to support agricultural dgvetmt toward continuous farming, healthy food pwditun, and
pest management practices. In this way, agricultdevelopment is supported by technological andiasoc
innovation, involving not only better techniquesdamethods, but also the link between farmers argkrot
stakeholders for the improvement of the environmeatural resources, and the quality of life of duoers.
Sustainability and innovation systems are dynamid eomplex. Adaptability, transformability, and itiefice are
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features of these systems that can be similardisaimilar at the same time. This means that claage inevitable
and diverse elements inside these systems neezhto to change, adapt, learn, and transform. & &®nstant
evolution toward transitions. Geels et al. [7] stttat co-evolution theory is related to transigiohhese transitions
are related to a cycle of dynamic shifts from omeadigm to another and the interface of a variétiewels and

components inside systems. Thus, local sustaitahbitid innovation systems should be intrinsicatirconnected
for the enhancement of practices and deal witlesrésd harmful problems in local farming commuaitie

(c) Learning theory

Individuals participating in dialogue and coopergtivithin different structures and communities tzad to change
and learning [8]. Learning communities involves altitude of different ways of knowing and learnifigm
multiple perspectives and places. Learning is desdras an active and social process that integgdicipation,
knowledge, and the creation of new practices, astiand beliefs. The repetition of interactions tr&linterrelation
of learning by doing, learning by using, and leagiby interacting are elements of learning procefsethe social,
economic, and ecological benefits of communitiesal and informal ways to share information, pptioms, and
experiences to increase knowledge are learningaictiens. The interaction of different players witiverse skills
and knowledge at different levels increases expamtal activities and expertise [6, 9, 10]. In agitigre, the
integration of modern, empirical, and traditionethniques can be complementary and can enhancaqpiraty
and resilience. Local innovation systems are thealicset of connections to interact, learn, andedissate
knowledge, values, and point of view for innovatemmd sustainability in the farming sector. Thesrhing is an
interactive and iterative process that includesidig players, multiple ways of knowing, and a denisnaking
process for sustainability and innovation systems.

METHODS

This research was conducted based on a qualitathee study with a multi-methods approach to explore
sustainability actions and beliefs, innovation $mstainability, and learning interactions of kegkstholders. My
case study used both a bottom-up and top-down rdelbgy, with the goal of identifying the perceptipmenefits,
and problems of the stakeholders involved. Thel fatidy was conducted in the Yucatan Peninsulaé&(iés in the
communities of Conkal and Merida over a period lafe¢ months in 2013. The selection of this pargictp
community as part of this research was due to #shy location of the Technological Institute ofn®al (TIC),
which is surrounded by local vegetable farming camities. This institute has strong linkages withltiple other
local stakeholders (agro-industries, farmers, aodegiment authorities) involved in joint projeceglucation,
extension projects, and local business.

In-depth interviews with key players were conductédde sampling was established by identifying positthe
group to which stakeholders belong, and their eagegnt in the research and production of habanédtesci his
analysis involved personal interviews with ten exe® stakeholder interviewees, including governtakand
institutional top-level representatives, four imMews with farmers (two Mayan smallholders, one knsnd one
intermediate farmer), 10 researchers, and 3 alufwb focus group interviews with alumni and intediate
farmers were also conducted (four people in eaobmrusing a non-random and snowball sampling tigclen As
well, a strengths, weaknesses, opportunities, argats (SWOT) analysis was conducted to compleitihentlata
collected through the interviews. Four previougimewees were invited to participate in this aslyA total of 36
key players participated in this study.

Open gquestions (about 10 questions) were admiastéuring personal and group interviews. Thesetueswere
derived from literature review and address stramgjanability, innovation systems, and agro-ecalafgprinciples.
The SWOT analysis was conducted in two sectionsavigesentation with a description of the localowation

system and the current development of innovaticthénrealm of sustainability. The analysis of dats performed
using coding in NVivo 10 software based on themed eategories identified from the literature reviewd
participant responses that were grouped togethethie purpose. The SWOT analysis was analyzed ainto

organize the answers by themes and categories.

RESULTSAND DISCUSSION

This section reports on the data analysis by exagimultiple perspectives of sustainability anddaation for
sustainability, as well as the benefits of learnimgractions. The main themes from exploring peas@nd group
interviews are indicated, and the frequency of easps is in accordance with the number and tyjstagEholders.

Sustainability

This section addresses what sustainability meadshaw it fits within a local innovation system igreculture by
examining the responses of each stakeholder.
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(a) Alumni

Alumni considered environmental concerns and quefitife to be synonymous with sustainability. Jhaescribed
environmental concerns as avoiding harm to natocereot contaminating water and groundwater. Qualftiife

was described as the enhancement of social conslitiche most frequent responses were as folloywRd€&pecting
the environment and the coexistence between nahgddumans (86%). (2) Improving the quality of pretibn and
the quality of life of people (57%). (3) Having ergh and healthy food (42%). (4) Working well witbagl results
without harming nature (28%). (5) Keeping profiekplots (28%). (6) Sustainability is synonymoushwatelf-
sufficiency (28%).

An alumnus indicated that sustainability is relatedhe market through the fulfillment of qualitiaadards and
production capacity. Another alumnus pointed ouwtt thustainability includes respecting local farmtngditions
because the traditions are assertive and expetieintigeneral, most alumni are from agricultueahflies and many
of their beliefs and actions are oriented to sl respect diverse knowledge with small and ingeliate farmers.

(b) Researchers

Most researchers defined sustainability as theomati use of natural resources without affectingsgstems.
Researchers mentioned two sustainability consid@asthow people use natural resources, and hgwdizct the
environment in order to preserve agro-systems fanymnyears to come. The responses of researchers ager
follows: (1) Better use of natural resources withaffiecting the ecological balance. Sustainabilityans achieving
the ultimate in quality and performance by usingdesl natural resources without the abuse of agnoichts
(40%). (2) Something that endures through time apdce; it is sustainable because it does not dedési
ecological and human conditions. For instance,ap ahould be used rationally and kindly with reg&odthe
environment and humans (20%). (3) Social, ecoldgiemad economic benefits impacting production and
consumption. This has to do with working togethéthwocal communities. Every individual is involved the
process of being, behaving, and making decisiod%o}2

A researcher described sustainability as a progesstivity that can be maintained for a long tiemel by natural
cycles. If there is an agricultural production systthat is permanent, then sustainability meammtause it to its
fullest because soil fertility can be lost and acréase of the use of agrochemicals can arise eTag®-systems
would not have the highest productivity, but thay e used for 200 or 300 years.

(c) Executives

More than 50% of executives stated that finan@akibility should be the basis of sustainabilitgaming monetary
return and investment. However, they recognized ithgortance of using natural resources appropyiaaeid

practicing new and better ways of farming. Theiinggmns are described below: (1) An activity thdowass long-term

survival. It is synonymous with the term resilienaich is the ability of an ecosystem, when adad altered, to
recover and reach a degree of balance, althougletiusystem may not necessarily be identical t@tiggnal. (2)

Protecting the environment and ecosystems by radubie use of toxic products. (3) Rational andrappate use
of environmental elements such as water, solil, tatige, and climate.

Most executives pointed out that a production sgske sustainable when there is the possibility @fihg extra
money to reinvest in production and to get the pobdo market. However, one executive mentioned tha

protection and preservation of natural ecosystenatso important.

(d) Farmers

Farmers were divided into small and intermediatedpcers because of their different education, egpee, and
production capacity. For small farmers sustainghitieant the preservation of the environment witlteawsing soil
erosion. One of them said, “If | sow habanero chilehave to take care of the land using an orgamtdizer such
as the manure of sheep, turkeys, and chickens.thensmall farmer said that with a few square nsey@u can
feed the family, and the remainder can be solchtodommunity. They are in favor of polyculture hesm the
products can be consumed by the family and commuanitd as a result they generate production diyeasid self-
sustainability. For intermediate farmers, sustaiitghmeant building a model that allows producéssbe reliable
suppliers 365 days a year in terms of return oestiment, market conditions, and production syst&asgertheless,
more than 50% of intermediate farmers stressedstisthinability is a system that can be functicarad reliable
over time, useful, and friendly to the environmehh intermediate farmer described sustainabilityicentifying

and solving problems through the implementationidefas and solutions resulting in a sustainable intids

involves all stages and links of the production amatket system. The goal should be the economieftidar the

primary, secondary, and tertiary sector.

Sustainability Review

The three principles of sustainability (social, legical, economic) were considered as part of thalysis. The
breadth of sustainability themes involved farmirgmenunities as part of society, financial stability part of
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economy, and biodiversity preservation as part aflagy. A synopsis of sustainability beliefs andi@ts of
stakeholders are presented in table 1.

Table 1: Overview of Sustainability

Stakeholders Sustainability
Beliefs / Actions

Alumni Beliefs:
- Respecting for traditional knowledge.
- Improving environmental and societal conditions.
Actions:
- Sharing knowledge with small and intermediate poaus.
Researchers Beliefs:

- Agro-systems that last longer than 200 or 300 years
- Little use of natural resources for analysis irslab
- Respect for the local culture.
Actions:
- Learning from people’s traditional.
- The test of sustainable crops.

Executives Beliefs:
- Financial feasibility, with the possibility of inatling social and ecological
impacts.
Actions:
- Monitoring a fair income for the producer.
Small farmers Beliefs:

- Interest for preserving biodiversity.
- Survival benefits.
Actions:
- Use of organic fertilizers.
Use of plants and trees to control pests.

Intermediate farmers | Beliefs:
- Respect for traditional knowledge.
- Interest in healthier products.
- Interest in preserving biodiversity.
Actions:
- Reduction of agrochemical use.
- Use of organic fertilizers.

Sustainability can be difficult to define becaube toncept implies complexity, ethical values [12], and it is
highly contested (human values, perceptions, atetasts) [13]. The different perspectives on thosaept are
derived from personal experiences, local and usbihal issues, and personal interests. In gen@lmnost relevant
findings derived from the analysis are: a) the ioyement of quality of production and the qualityliéé of people
by protecting nature; b) an activity that allowdffisient and healthy food and long-term survivahdac) a
sustainable model in terms of return on investmiarthis sense, the strong sustainability concepeing supported
by most stakeholders. Baker [2] says that strorgfasuability promotes the preservation of nature etter
economic development outcomes. For this reasonloggo society, and economy are interconnected and
complementary; as a result, they cannot be repld@aly and Farley [14] indicate that ecology is theension that
embraces economy and society by providing the nkesources for production and consumption. Figusbows
the categories involved, integrating them into &uea concept of sustainability in agriculture. Thncept is the
interrelation of ecology, economy, and society asistainability system, meeting basic needs arlglistandards,
financial security and stability, and the will toopect nature to ensure economic and non-econowidtivfor all.
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Figure 1: Sustainability concept in agriculture

Innovation for Sustainability
The results of interviews provided stakeholderghts on innovation for sustainability.

(a) Alumni

Innovation for sustainability is understood as itieoduction of new knowledge and ideas to recqueduction
systems that do not damage the environment. Thiporese may be linked in two ways to sustainability
perspectives: the improvement of the quality ofdmation and the protection of the environment. &atf an
alumnus commented that we need to innovate in dodienprove living standards and survive. Othempobf view
are as follows: (1) New techniques and ideas fergioduction process that do not damage the emagah This
means changing current production systems, whicly ma require advanced technology, but might inelud
adopting or developing more natural approaches J42%2) It is the application of knowledge for suwri,
understanding that it is not exploitation, but prtion of natural resources (28%). (3) The genamatf new
technology for the production of healthy and organoducts (28%).

(b) Researchers

These stakeholders describe innovation for sudidityaas a new method, process, or product thatdssdamaging
the environment while increasing productivity. AlIS8% of researchers highlighted that innovatioousth consider
the needs and problems of rural actors and produbethis way, the relationship of innovation wihstainability
is the preservation of agro-systems for many yehrsugh the acceptable use of natural resourcestlad
environment, and the solution of a social or ecigllgneed through new methods and techniques. €rmeptage of
respondents who addressed a particular issuesnagard is shown as follows: (1) Development of peocesses
and more efficient procedures by reducing impacthenenvironment (water, air, and biodiversity) amdducing
long-term benefits (40%). (2) Having more tolerayi¢ld worthy, and better varieties of plants addpto climate,
pests, and diseases. As a result, use no or fegrecleemicals use them with the goal of obtainingnare
productive crop (20%). (3) The generation, intracug, and adoption of new methodologies (10%). T4e
consideration of rural actors and their needs shbalimportant to innovation. An abrupt innovatinay mean that
local producers are not going to implement it. hifes are full of research that does not reactatha where it is
required, so it is important to integrate produéets the research process (10%).

(c) Executives

The majority of executives defined innovation asluding improved processes, ideas, or products ¢hat be
successfully taken to market, although some exessitinentioned that innovation does not need tdgyetarket.

They see innovation for sustainability as the getien of higher technology applied to farming witie aim of

preserving nature and increasing food productionthis way, these stakeholders said that certalitiqab and

market conditions are necessary to set on innavdto sustainability. Some of their perspectives srated as
follows: (1) Something that allows the producerotitain products that can achieve success in theabloarket
(18%). (2) A number of practices aimed at improvprgcesses, services, and products that reach dhleetmbut
also enable the survival of society in the longrt€i8%). (3) Generate new technology for the tramsétion of

healthy and organic products, respecting the threstainability dimensions (social, economic, andirenment).

The goal is for producers to sell their productd emake money, but also to ensure continuous crgpi%). (4)

Many institutions are creating innovation, but rfor sustainability. It is economically profitabldut not

sustainable. It is important to link one with thiaer, but not necessary to fulfill this link in a@tistances (9%) (5)
The application of an innovation for sustainabilgyobviously having enough information that allothe creation
of sustainable production that lasts over a longt{9%). (6) An innovation can come from anywhéoe,example,
the use of vermiculture, a good fertilizer that edimom California (9%).
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(d) Farmers

For small farmers, this concept was confusing. Ohthem said that farming requires special techesqand the
ability to deal with uncertainty, and this is prbbainnovation for sustainability. Another smallrfiaer mentioned
that innovation for sustainability is about praetiand ethical and social order. For intermediatmérs innovation
for sustainability is the application of techniguesd how to use technology to produce and maximpliaet yield.

An intermediate farmer emphasized that applyingebbdarming practices and knowledge to maximizepcyield

and reduce pollution levels may help producersaeehefficient and sustainable agro-systems. Fdr botall and
intermediate farmers, the innovation link with siisébility can be seen through reducing agrochdmisa and
increasing the rational use of natural resourcegjcplture and healthy products, and preservingciefit agro-
systems.

Innovation for Sustainability Review

The creation and the improvement of processes, adsthor products supporting sustainability shoudd the
purpose of innovating. The end of innovation is dommercialize an idea, knowledge, or product, hst i
contribution to sustainability would be to ensuhe tcontinuity of farming over time, considering isbcand
ecological needs, the solution of harmful problemsd ethical and social considerations. The maidirigs
regarding innovation for sustainability are summediin table 2.

Table 2: Overview of Innovation for Sustainability

Stakeholders Innovation for Sustainability

Alumni - A shift in production systems.

- The generation of new technology for the productibhealthy and
organic products.

- The application of knowledge for surviving by unstanding that
innovation is not exploitation, but protection @ftuaral resources.

Researchers - The generation and improvement of seed varietidgpanducts.

- The development of new procedures that have legadtron the
environment.

- Innovation should be in accordance with the neadsa@ceptance of
rural producers.

Executives - Marketable capacity of new ideas and products.
- Using higher technology to produce a crop capabtistributing the
product, but also ensuring continuous cropping.

Small farmers - Ethical and social order of what is going to beetéfl to society.
- The creation of productive diversity for commuritgnsumption.
- Special techniques and dealing with uncertainty.

Intermediate farmers - Marketable capacity of new ideas and products.
- The generation of new technology and methods ftiebproduction of
healthy and organic products.

The generation of new knowledge for the solutiosafial and ecological issues and the generatioewfmethods
or new ideas for the improvement of production peses affecting the environment are perceiveddiyehblders
as innovations contributing to sustainability. Thearket is another important aspect of innovation rftost

stakeholders. However, the multiple perspectivegsaked an ideal scenario of innovation for sustalitg, but not

a current one. Indeed, two stakeholders statedt¢lchhological innovation cannot contribute to aumsbility, but

only promote social innovation. For this reasorgiag technological, and institutional changes nezaccur in

order to impact innovation on sustainability [15hus, innovation for sustainability should be sasrthe creation
and application of new knowledge to the social,newoic, and ecological improvement of local commiesit
toward prosperity. The question is how to achidna innovation so that it truly contributes to siisability.
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Learning I nteractions

Studying the benefits of learning interactionstfoe generation of technological and social inn@mratian help us to
understand the necessity of innovation in sustdityahctions. Here, | summarized this analysisrthe
stakeholder perspective.

(a) Alumni

One of the learning interaction benefits that alumrentioned is to know what need or problem is fein
investigated, and to bring new information to kégyers to create and implement better tools, ifjemptioblems,
and propose possible solutions. The importanceiiegpdating and connecting all actors to suppeerg element
in the production system, especially farmers. Aeothenefit is that interacting with researchers tauthnicians is
important, but collaborating and learning from proers is crucial because they have a lot of expegidarming.
For alumni, the integration of scientific and ttémhal knowledge is important because it can resuitmproved
outcomes for the local community.

(b) Researchers

For researchers, collaborating on and interactiitly joint research for solving the needs and pnoisl®ef producers
is one benefit of learning interactions. Most reskars highlighted that interaction and collabamatmake the
system stronger. The common vision of many peapleery different from a single vision because méthand

strategies can be managed more proficiently. Twearchers indicated that a knowledge network wbaldnother
benefit because it might be moving in differentedtions through those who are generators, those avbo
transferors, and those who are engaged in the ggsoddey see that integrating the modern and #ukitibnal can

be difficult, but it can be interesting becauserfisig management can be integrated for better fayrteéohniques
and to deal with complex issues.

( C) Executives

For executives, the introduction of diversified guots to the market with good quality, high conipetness, the
return of dividends, and greater social impactl@aening interaction benefits. They said that thkaboration with
agribusiness and intermediate farmers is more cammad this is usually achieved by identifying soneed or
specific technological opportunity. An executivairated that they collaborate with an NGO underftrenat of
learning communities. Their interaction includes timalysis of diverse topics and different viewsiéal with a
problem. Other executives commented that the bepéfiearning interactions for innovation would b have
greater social impact, and greater competitiveneigssustainability, it would include the improvemeof the
environment, and the trade of products in compkawith quality standards. As a result, learning abdorbing
knowledge should be approached from multiple dioest Executives see the combination of modern and
traditional knowledge as difficult to articulate da@ise, in agribusiness, most scientific knowledgepplied to
production processes. Maybe through joint demotistraand validation of crops, scientists and tiadil farmers
can combine knowledge for better results.

(d) Farmers

Farmers stated that sharing experiences and pracikicimportant and necessary. A small farmer aad an
individual never stops learning and sharing, arad tthis important to share information and expecis with other
communities and experts to develop a better saidto planting. Another small farmer mentioned thame years
ago they formed cooperatives to learn plantingrniegres and to consume what they produced in thergwrpntal
crops, but now, with the introduction of new teclogy, this model has almost disappeared. For sfaathers,
daily practice is the best school, but they recopeghithat scientific knowledge is also importantetmediate
farmers pointed out that the benefit is associatiéldl improved production efficiency, less and bettee of natural
resources, and greater depth of knowledge for isadtie development. An intermediate farmer indidateat the
integration of all players is the key to a stronggstem, especially when competing for a new manktt new
demands, it is better to work together through fdrar informal learning processes. These farmengloded that it
is not possible to collaborate with traditional nfears because they do not think and act like adticall
entrepreneurs.

Learning I nteractions Review

The creation of inter- and -multidisciplinary graymetworking of knowledge, and the integratiorscientific and
traditional knowledge are the three broad areas tbpresent the benefits of learning interactiohable 3
summarizes the most frequent responses of stalaisdluthese three areas.
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Table 3: The Benefits of Learning Interactions

The creation of inter-
multidisciplinary groups

Networking of knowledge and
learning

The integration of scientific and
traditional knowledge

Participating and contributing to
generate new knowledge.

Interaction allowing a broader an
deeper knowledge of production

Efficiency in term of quicker and
better use of resources through t
use of institutional efforts,
knowledge, and infrastructure.

Increasing the performance and
competitiveness of producers.

Working with different
institutions and people allows
holistic crop management.

Greater social impact and better
results.

Efficiency in terms of production,
less and better use of natural
resources, and greater depth of
knowledge for sustainable
development.

Identifying real situations,
problems, and possible solutions
through greater sharing of

dexperiences, knowledge, and
resources.

Diffusing and applying
htechnology generated by this
network.

A vision of partnership and
alliances in order to leverage
resources and market supply,
resulting in benefits to the
producers and farming
communities.

Sharing the same mission and
vision. A perfectly articulated
network.

The development and transfer of
knowledge should be in multiple
directions (from industry to
researcher, from producer to
industry or researcher, etc.).

Formal and informal means of
gathering and sharing
information.

The sum of wills and strengths o
stakeholders would help to
integrate the scientific and
traditional knowledge.

This fusion is important for
sustainability respecting the
culture and the environment.

This is not about money or to ge
rich; it is about being more
efficient with the use of our
resources and how we rescue oL
values for feeding.

Traditional and scientific
knowledge cannot be separated
because traditional knowledge is
an accumulation of information
and experience.

nr
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It can be noted that several benefits to buildingwdedge and learning network in local communites shown.
However, numerous problems need to be overcomeate rfocal innovation systems stronger and moreiefft.
The main learning problems that participants reggbere lack of willingness, lack of a positivetatlie, and lack of
resources. The perception of stakeholders is kremetis little interest in learning interactionside this sector, and
the link among diverse players is disjointed. Thare opportunities to build a local innovation syst for
sustainability, including the union of small andeirmediate producers, HEIs, research centers, tirydusnd
government to join strengths and support the pribclusystem. However, not many stakeholders aerested in
legislation, policy development, system alignmemd #&earning outcomes. Thus, it would be necessagstablish
the conditions and strengthen the opportunitiesnfioovation that better contributes to sustainghili

The contribution of innovation to sustainability

Innovating for sustainability is related to knowdeg experiences, beliefs, and actions. Not allvations are based
on advanced technology; innovation occurs alsdriurcgires, procedures, programs, and policieshigwtray, a new
method, process, strategy, or technology is partradvation contributing to sustainability. Leargiand knowledge
interactions can help to create appropriate tedgichl and social innovation. High skills, trainjngnd the
production of continuous knowledge are importaniponents for the development of technology [16%iao
innovations are immersed in local communities, WHiave the capacity to learn, transform, and adgtuilding
skills, finances, and institutional resilience [1Thus, with an improved shift of focus and a commion of all
local players, including the government (with betited more appropriate policies and public progdaansl society
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with more active participation and engagement mdiggrsocial, economic, and ecological welfare, ¢hmay be a
reorientation of innovation towards sustainabilifgchnological and social networks can learn, imat@yvand share
new information and knowledge for improving qualitijife and reaching sustainability.

CONCLUSIONS

This research discovers insights regarding how vation can contribute to sustainability in the @t of
agriculture. The findings reveal that innovatiom gmustainability is not a common thought and itiit& for most
stakeholders. The exploration of the sustainabibityd innovation concepts allows another concepidn
sustainability through the lens of innovation. @ushbility and innovation are complex sub-systehad belong to a
whole system that is difficult to describe. Susahitity is related to enhanced living standardsneenic stability,
and access to ecosystem goods and services. limovat this study refers to not only the creatioh new
knowledge, strategies, or initiatives that can ppliad to solve problems and needs, but also thmrpnity to
commercialize that knowledge or idea. In this waypovation supporting sustainability should enstine
permanence of farming, consider social and ecadbgieeds or problems, ethical and social considestprotect
the environment and biodiversity, and support eatindenefits. Learning interactions and knowledgbemorks at
the local level can develop and disseminate tecgichl, non-technological, and social innovatiogpexially in
agriculture where continuous change and uncertaiotyr all the time. However, there are many chaks and
barriers to overcome such as the consolidationooéllinnovation systems for sustainability, theegration of
diverse knowledge to solve harmful problems in fagn and the reorientation of innovation policiesvards
sustainability. Additionally, this research contries to a better understanding of the current jwedf innovation
and how it should support sustainability, and pdesi policy makers and society with a different pecsive from
which to analyze both sustainability and innovatidrhe questions applied have had some impact among
stakeholders because they have had the opportonigflect at a deeper level what sustainabilitg amovation for
sustainability means, causing them to considerghtsuand insights regarding their beliefs and astid-or the
academic community, this represents potential disds and conversations about what the role of iatmv should
play in sustainability actions.
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