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OVERVIEW
• Context: Energy Centre at University of Chile
• Methodological framework
– Socio-technical systems
– Co-construction

• Chilean experience: Ayllu Solar project
• Learnings and challenges

ENERGY CENTRE
Faculty of Physical and Mathematical Sciences - UNIVERSITY OF CHILE
To create interdisciplinary, collaborative, innovative and inclusive energy R&D solutions
that assure sustainable development

SOCIO-ENVIRONMENTAL AREA
A multi-disciplinary area: agronomist, anthropologist, sociologist, natural resources engineer
Through an interdisciplinary work (together with engineers) the socioenvironmental area integrate
the historic, cultural, politicals and environmental dimensions in order to give appropriateness
(pertinence/relevance) and sustainability to the technical solutions developed by other areas of the
Centre.

SOCIO-TECHNICAL SYSTEMS
Sociotechnical systems:
Specific organizational systems built around
a technological innovation, whose social
structures are made of decisions (Luhmann,
2000).
Inter-relation between technology, social
actors, and the social structures that
develop around their operation (Ropohl,
1999; Ulli-Beer, 2013).

Technology and Infrastructure
(application)
Social Structure (management
model)
Relevant environment: Sociocultural,
environmental, economic,
institutional

CO-CONSTRUCTION
METHODOLOGY

CHALLENGE
How to develop energy projects that
foster the use of renewable energies
and achieve improvements in the
livelihoods of a community in a
lasting manner?

OBJECTIVE
To develop energy solutions where
communities appropriate
themselves of the technologies and
manage to establish resilient sociotechnical systems, in the context of
successful energy transitions.

CO-CONSTRUCTION
METHODOLOGY STAGES
Stage 1

Stage 2

Stage 3

Stage 4

• SOCIO-TECHNICAL
DIAGNOSTICS AND TEAM
BUILDING

• Define technical-structural borders (co-construction scope)
• Represent diversity and local leadership
• Share principles of transdisciplinarity

• SOCIO-TECHNICAL DESIGN
AND SUSTAINABILITY PLAN

• Train participants for informed decision making and
acknowledge local knowledge
• Jointly define technical and organizational characteristics
• Development a sustainability plan and resilience indicators

• IMPLEMENTATION AND FIRST
IMPRESSION

• Implement project with the active participation of the
community
• Register first impressions and feedbacks

• OPERATION, EVALUATION
AND DISSEMINATION

• Follow-up and monitoring
• Develop strategies to tackle weaknesses
• Project dissemination

AYLLU SOLAR: SOLAR ENERGY SUSTAINABLE DEVELOPMENT FOR ARICA AND
PARINACOTA REGION

AYLLU SOLAR PROJECT
Ayllu means community in the Aymara and
Quechua languages, which are the
indigenous languages of the communities of
Arica and Parinacota in the north of Chile,
who are the main participants and
beneficiaries of this five-year project.
The main objective of this project is to create human capital in order to promote and reinforce the
sustainable development of urban and rural communities through the use of solar energy, in
accordance to the needs of each area.
Creation of cost-effective, replicable and scalable energy solutions based on solar energy.
Train human capital capacities for an effective development of solar energy solutions.
And ensuring the sustainability of effective solar energy solutions, business models, support
network, community involvement, and an appropriate institutional framework.

SELECTED PROJECTS
REFERENCES PROJECTS
Vítor-Chaca
Processing agricultural
products with solar energy

Visviri
Camelid fiber processing
and mobile shearing
system based in solar
energy

Putre
Camarones
Shrimp farming with
intensive solar water
treatment

Valorization of
prehispanic routes for
tourism with solar
applications

CO-CONSTRUCTION OF REFERENCES PROJECTS
IMPLEMENTATION

Design
Operation and
maintenance
Management of the
technological
application
Beneficiaries role

Traditional approach

Ayllu Project

Developed by the technicians

Developed jointly between the
technical team and the community

Dependent on external technicians

Installation of technical capacities in
the community to allow the inhabitants
of the territory to operate and
maintain the project

Defined under technical criteria,
externalized or not considered

Developed jointly with the community,
based and giving relevance to the local
reality

The communities are passive receivers

The community plays an active role and
participates of the fundamental
decisions that define the project

CO-CONSTRUCTION OF REFERENCES PROJECTS
IMPLEMENTATION
Presentation
selected
DIAGNOSIS

of
IMPLEMENTATION

DESIGN

OPERATION AND
EVALUATION

Commissioning
jan18

aug16

oct16

dec16

feb17

apr17

jun17

aug17

oct17

Design definition Plenaries
and meetings

Implementation
Plenary and Meetings

Education for decision
making process

Jointly implementation

dec17

feb18

Operation and maintenance
Training
Creation of human capital capacities

apr18

jun18

aug18

Commissioning and project
evaluation Plenary and
Meetings
Training for system
resilience, learning, and
continuous improvement

oct18

dec18

Final Transfer

GENERAL LAGOS: Camelid fiber
processing with solar energy

GENERAL LAGOS
• Northernmost location of Chile, in the three-frontier sector with Peru and Bolivia
• Average altitude of 4069 [m a.s.l.]
• Decreasing population of 1,179 inhabitants (year 2002) to 594 year (2015).
• Isolated, off-grid location.
• No rural drinking water or sewage systems.
• High rate of economic poverty of 33.76% compared to the national average of 14.4% (year
2013).
• Cold semi-arid climate, strong winds, high thermal oscillation, rainfall and thunderstorms in
summer, snow in winter and high solar radiation throughout the year.
• The camelid cattle farming is the predominant productive activity at General Lagos
• Chile's highland communities are interspersed with internal territorial conflicts associated
with the lack of regularization of land titles.
• Depopulation mainly associated with a historical neglect on the part of the state and a
subsequent migration of the younger population to the city of Arica, in search of greater
education and labor opportunities.

CO-CONSTRUCTION IN GENERAL LAGOS
IMPLEMENTATION
• co-construction

Economic

scope/boundaries
Final
design
RP

Legal

Social

Technical

Environmental

• Local team building

CO-CONSTRUCTION IN GENERAL LAGOS
IMPLEMENTATION

ENERGY EDUCATION
Trainning to informed decision taking

Conceptual mockups

Booklets

CO-CONSTRUCTION IN GENERAL LAGOS
IMPLEMENTATION

PLENARIES
To take decision

CO-CONSTRUCTION IN GENERAL LAGOS
IMPLEMENTATION
Co-construcción margins:
Spinning machine?
Wool loading points?
Mobile shearing system?

ADJUSTMENTS
After co-construction

Finally:
Incorporation of spinning machine
Only few loading points
No mobile shearing

CHALLENGES AND LEARNINGS
• To have a diagnostic of the territory as finely as possible:
– Aspects such as economic, technical, socio-cultural, geographic characteristics.
– Mismatches in the expectations of the implementation team and the community original idea
become from the community vs when it not => participation is directly affected.
– Work with an established organization as a counterpart, institutions, public bodies, programmes, etc.
 sinergies

• Difficulties given by educational gaps and sociocultural differences between the
implementation team and the community.
– Aymara people and the aging of population difficulties to obtain an effective communication.
– It is recommended to use didactic materials or boundary objects that facilitate dialogue between
actors and reduce knowledge gaps.

CHALLENGES AND LEARNINGS
• Common understanding of the participation level proposed:
– Participation must be avoided in order to legitimize decisions already taken only should be used when
there is a possibility that it may influence the decision-making process.
– Inside the implementation team (professionals) the interdisciplinary work requires a framework of
common understanding, both about the level or participation expected inside the project and on the social
complexity and the challenges that this work entails.
– Clear “rules of the game” responsibilities of communities and the technical team, establishing roles.
– Early establisment of the margins of co-constructions which aspects are available to discuss and which
are not
– Welfare culture (assistencialism)  use to be passive beneficiaries.
– The origin of the financing could affect the disposition to participate.

• It is necessary to generate an impact on the productive dynamics of the territory, connecting
the utility of the proposed technology to the material needs of the local context.

THANK YOU!
www.ayllusolar.cl
www.comunidadsolar.cl
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