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ABSTRACT

OBJECTIVES:

We face an important challenge in collaboratindweibmmunities to use state of the art science
and technology that will also permit them to usartbwn capabilities and knowledge as part of a
process to strengthen their communities on marfgreifit levels: political, social, productive,
cultural and environmental. As social scientigts,join this effort from the paradigm of
Ecological Economics (Barkin y Rosas, 2006; Burk&®06), a heterodox advance guided by
three ethical principles: intergenerational equstygial justice, and sustainability. Its
implementation requires methodological innovatithet assure consideration of solutions to the
aforementioned challenges in an interdisciplinaayywith a pluralistic approach, and with a
historical perspective that takes into accountuzalt material and environmental heritages. An
integral part of this method is the incorporatidrih@ “Precautionary Principle” that privileges
productive processes that avoid social and enviesriah risk in contrast with orthodox systems
that try to measure the relation between benefitscasts, selecting those results with the highest
return (Reichman y Tickner, 2002; Harramdées, eR8I02).

The proposal incorporates innovations using wedivikm or state of the art scientific and
technological advances that can enhance traditzagbilities in the communities, raising
productivity in traditional activities or contriking to introduce new activities consistent with
social and productive structures that also hefjprddect or rehabilitate their ecosystems. The
point of departure for this proposal is the combaraof different forms of knowledge that
permit the users to better protect their socidt@® the homogenizing and most destructive
effects of globalization; in the practice of ther@uean Union, this current is known as “Post-
Normal Science” (Ravetz, 1996; Funtowicz y Rave@qo).

METHODS:

The implementation of this proposal implies a seaEmodifications in economic analysis of
great import. One of the most significant is thgction of the common practice to “discount”
the future, that is, to value future benefits ahéf sacrifices from present investment will always
produce welfare improvements; in contrast, in dawy the use of resources and the decline in
environmental quality will (inevitably) lead to alfin living standards for future generations.
Rather than discounting future flows, some eversican a premium for environmental
protection or reductions in non-renewable resouseeor even in renewable resources to a rate
consistent with their replenishment. Other basiengnts in the methodology that affect the
methodology include: the consideration of socialftict as an integral feature of social behavior
and the need to construct institutions for conflesolution; the consideration of the
contradictions of energy use as a permanent cleigtat of the open system of which the
economy is a part (Il Law of Thermodynamics anda); the inability of society to replace
natural resources consumed in production (now dnérpast) with produced capital, thus
rejecting the thesis of weak sustainability usedmogt economists in favor of the stronger
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version; the recognition of the need for social paolitical participation in decision-making about
strategic routes, a process that denies the urignedtright to property holders to decide on the
use of natural resources and real property irréseaf their socio-economic and natural
impacts; and, finally, an inability to value naturasources and processes.

RESULTS:

The approach suggested by the methodology outébesle is designed to promote strategies that
lead to the “Sustainable Management of Regionab&®esgs.” Its basic principles are:

Autonomy, Self-sufficiency, Productive diversifigat, and Sustainable resource management.
These strategies are drawn from an ongoing integdhavith the participating communities,
leading us to implement projects that respect tteircture of social and political organization,
and their relations with their ecosystems.

The means by which we apply this approach deperalaitable knowledge for the use of the
local resource base and the priorities set by ollatmorators. All the projects have various facets:
economic — producing goods that enjoy privilegeckas to protected or solidarity markets;
environmental — conserving or rehabilitating ectsys; and social — with elements that
privilege gender equality and strengthen traditi@ughorities.

Among the projects in which we have advanced gréhg production of ‘low-fat’ pork on the
basis of a modified diet that uses waste avocadtisitere formerly discarded in local ravines.
Local informants led us to discover that avocadakice ‘bad’ and raise ‘good’ cholesterol,
allowing us to transfer this insight into a proctsbenefit women responsible for backyard
production. 2) The production of enriched ‘Omegaggs to improve their nutritional and health
impacts in consumers on the basis of enrichinglibes of hens with an herb rich in this fatty
acid, requiring the construction of a sewage treatrplant to supply water for the feed. 3) The
water treatment plants themselves led to the dagahat disposable diapers have polymers that
can be used to regulate water supply to fruit freegroving their survivability. 4) The discovery
of the value of the mulberry tree in temperate $te@nd their historical importance led us to
propose a project to ‘rescue’ a millenarian traditof production of silk thread in indigenous
communities. 5) The environmental, cultural andneenic value of perennial cotton offers
important prospects for diversifying and strengthgreommunities in the western mountain
range of Mexico where its production can be spread.

All of these projects reflect our efforts to eladi@ on the development of a new theoretical
framework to promote the Sustainable Managemeatesgly described above. The paper will
combine the analytical elements with the practieallts to propose a new approach for
advancing in the application of science and teabgoto promote social welfare.
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I. Introduction

This contribution explores and describes the epistegical contributions of peasant

communities as part of their efforts to developirtraternative strategies for technological

innovation that emerge in response to those imptsethe orthodox approach to economic
rationality. This exploration emerges on two diffiet, but complementary, analytical levels.
First, it draws from fifteen years of experiencenmmerous rural communities committed to
initiating processes to constructNew Communitarian RuralityNCR). On the basis of this
experience, we have developed an analytical mdu#l ientifies a series of strategies that
successfully challenge orthodox approaches to dle@lsappropriation of nature. Among these
strategies, the concepts of communality, autonaaif;sufficiency, political-cultural structures,

support networks, and productive and market difiesgion, among others, contribute to the
orientation of the processes of technological innovation tolwathe emergence of a new
rationality and a different process for appropnigtisurplus. Similarly, the work identifies not
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only the importance of local knowledge systeimscontributng conceptual capacities that - { Eliminado: to )
complement those that play a role in the developroémwestern science, but also, and more { Eliminado: e )
significantly, its contribution from the perspeaiwf an ethical stance alternative to that of

economic rationality.

A second level highlights the contribution of thgsmasanpraxesas the underpinning of the

epistemological developments that give substandeetanethodological criteria of two emerging - { Eliminado: n )

fields related to “technological innovation for pmoting sustainability”:ecological economics
(EE) and thenew culture of wate(NCA). On the basis of this analytical symbiosis a @n
epistemological line articulates the ethical pnhes of peasarraxis the fundamental need to
develop alternative mechanisms for allocating aistkiduting resources as well as the use of
differing languages for valuing nature (Burkettp8pBarkin 2008; Martinez Alier, 2007).

Finally, on the basis of the symbiosis among thecgsses of thBICR and the methodological
contributions fromEE and theNCA, we can identify the importance of the technolabic
innovation processes for advancing towards sudiditya the articulation of social responsibility
(intergenerational equity, social justice) and emwmental responsibility (sustainable regional
resource management). In this sense, the analygidights the emergence afommunity
associationgcommunality) as alternative/complementary medmasito those operated by the
marketand by theStatefor resource allocation and the development dfinelogical capacities,
including the orientation of technological innowati The unfolding of this type of reorientation
of the innovation processes is only possible ifytla@e embedded in mechanisms for non-
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capitalist accumulation, that is, based on coNectlecision-making (Barkin y Rosas, 2006). This
approach presupposes the possibility for developgudnological innovation on the basis of
other rationalities, those that make possible tingifng of other worlds.

Il. Peasant experiences and innovation: Alternativerientations of economic rationality

On the basis of neoclassical economics, scienceteaithology have developed as important

instruments for raising economic growth, indepetiglenf whetherthey promotg or inhibjt the - - Eliminado:

it

n

S

innovation generally are accompanied by the idegas$uring national economic growth.” In *{ Eliminado:

against

o U

this conventional way of thinking about technol@jidevelopment, it is taken for granted that
research is oriented towards increasing produgtitit improve competitivity, thereby

behavior is in accord with the new rules and intiths imposed by the globalization process
(Dutrénit,et al.,2007)

To strengthen the process, the economic systerepthe market at the center of the process, “a
more efficient” mechanism for distribution and fibke allocation of the resources generated by
the innovation process. Of course, this is the angaion for the nature of the market-oriented
structural reforms implemented in Mexico during prest three decades and intensified with the
adoption of the package of policies known as theaSWngton consensus (Katz, 2007). As a
result of this logic, policies promoting innovatiéwilowed this same direction, and were justified
with the discourse of taking advantage of “oppdtias offered by economic globalization”;
“competitivity”, “profitability”, and “modernizatia” became the watchwords of capital.

The framework is composed of the following elemedfsneeded investment in technological
innovation-> b) higher productivity> c) rising profits> d) use of markets as a mechanism for
distributing and allocating resources e) need for greater technological innovation tspoad
efficiently to the demands of the “globalized” metflace. This hegemonic vision of the
direction for technological innovation is callecttorthodox discourse” in this article.

The relationship between innovation and sustaiitgbil the orthodox discourse is justified in
order to develop natural resource management gieatethat inherently and structurally
concentrate economic benefits in the hands of aafetive cost of transferring the costs to society
(social exclusion) and nature (raising the ratesrafopy and ecological resilience). This is even
occurring in the innovative processes defined ia tblobal north’ by the “catechism of
ecoefficiency” and the “dematerialization of congiion”, as is pointed out by Martinez-Alier
(2004).

The point of departure for this analysis of the umsalation model is the evidence that it
generates effects (socio-environmental costs)adaahot possibly be considered to be universal
values of sustainability. An even worse fate isirfg the rural communities in Latin America

biological diversity in many regions. It is cletdrat scientific developments are generating
conflicts between research results and consumeexis) thus, it is essential to include ethical
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guestions raised by an outsider. The separatiogquektions about the ethics of science and
technology activity is directly related to enviroental problems (global warming, air pollution,
and land and water contamination, etc.).

In contrast to the direction of innovation activiguided by the principles of neoclassical
economics, this article focuses on describing axmloging the epistemological contributions
generated by those communities immersed in theepses OfNCR. Specifically, their
contributions do not only include the conceptuavelepments known as “local knowledge
systems”, but also consist of the incorporatiomabvation processes guided by the principles of
social justiceintergenerational equityandsustainable regional resources management

P [ Eliminado: focus

‘ As a product of thisapproachfrom the perspective of peasant communities, tdogmal -

| improvements in the quality of lifgather than growth); and to efficiency in natuedource use _ - | Eliminado: development

(rather than the efficiency of capital).

Ill. Empirical points of reference and strategies & the new rural communality: Forging
sustainability.

3.1. Some peasant experiences.

Technological innovation has an important placehia productive projects on which we have
worked with many communities. In what follows, wighlight some of the practical experiences
in peasant communities, on the basis of which weehdeveloped an analytical model that
facilitates the understanding of the communitagtmtegies. We have labeled those communal
strategies that challenge models of economic ralilyrnthe new communitarian rurality (Barkin,
2004; Bardn 2004; Santiago 2004; Fuente y Ramo8)2@@me examples:

- The attempt to construct a peasant biosphere eserthe Chimalapas. The local indigenous
community Zoqug attempted to manage the area, channeling resoure community
sustenance. It undertook a program for the prajasas$itraining of cadre as biologists to
collaborate with foreign collaborators interested studying and protecting the region’s
biological diversity and as forest and water managyg experts and as fire fighters to protect
their ecosystems. They undertook a selective pnogrhplanting tree nurseries for valuable

| and/or rare species declared to be in dandeexinction while also implementing an - { Eliminado: n

ecotourism program. These community achievemertg wot easily implemented, but were
managed for more than a decade with support frommedtic environmental groups and
financial assistance from the English governmehgsé efforts were unceremoniously
terminated when the Mexican government forbade Whe from continuing its technical

| assistance and scholarship program and a locatcemméental groupvas disbanded (Barkin,
2004).

- Local experiences on the Isthmus of Tehuantepee.dBepening process of social polarization

to take advantage of the potential for local prigjdzased on natural resource and river basin
management programs, supported by a cooperativeledo (and managed) cement
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manufacturing plant in the region. The programudels an ambitious program to rehabilitate
local river beds and forests as well as land antmmanagement projects, with which they
have begun to generate new employment and pro@uopyortunities for export agriculture

and handicraft activities (Barkin, 2004).

- The revaluating of traditional productive systeros tiog raising has had important effects in
strengthenindPurhépechacommunities in the west-central state of Michoacam the basis of
local vernacular knowledge and a controlled expenininvolving a medical research center, a

nutritional research laboratory, and in-depth dosi@ence studya pilot program involving a _ - | Eliminado: ,

special diet for the pigs, involving non-commercéiocado, was implemented to produce
“low-fat pork” with significantly lower levels ofdw-density cholesterol than regular supplies
in the region. By designing a production systerthmback yards of local families, the scheme
strengthened communities by assuring local pagt@p and raising household incomes for the
participating families. The high quality of the medlows it to be sold at a substantial premium
over prevailing local prices (Barkin, 2001).

This productive experience was implemented on #wshof exhaustive collaborative research,
involving a number of disciplines and direct cobiadtion with the communities. As a first step,
a traditional activity in the communities was idéatl: the raising of backyard animals; the
field work also was useful in making it clear tima&ny people in the community were already
aware that grazing pigs in the avocado groves itgdulthe production of solid layers of fat
(lard) in the animals, but they had not realized that tmight be transformed into an
opportunity, given the growing consciousness ofttbalth advantages of a lower fat content in
meat; our laboratory work documented the lower Ldhiblesterol levels and the higher quality
of the fats, in terms of benefits to human nutniti®ur multidisciplinary team determined the
feasibility of developing a diet to produce highatjty product with greater added value,
designed to contribute to broader community effads strengthen and diversify local
economies and improve women’s position, sinceabiwity is in their sphere of responsibility.

- A proposal to promote the production of enrichedseffeplacing Omega-9 with Omega 3 —-a
fatty acid that contributes to human health— inytbke) in periurban areas was developed as an
activity to address environmental problems, gemeerhtgher incomes and strengthen
communities, promoting better social and materalditions. This project was designed on the
model of the “low fat pork” project described abpirespite of the fact that the large industrial
poultry firms are presently marketing this produthe challenge in this case was to reduce
production costs while assuring (or raising) priwgiquality standards, insisting on the goal of
strengthening local economies and the role of wommeproduction and governance. The
projects are similar in identifying productive adties in which women have ample experience,
and are proving adept at incorporating the resafitenodern technological developments to
develop high value added products.

In this regard, the technological innovations hatté¢ accessible. To ensure this, the organizing
team incorporated colleagues from various reseastitutes; these included the National
Institute of Medical Science and Nutrition Salvadtubirdn; the Teaching, Research and
Extension Poultry Center and the Chemical Reselmstitute of the National University; the
National Agricultural University (Chapingo); and Warsities in the nearby states of Tlaxcala
and Puebla; we also have signed an agreement witj@ international media consulting firm
to design the educational and marketing strategyféosm the public about the benefits of these
products. The enlarged team accepts the underjyiemise that the objective of this work is
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the implementation of the ethical principle of taology transfer to raise social welfare (human

application of “post-normal” science, whose prenigsthe need to take people into account in the
design and implementation of proposed solutionsis Ttommitment also assumes the
responsibility to incorporate their paradigms amebcific knowledge systems in the design
process and to ensure their participation in tregcbefor solutions. The technological synergies
among paradigms and knowledge systems have beealdruthe success of these projects, but a

ethical component: the building of a model of smsthility on the basis of social and
environmental responsibility. That is, the implertation of a process to ensure the success of a
model of New Communitarian Rurality.

3.2. New Communitarian Rurality: A response to hedassical economic rationality

In the face of persistent attacks from the glolanemy, with its logic of thérational actor,
peasant responses have been varied and complexalytidal frameworks have also been
reorganized to attempt to take into account thémmges in strategies among peasant groups
(Barkin 2000, 2001; Teubal 2000). Since the objectdf this essay is to identify peasant
responses and their innovation processes as resctm national and global international
economic restructuring, this section describes foamsformations that occur simultaneously in
the rural society (Figure 1).

I. Peasants with access to land and have the measrsgtme in technological innovation,
promote private accumulation;

Il.  Peasants with access to land, but without straegigoromote innovative technological
strategies that promote private accumulation, ategated to subsistence production and
must resort to outside sources of wage-labor toptement their incomes;

lll.  Landless peasants or those who have lost theirrights who only have their wage labor
as a source of income are without innovation sgiate

IV. Peasants with access to land and with social agidons based on communal associations
that promote technological innovation combined wsthategies that generate economic
surplus and concentrate them in the hands of theramity leaders.

Farmers who are in the first)(group and can adapt to the demands of the doméwmomic
model constitute the “ideal type” for rural devehognt of a neoliberal pattern. This model faces
structural limits to create a pattern of inclusigevelopment;inherently, it generates

[ Eliminado: inherently

777777777777 1 Eliminado: led to

specialized monocultural production with intensixge of chemical inpughat causegcosystem [ Eliminado: and direc

. g . Eliminado: exploitation as a
environmental conflictsfrom the resulting damages

prerequisite for its continuity

degradatiop Therefore, we see an increase in the scope atehsity of distributive_,,{

*{ Eliminado:

J U L

The typel processes, and most especially those of ly@adlIl , are identified in this article as
inherent tendencies in the “New Rurality” projeanerging from international economic
integration (globalization). In contrast to thessponses, there is another type of peasant
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assembled in the scheme as ti¥e as part of the process of the “new communitariaality.”
This approach constitutes a reference group fronchwive try to define the role &E, since
these processes of the social appropriation ofr@gitopose to achieve an equilibrium between
production angocial and environmental responsibility.

As becomes evident, this is a problem of the “akition” between the “peasant mode of
production” and the “capitalist”, between economi peasant rationalities. In the next section,
several different strategies are examined thatvaftr a valuing of this type of interaction as

processes that challenge the logic of capitalisueulation and promote new mechanisms for
technological innovation to promote rural sustailitgb

Figure 1. Transformation processes and responsesrllyactors in the contextf economic
globalization.

Social
New Rurality and New Communitarian Rurality Exclusion

Economic Rationality New Rurality
Ind|V|duaI Prlvate
Entre reneurs
Workers
Ind|V|duaI Without
N I s —
Peasants
Individual \WELT
I g wioLand ncomes [
m_ W/ Land Community Collective
Bl Association [l  Surplus >

:

New
Other Communitarian
Rationalities |l peasant Praxis Rurality

Vs Exclusion

Source. Fuente (2007

3.3. New communitarian rurality strategies for promoting technological innovation

Barkin and Toledo offer analytical guidelines farderstanding the aforementioned interaction
between peasant rationality and the processes mn‘rpiorating local knowledge systems in
management. Barkin (1998) distinguishes four ppikesi for forging sustainability: 1) éhidridrhy,
2) self-sufficiency; 3) productive diversificatiomnd 4) integrated regional natural resources
management. Similarly, he recognizes especiadiyeéhding roles of peasant practices, which are
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becoming increasingly important in Meso-America,cttallenge the exclusionary character of
economic globalization (Barkin y Barén 2005).

On the basis of his detailed studies of eighteeasaat experiences, Toledo (2000:77) highlights
five aspects that are essential parts of a strategyhe social appropriation of nature: 1) the
defense of traditional cultural values; 2) the neiiance and/or reproduction of the communal
structure base on equity among members and a camseleveloped through the community
assembly; 3) high technological and administraéffeciency; 4) collective control of economic
processes and exchanged based on a degree ofcfivedequilibrium’; and 5) conservative use
of natural resources.

By taking these authors as a reference and thaierpes mentioned in the previous parts of this
paper, an analytical model is offered which fornedaa strategy for rural communities in the

rationality. The central categories of this moded @ased on the articulation of the ideas of
communalityautonomy and thentegrated management of natural resources

Communalityrepresents a type of “social contract” of commurataassociation, a heritage from
the Mesoamerican cultures of a past era (Diaz 2DGtinez 2002); it represents an ethical
perspective that differs from economic rationafiy resource allocation, in the processes for the
social appropriation of nature, and, necessarity, technological innovation. In this sense,
community is not the joint representation of thdiwidual over collective interests as occurs in
the orthodox idea of the “social contract.” It istrunderstood as “a contract where each one
protects his own individual interests; on the canyy if the political association doesn’t protect
him, he feels fully justified to oppose it becalseecepted the contract in terms of my personal
interests, and if | feel it is not fulfilling therangement, | can refuse to continue” (Villoro, 300
48-9).

It is possible to interpret the experiences of paapractice mentioned above as a social contract
“since | am defending the common welfare througtoasensual arrangement; although it may
go against my individual interest, | will continte be loyal to the majority... democracy is, in
this second type of contract, a type of politicesa@ciation that is, at the same time, an ethical
agreement, because it is the way an ethical pgtiap functions’(Villoro, 2003: 48-9)* The
model of new communitarian rurality, outlined abpig an institutional process incorporating
local knowledge systems to understand peasantmssepadn the face a#xclusiongenerated by
neoliberal economic expansion. The result is a grgwinstitutional capacity to maintain
(produce and reproduce) an alternative system ofalseelations of production to that of
proletarian discipline, so generalized in the céstociety.

These strateqgies to forge sustainability bring tiogiethe following common processes:

3.3.1. Communality may be understood as a comnmmiant&thos, a participatory process that is
central for resource allocation. The results degantbur separate processes:

! For a longer discussion on “Multicultural Autona@siin Latin America” see the material produced H®y project
directed by Leo Gabriel and Gilberto Lopez y Ri{2805 y 2008) and their sitkttp://www.latautonomy.org/
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. Cultural cohesion, nurtured by spiritual and religious practicesaadl as the ritualization of
the past in the present, the codification of cosisions, and ties to the land;

- Participatory or consensual democracydeepened by the daily exercise and defense of the
general (or citizen) assembly, backed up by asggits traditional importance and various
supervisory and regulatory groups. It offers andngnt counterweight to the elected figures
from institutions of formal or representative demamy that shape local or municipal
governments and define its authority. It emergesaasay of reducing the tendency to
concentrate political power and breaking its linksinternationaleconomic forces. This
mechanism is furthered by processes of selectioglpefor these positions on the basis of
prestige, acquired through community participatibhe absence of political parties in this
dynamic is another element that furthparticipatory democracy;

. The organization otommunity work, expressed as the group of activities realized and
ranked by community members. Among these are: theisibn making assembly;
coordination positions; voluntary labor for comntyninfrastructure; and thdiestas for
community events and pleasure (Martinez 2002);

. Territory as a refuge. The physical space is not only necessary asce jslawhich to solidify
social cohesion based on the “commons”, also défimeultural and historical terms (aiss

)

for life and for local forms of progress; it becasritie venue for applying local knowledge - [ Eliminado: living

and for inventing new methods, for experimentingthwithe possible utility of new
technologies, for new uses of natural resourcesnamdways to protect the ecosystems, as a
place to exercise and strengthen political autonomy

3.3.2.Autonomy is a process for the production and reproductiothi® communitarian ethos as
distinguished from the market forces and othersraijsmal forms of the neoliberal State.
Autonomy emerges from the local community, but caly be effective as it takes shape through
regional alliances. Its operation depends on ttexaction of four mutually related processes:

- A political-cultural nexus from which a politicaletwork is shaped to tie communities
together and then to relate them to governmentgtitiions, especially at the state and
federal levels. It is in this space that politicalations —be they subordinate, resistance, or of
autonomy— manifest themselves. In this sphere extions are made between political
culture and civil society; they are reflected inustural relations as opposed to cultural or
intercultural-multicultural relations (Otero 2006);

- The formation ofsupport networks involves the interaction of the several levelscofil
society with educational institutions and thosenpoting technological development. In this
vein, some work by ecological economists is bagethe premise that these activities must
be integrated with that local community organizasi@and producer groups. This is based on
the examples offered in Section 2, above.

/{ Eliminado: warned

- Food sovereigntyis the result of production and supply strategiesvell as the intensity of ./ { Eliminados in

production. It is a complex and polemical processpointed out byBarkin (1998) it is ,~~

,,,,,,,,,,,,,,,,,,,,,,, - - { Eliminado: , closely
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tied to the moves }

threatened_byinternational economic integration that promqtesnowulture, based on an. - [ Eliminado:
intensive use of inputsehemicalsenergy andvirtual’ as well as real water; A {mwa’ds
| Eliminado:

a move toward ]

- Thedevelopment of community productive forcesvhere technological development occurs
in an environment in which there are differing desgr of technological appropriation and a
effort to promote productive diversification. Theaurpose of integrating technological
innovations would be to promote productivity impeowvents and generate greater
‘commercial value’ by extending the productive ch#d create greater value added, as in
substituting timber extraction for furniture prodioo systems;

. Surplus production. A broad range of activities which can be includada model of
“multifunctional” production would also promote tlaéversification of the economic base in
the spheres of marketing and exchange (Giarrac@)20be degree of integration or lack
thereof with processes of capitalist integration @tcumulation determines the ability to
attract finance. For example, migrant remittanogght or not contribute to productive

measure

‘ diversification or community activities, depending the strengthof the communitarian _ - { Eliminado:

Eliminado:

achieved

generation of non-proletarian surplus (Barkin y &08005, Rosas 2006). With regard to the

related to

createghumerousstrategies for fair trade based on solidarity mgrk€adena 2005). .

Eliminado:

L L

significant

‘ search for alternatives to the problemsvoked bymarket fluctuations, the participants have- { Eliminado:

3.3.3. Thesustainable management of regional resourcas one of the central themes for the
academic debate because of the complexity of iategy spatial and temporal valuations:
ecological values on the one hand, and socio-ecmnomes on the other. The approach using the
social metabolism — one that has become quite camimdzurope — has contributed to this

analysis. There are several proposed methodoltgiesmulate indicators and attributesifloan - { Eliminado:

1 that ]

2006). These methodologies allow the researchigletttify and differentiate diverse community
strategies by “extended peers” (as proposed franp#rspective of “post-normal science” in

| Funtowicz y Ravetz 200@)om those offered throughrthodox sciencgToledo 2006). Among - - Eliminado:

and compare them t})

these we find: ~~ { Bliminado:

besic researcl ]

- Land zoning: communitarian, micro-regional, municipal and cewgil.
- Restoration: Habitats, communities, biological populationsneggc pools.
. Conservation Landscapes, habitats, communities, biologicaljetjpns, genes.

| - Exploitation: Mining, fisheries, forestry, livestock, agricultural - { Eliminado:

Extractior ]

IV. Principle methodologies for the study of techntmgical innovation in rural societies
committed to sustainability.

The conventional work on science and technologyeligment within the framework of the
orthodox literature presupposes an approach tovéheation of nature on the basis of the
monetary prices derived from prevailing market gsicas a result, it has become acceptable to
guantify and price environmental services. Furttoggan on the basis of the allocation and
distributive languages of this paradigm, practiéiemhave no difficulty in measuring the benefits
and costs derived from market operations for evaigalternative strategies; these measures are
based on the unquestioning acceptance of the possubf neoclassical economic theory. This
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position identifies the market as the most effitialiocation mechanism, one that can regulate
itself, so that it minimizes social interventiorihe model is highly regarded by the dominant
science, not only because it offers causal explmatnot only about natural resource
management and judgments about alternatives, tmat about scientific and technological

development for this sector. This model has coutet) to heightening inequality agicteatened - | Eliminado: evaluation has
social justice struggles, accelerating environmemtegradation and placing cultural and jvm‘f‘itg‘rfsifggﬁﬁe";r‘gﬁ;:iﬂ%k‘
biological diversity in greater danger than ever. | this
{Eliminado thregening ]
| As an alternativeye suggest the need to construct a proposal basedfferedt premises and - Eliminado: this section )
epistemological principles. If offers a differerdlwation system, based on other methodolog|caI{Ehmmad° . ]

criteria, in a search for social processes of gmpation of nature consistent with the principles
of sustainability rather than the demands of capital. In this vaigynergy is suggested between
the fields of EE and the NCA, leading to a diffdrerethodology.

4.1. Contributions from Ecological Economics: Towatls a new understanding of
sustainability

4.1.1. The quality of information.

There is a broad acknowledgement of the limithefdrthodox approaches to science (normal, in
the Kuhnian sense, or positivistic) and technoJdgythe way in which they manage uncertainty,

and therefore, decision making with regard to profd related to environmental risk occasioned
by the social appropriation of nature. Since therjty for orthodox analysis is the increase in

productivity, the quality of information is disregl@d but is a serious obstacle for objective
evaluations in other paradigms. This limitation eges clearly from several concepts and
methodological criteria derived from EE, among vhhilce following stand out:

- Post-normal sciencelhis new approach to integrating knowledge systesmognizes the need
to incorporate a community of “extended peers” fj)ecoutside the formal academic and
research circles) in the evaluation of “the scfenthputs for decision making” (Funtowicz y
Ravetz, 1994). This is crucial in the Latin Americeontext, given the abundance of local
knowledge systems evident in those communities #rat creating their own strategies
challenging the dominant logic that purports toleate and constrain environment destruction
but not to reverse it (Barkin, 1998).

- The Precautionary PrincipleThis principle asserts that is in insufficientdefine the viability
or validity of a project on the basis of short—teegpnomic criteria, tied to environmental
policies based on command and control and marlssicbastruments. This Principle calls for
an integration of the culture of environmentalisithwmeans to protect civil society from the
risks that pose a threat to human and ecosystetthhéa it from disregard or just plain
ignorance. It introduces the need for the valuatidrthe impacts of development projects
where the possibilities of damage are uncertaigy #hould not be permitted or, in the best of
cases, allowd only whenthose, risks are clearly identified and are indispéte for satisfying - - { Eliminado: where )
an essential need, and are ratified by a demogreditess (Harremoést al. 2002; Riechmann
y Tickner, 2000).
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- Multicriteria analysis As a methodological proposal, this contributidsliges the questioning
of benefit-cost analysis that reduces decision ngakd a single monetary denominator and an
economic calculus based on pricing criteria. Therahtive challenges monetary valuation
techniques for goods and services as insufficeamd, highlights their incommensurability with
other valuation methods based on indicators of lmuamal ecosystem health and related to the
very survivability of particular social groups attiee species (Munda, 2004).

4.1.2. Biophysical aspects and environmental units.

The biophysical criteria for analysis make evidérg complexity of the ecological-economic
system. While the (economic) orthodoxy sees naaran input into the productive process, one
that produces rents, EE perceives the biophysica¢msion as a complex system, one that must
be fully incorporated into the analytical scheniagce human activity is constantly appropriating
it for its own benefit.

When viewed in the light of thprecautionary principlethese aspects make it clear that the

| approachethat can be used to reconsider the appropriaterfessious tools commonly used to- - -{ Eliminado: tools

make judgments about policy proposals, technolbgicevations or project designs: two of the
most common, thediscount rateand theoptimal rate of contaminatigncan be strongly
guestioned from this perspective. Similarly, it tes evident that time scales themselves differ

| markedlyamong paradigms, singe market rationality strordiscounts the future and the EE - -{ Eliminado: strongly

approach is directly concerned with constrainingspnt day actions to ensure the viability of { eliminado: the

systems for future generations; thus, consideratayout the “appropriate” rate of extraction of
natural resources (mining) are radically differeshien evaluated with market criteria or from the
perspective of biogeochemical factors in geolodicaé.

. Second Law of Thermodynamisntropy. In its simplest fan, this Law addresses the

Eliminado: the

Georgescu-Roegen (1976, 1994) formally incorporalési problem it economic thought, - -

Eliminado: becoming

updating previous formulations from XIX century nthérs, and thereby revolutionizing\\
transformed

inherently contributed to the degradation in thaliy of natural systems. This formulation, = { Eliminado: the process

{
{
I Eliminado: as energy is
{

U

transforming the inherited model of a closed ecar@ystem into a part of a much larger open
system from the point of view of an essential eleimeenergy— has become a fundamental
premise of all considerations about the environaldntpacts of social activity.

- Social metabolismis another significant concept for thinking absustainability and natural
resource management among Latin American schdlatedo, 2008; Martinez A., 2007). This
idea bring into the analysis a series of criteria to evaldhteeconomic system from the point
of view of energy and material flows and their gl further reinforcing the notion that

production itself is ampen systeniThe recent introduction of the conceptvstual waterinto - { Eliminado: the

economic analysis is a reflection of its importa(iken, 2003).

- The n-substitutability of natural capital for socialfyroduced capitahighlights a fundamental
contradiction in the two paradigms. This paradigmakiom is fundamental, since it leads to
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the realization that many natural processes (iniatudntropy itself) are irreversible. The idea
that resource exhaustion need not be an insoluideade to economic progress leads to the
presumption in prevailing thought that scientifidvance and technological innovation have
proved capable of finding substitutes among mdgteaareplacing natural resources with man-
made artifacts; it then makes the assumption thiatdan continue into the future, an idea

betweenstrong and weak sustainabiligpnderlies some of the debates between the paradigm
the n-substitutabilityreferred to in this paragraph, then, suggestsigttionits on the use of
economic instruments in guiding the behavior ofoest given the significance of the risk
factors highlighted by the precautionary princigtel the lack of effectiveness of the command
and control measures implemented in present-daiycemental policy measure$Thus, for
example, in the frame of referencewéak sustainabilitywhen confronting the problems of
contamination a favorite formula is to use the figtglr pays” principle, an approach rejected in
most cases by EE, since in many instances thisvisehaccasions irreversible damage, once
the thermodynamicend homeostatiqroperties of the ecosystems are considered; wfsep
this is also the case with impacts on human he#dthpeople who cannot be adequately
compensated (rehabilitated, restored) by mere raonepayments. In these cases, the
economic measures are not only insufficient, beythlso generate greater inequality, social
injustice and environmental degradation. An imglara of this measure in environmental

| policy is the attempto substitute command and control measures (that hetvevorked well)
for economic measures (that also do not work) Bgere 2).

. The unit of environmental managemert the case of water problems, EE asserts that th
appropriate unit for analysis is tied directly ke tconcept of the water basin or watershed, that
also encompasses problems of forest and mine maresgeBecause of this, it would also

actions involving resource management reflect aascy with regard to technical, logistic,
political, and economic criteria. Thus, the diree$ and negotiations that take place within the
Basin Councils, dependent on the National Water @imsion (CNA) might prove to be a

good point for departurégut it has beeglifficult,to ensure the meaningful participationtoe -

Eliminado: would be

water users and water produceiisat also takesnto account the interests of all types of ~ { Eliminado: , however,

consumers, including the environment itself.

recognition of taking

Con formato: Inglés (Estados
Unidos)
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) { Eliminado: as well as the
| 4.1.3. The uses of andpenefits from the social appropriation of water: Distributive - [

W T Eliminado: limitations of water
The inclusion ofdistributive ecological conflictn the discussion is another dimension of the. supplies:
problem ofconsideringthe contradictions generated by the orthodox pigsans for natural { Eliminado: U
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2 The Mexican case illustrates this problem welle Ttaw for Ecological Balance and Environmental Bction
(LEEGPA) refers to the use of economic incentive$promote changes in the behavior of people wigage in ...
activities so that their interests are compatibith wollective interests for environmental proteatiand sustainable {Eliminado: the
development... Or for persons “who make incorrect abeatural resources or modify ecosystems, thegtmu

assume the appropriate costs.” An academic exeiwisenstruct such economic instruments can bedoarivila

et al.(2003).
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and structural dlfference§ and the obstacles tlaate harlsengo impede implementation of [Eliminado: that characterize
”””””””””””””” these people

solutions for the distribution of costs and bersefimong those involved in trying to de5|gn Eliminado: that
solutions to improve the relation between society mature? { Eliminado: make
{Eliminado: difficult.

A

At the center of the critique by EE of the orthogaf the economics profession is the matter of
the origin and justification of the present fornos distributing income, power, property, and, in
general, the ability to appropriate natural resesrand their products. Similarly, there is the
matter of the social and environmental costs ine@lwith these forms of economic concentration
and the resulting innovation strategies. From giEsspectivejhere is adirect relation between _ - { Eliminado: itis clear the )

theeconomic and political powgr involved in the soeippropriation of nature and the processes {Eliminado: in the several Ievels}
~ of social organizatio

of the accumulation of resources and capabilitedefchnological innovation.

" Etiminado: <
4.2. Contributions from the perspective of the NCAWater users and valuation languages
The NCA proposes a socio-economic-political-envinemtal relation oriented towards a new
scale of languages of valuation of water. It isdzhon the assumption of the need for the
democratization of water management, and espedalyibution, for social participation in its
administration, and environmental responsibilitytagyuiding principle.Priority is accorded the - - { Etiminado: < )
resolution of distributive ecological conflicts asentral task and obligation of political activity - { Eliminado: From this }
reflecting the criteria of intergenerational equigpcial justice and environmental responsibility. [ Perspective,

This is the essence of the European Framework fieeor a NCA (2005) that establishes
priorities for the following uses of water: 1) Water dsuman right; 2) Water for ecosystems; 3)
Water for social and communitarian uses; and 4)eWadr economic development and social
well-being. It also establishégavypenalties and controls for the illegitimate usesvafer (see
Figure 2).

Figure 2. Contributions of the New Culture of WdtarWater Valuation

Water Users and Languages of Valuation

Human Rights < ethical: equity, justice (free)

Ecosystem need€- ethical: environmental (free)

For social uses ethical: equity, justice (free)

Econ. Develop. /Soc. Welfaré- economic instruments—cross subsidies

lllegal Functions& Command and control instruments — public interest
Precautionary Principle

Source: GEEM (2007)

As we have developed these categories, the firsietlencompass social and environmental
matters, clearly related to questions of intergati@nal equity, social justice and environmental
responsibility Water as a human righiefers to the establishment of a “lifeline” (Soufrica) or - - { con formato: Fuente: Cursiva |
“floor of dignity” (Chile) for basic consumptionhat guarantees individual and collective

wellbeing and should be granted free of chargejlaily, the volumes required to sustain

subsistence agriculture would also fall into thegegory. At present, on the basis of the market

paradigm, Mexican authorities consider that thé& laicpayment for water is one of the principal
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problems in water management. We believe, on tisés laf the analysis offered here, that the
solution for disarray in the water sector can reabhieved by penalizing the consumption of the
minimum volumes that constitute the human rightvedger; rather, we propose a tariff structure

based on an mterdlsmglmary vision that wogdffirm asocial ppmmttqurtuhpgggq@teiqhtp*, _ - { Eliminado: make
the nation’s constitution. )

* { Eliminado: the

{ Eliminado: written

The environmental use of watereeks to guarantee the sound state of the ecosystaking
account both their rehabilitation and their conagon. In this case, the ecosystem itself {

Con formato: Espafiol (Espafia
- alfab. internacional)

)
)
)
|

becomes a priority consumer. This also implies thatuse of water by all the other consumers
must not exceed the recharge rate of the aquifEing third use, that afocial solidarity obliges
the government to develop a new policy that guaemtvater service for all public and urban
services, including parks, hospitals, schools, camity centers, etc. These include all public
service installations needed to ensure the avéilalmf important collective needs and not
provided for profit that contribute to social coloes

Water for economic development and social wellbamghe largest category of all. It is here

where we would classify those residential consunipet require more than the “lifeline” - -{ Eliminado: w

amounts mentioned in the first priority use; adstimied by the local water authority, this
consumption would be charged through a rising blacif structure. This category also includes
farmers as well as industrial and service sectersysvho use the largest volumes of available
water, as part of their production processes tegaa profit. On the basis of this division of
functions, this water-for-profit segment would als® charged with the obligation to pay for the
total cost of operating water and sewerage serviagd also guaranteeing the appropriate

measures for assurlng the health of the nanortrs)ﬂnems through a tariff structure of cross

{ Eliminado: at ensure respect foﬁ

Finally, it is essential to sanction and reduceahgsocial or frankly illegal uses of the aquifers
and discharges of contaminated water. In additmrexcessive withdrawals by people with
concessions, there are many unauthorized wellp@nadion, as well as systematic problems of
theft of water from the urban distribution netwodnong other problems. Another serious
problem involves widespread violations of existiegulations for discharges; in spite of official
campaigns to stem this practice, the problem coasrto grow, by both private users and public

authorities. In the face of this problem, the NCrdpsesio revers; this trend at all costs with - - { Eliminado: in

intensified supervision and, most especially, &fwublic participation, to identify sources and- - Eliminado ing

the imposition of strong penalties (social, legadd monetary). It is not enough for the firms to
internalize the costs of the problems they are ingum society or to nature; instead, a new
relationship must be developed with nature to pethe development of a sustainable water
management system, one that takes into accounetids of future generations.

3 Civil society has displayed an interest in acpegticipation in this approach. Evidence of tlsisHe formation in
2006 (as part of the activities of the alternatiVerld Water Forum) of the Coalition of Mexican Onggations for
the Right to Water (COMDA) which is promoting thengpaign “Water to the Constitution”. A legislativatiative
was presented to Congress in 2006 to declare tess¢o water a constitutionally guaranteed righe (Camara de
Diputados 2006. http://gaceta.diputados.gob.mx/@#6@/2006/dic/20061207-1.html#Ini20061207Lavara) .



Strengthening Tradition Pagd5

By way of a conclusion: An analytical model for unérstanding peasant contributions to
forging sustainability

Peasant practices transformed into the New Comamanit Rurality are promoting a
reorientation of innovation processes. This isigmiBcant epistemological contribution, not
simply a substitution of paradigms, since it goas lheyond the narrow discussion of the
framework for formal science, so firmly entrenchiececonomic reasoning. Although there is a
broad recognition of the role of local knowledgedgveloping technological innovation, it is not
as widely documented with regard to how this reddtion affects technological innovation
(Escobar, 1998; Wilmseet al, 2008). The peasant contribution can be foundeelaibd in their
commitment to the valuation of the three ethic @ptes:intergenerational equitysocial justice
and thesustainable management of regional resources

Thus, their contribution —and the central objective this paper— consists in providingn

alternative directiqn to economic rationality féraping innovation as part of the process for the { Eliminado: ality

social appropriation of nature and the ability ®ngrate sufficient incomes so as to increase
living standardsin local communities This implies the development of mechanisms Far t

redistribution of costs and benefits, jheorporationof new languages for valuing nature (many - { Eliminado: broadening

of them expressed in incommensurable non-monetams) as well as the incorporatia
existing and the accumulation ofnew capabilities at the community level. At this comrityn
level, technological innovation involves a reoradidn that takes the following forms:

Towards the community rather than the individual;
To promote wellbeing rather then economic grovetta @riority; and

To favor efficiency in natural resource use rathenjust the productivityof capital. __— { Eliminado: that

_{ Etiminado: 1

working conditions: constructing and rehabilitgtitne social and physical infrastructure (water { Eiminado i

=

drainage, education, health, people’'s markets)d feelf-sufficiency, rebuild green zones and
protected areas, promote ‘popular’ markets and ldegelopment, and social tourism. Looked at
in this way, innovation is not promoted adineal process in which a series of well-defined
processes are systematized by the scientific contylrut rather as a multifactoral process in

which a broad range of knowledge systems —includoual ones— are integrated intocal - -{ Eliminado: peasant

practice. They produce various paths that permapflegging stages of development and
incorporating unanticipated contributions from atbemmunities in this process.

From this perspective, peasant practice offers rdribuition that replaces orthodox economic

rationality as a generator of in-sustainability émother approach (an environmental one)jtiiat - { Eliminado: places

into play new power relations and its transformation through ¢henmunitarian associations.
This can be understood in the way Enrique Leff sstg

...the transition towards environmental rationalitpuld not be possible as a simple
change in paradigm within the same scientific arddihese theoretical and practical
transformations can only occur through strategm®living transfers of power through
knowledge, placing into play the role of the subjectheoretical development searching
for knowledge (Leff, 2006: 35).
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To understand the epistemological contribution tedse practices to technological innovation

implies appropriating community space in which $ii@social practices are not exempt from

struggle, in which different actors take unequaipans with regard to the quantity and quality

of scientific and technologicahpital that each commands. The challenges offered by soczal [ Eliminado: one ]
practices to the dominant rationality are those-tr@ outside-the spaces that “science’-has
legitimated (recognized as paradigmatic or as ‘rabrstience’): those represented by diverse

peasant praxes. This is a common claim reiterageSduthern writefsand by diverse working

groups ¥.g., Borrini-Feyerabend, 2004) that reiterate the irtgnore of organized resistance and

of communitarian organization, as evidenced byegerience of “Deep” Mexico in the face of

pressures frormternational economic integration (Batalla, 2005). __{ mtiminado: the dynamico

R -

In this article, we incorporate the idea ofd@logue of knowledge systenirssteadof a
disciplinary (inter, multi, or trans) articulaticemong them, to highlight the dynamic process

that involves the formal production of theory, ta$éo the social transformation that emerges
from social praxis. Thus, ttaialogue of knowledge systentiffers from the orthodox posture of
multidisciplinarity claimed by many NGOs and mutiéral organizations;that overtly confront
the concentration of power by discussing the pdggitof “negotiating” and “democratizing
knowledge.” The dialogue of knowledge systems, tirethe innovation process involves

the recognition that different knowledges — indiges, traditional, local— contribute their
experiences and join with scientific and expertwisalge;but also imply a dissent and
break with a homogeneous path towards sustainghilit is the openness towards
diversity that challenges the hegemony of a unikagyc and goes beyond the strategy of
inclusion and participation of alternative visiorend several rationalities.. (Leff,
2004:326, emphasis added).

B { Eliminado: peasant

In general, from these epistemological sources (RER, NCA) it is clear that manjocal -

productive activities are better designed to beasumble because of the closer tiestheir - { Eliminado: of

resource base; they also frequently require lesd &mergy and more egalitarjan results than - eliminado: in

activities organized by capitalist organizationfiene results are measured simply by monetary
values The question at hand is whether these initiatieeas offer economically Viab|e,~[EIiminado: profits

oy oAM= Tl Pl e Fl L e e ) DT

alternatives capable of challenging neoclassicahemic rationality in the medium and long - { Eliminado:
terms. Environmental sustainability must be corabiwith an ability to generate economic
surplus, an ability that must emerge from socialcpice and from complex learning processes
involving interaction with the capitalist systemhis interaction must contribute improving __ - -| Eliminado: and its contradictioni;

o o J

social and environmental well-being, something tisapossible within organizations that are [ 2dvuseitfor

integration into the dynamics of the market. Th@iovement in the “terms of trade” (including - { Eliminado: ing )
the use of fair tradeand solidarity marke)s productive diversificationand technological
innovation with an ethical component, are at ongtthe same time cause and consequence of the

“ Including authors like David Barkin, Enrique Duls$gnrique Leff, Victor Manuel Toledo, Luis Villorand Hugo
Zemelman, among others

5 An approach shared y other supporters of locakligwment of technology, evident in many NGO dedians
(e.g., CARE, Practical Action, o KIT) or officiabgernment development organizations (DFID, DANIDADA),

many of which are documented in journals lixevelopment in Practice
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| awarenessof the need to forge glifferent model ofenvironmental sustainability by the - { Bliminador realization )
communities immersed in the new communitarian ityral ~ { Eliminado: new )
. { Con formato: Inglés (Estados }
L T S Y LT Unidos
Figure 3: Building sustainability: Social and environmental responsibility )
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Source: Formulation based on Barkin (1998) and Martinez (2002) and peasant practice in the Sierra Juarez of Oaxaca.
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