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REFRESCH’s mission is to engage its faculty and students in hands-on exploration of solutions to complex 
energy, water, and food security problems through field-based site-specific microenvironments where social 
change and environmental constraints are co-occurring. 

Over this first year of Phase 2 funding, REFRESCH has developed three site-related working groups – 
Gabon, Kazakhstan, and REFRESCH Integration team (REFRESCH-IT) – and an Education group.  During 
the year, the local engagement scope widened beyond Highland Park, the initial third site, to an integrated 
system that could be applicable to multiple locations with different resource constraints.  

The REFRESCH team visited Gabon four times following a face-to-
face meeting between Johannes Schwank and the president of Gabon, 
Mr. Ali Bongo Ondimba, in New York in October.  In December, a 
faculty group focused on briefing government officials in Libreville, 
including ministers of energy and agriculture.  The team also visited a 
community not far from Libreville – Ayeme Agoula, meeting with two 
of the village chiefs and attending community meetings to hear about 
local needs.  March saw a faculty and student group return to Ayeme 
Agoula to build clean cookstoves and demonstrate solar options for 
cell phone charging and indoor lighting.  This group also visited the 
village of Massenguelani, which invited them to come back with a 
major engagement in May through the EcoExplorers group, teaming 
with REFRESCH.  Thus, in late spring, thirteen students, one faculty, and two U of M staff people spent up 
to three weeks in Gabon, living in the village, eating their food, and experiencing what it is like to live off-
grid.  During the course of their stay, the group evaluated usage of a solar PV installation and taught the 
fabrication of bricks, cookstoves, electric fences, battery charging, and the potential value of beehives for 
crop protection.  The students who participated in the May trip were prepared for the experience through 
attending Joe Trumpey’s EcoExplorers course.  Finally, in July, Katie Browne, an April graduate from the 
school of SNRE, attended a conference at USTM, the National Science and Technology University in 
Franceville, Gabon.  She presented an overview of the REFRESCH program and networked with the 
academic community to explore possibilities for collaborations.  Prof. Rebecca Hardin, who joined the 
REFRESCH team in Winter 2015, has a working relationship through the African Studies Center with 
Professor Nicola Anthony of UNO, who has efforts at the university in Franceville, Gabon - USTM.  

 Activities of REFRESCH in Kazakhstan involved REFRESCH team members traveling to that country, and 
potential collaborators from Kazakhstan visiting Ann Arbor.  October 2014 saw high level administrators 
from Nazarbayev University come to the University of Michigan to discover how the two institutions might 
be able to partner.  Then in March 2015, a team of faculty, staff, and students conducted site visits in Almaty, 
Astana, and Chilik, meeting with people from the renewable energy industry, government research institutes, 
universities, and UNDP.  The contingent from REFRESCH also spent considerable time with two ambitious 

individuals in Chilik, Ardak and Askhat.  Ardak is a school principal who 
operates a solar-powered internet café and would like to have a greenhouse 
for supplying fresh foods to the local population.  Askhat is the owner of a 
large fish farm who would like to explore renewable energy options for his 
business and help bring back populations of pike-perch in Lake Balqash.  He 
visited the US in April and, with several REFRESCH students and faculty, 
toured Indian Brook Trout Farm, Aquaculture Research Center (with Kent 
Herrick from the UM Center for Entrepreneurship), Wolf Lake Hatchery 
(MI DNR), University of Wisconsin School of Freshwater Science, 
Growing Power, and Port Fish Aquaponics.  He also met with energy 
experts at Next Energy and Nextek and with REFRESCH students and a 

greenhouse expert in the School of Architecture – Prof. Steven Mankouche.  REFRESCH is planning a 
follow-up site visit in Chilik and Astana in August 2015. 

Chief’s house with solar PV installation.  
Massenguelani, Gabon. 

Pump house on the Chilik Fish 
Farm.  Though power from the 
grid is accessible, it is shut off 
frequently due to high winds. 
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Over the course of the year, the Highland Park group became the 
REFRESCH-Integration Team, or REFRESCH–IT.  The domestic 
arm of REFRESCH was conceived as playing three potential roles - 
first, as a location for researching, designing and implementing 
REFRESCH innovations in the food / energy / water (FEW) space; 
second, as a support team to help colleagues launch initiatives in 
remote global locations, Gabon and Kazakhstan in particular; and 
third, as a research repository for reverse engineering.  This team is 
now working on developing a conceptual framework for an 
integrated, modular FEW system that can operate off-grid and 
recycle the majority of the water.   The components will be designed 
to be easily transportable and deployable to different locations – 
either individually or as part of the system.  Key components 
include freshwater shrimp as food source, biomass conversion to 

activated carbon or energy, source separation of waste streams, and renewable energy.  It is envisioned that 
parts of these FEW concepts developed by the REFRESCH-IT team will prove to be applicable for settings 
in Gabon and Kazakhstan. 

REFRESCH offers unique opportunities for education of graduate students supported by the grant.   Steve 
Skerlos has been leading a working group focusing on education.  Topics of discussion have varied from 
students’ personal experiences in working on social projects abroad, the space for publication of REFRESCH 
research, literature critiques, and, most recently, development of personas/scenarios representative of 
potential REFRESCH customers.  The discussions in this working group have been vital to the development 
of the students.  In addition, the students have themselves felt the direct benefits of REFRESCH’s engaged 
approach.  Matt Vedrin, a mechanical engineering PhD student states,  

REFRESCH has provided three critical educational benefits: 1) challenging me to 
think deeply about my roles as a student, researcher, and field worker in 
REFRESCH's efforts, 2) providing an opportunity to experience first-hand field 
work in Gabon, and 3) creating a community of students and mentors who support 
each other in attempting to tackle such complex problems. ... As someone who is 
interested in the process through which this kind of work is done, REFRESCH 
provides a host of opportunities to learn from and which will help inform my 
research as a whole. 

The REFRESCH program is on track, progressing along the originally envisioned implementation steps and, 
in addition, achieving some notable outcomes beyond the results coming out of the working groups. The 
REFRESCH team hosted a very well-received and productive day-long workshop that included external 
advisors organized into two groups – one focused on academic research and the other on business, 
technology transfer, and multidirectional innovation aspects.   On July 17, 2015, a poster highlighting 
REFRESCH’s efforts was presented at the IEEE Humanitarian Technology Conference in Livonia, Michigan 
and was awarded first place in the category of Professional Posters.  Thus far, REFRESCH has supported 10 
graduate students, four graduating this past year.   

Professor Rebecca Hardin artfully summed up REFRESCH in a recent email to her student Katie Browne. 
 I believe this ‘Test, watch, learn, and try again’ stage will pay off in eventual broad impact. But I do think 
we could do better at messaging about REFRESCH's unique combination of ethnography, engineering, 
appropriate tech energy practice, and environmental assessment. We are bringing lots of strands together; 
we know that is hard. However we have the luxury of not having to be in a huge hurry and we are committed 
to both product based and process based change in how our field sites and our academic fields work. 

REFRESCH is grateful to the Provost for giving it the freedom and time to engage with various communities 
in an attempt to bring about lasting positive impact.    

A pivotal meeting for the REFRESCH-IT 
team – the white board brainstorming 
session that led to the integrated system. 

Matt Vedrin (second from 
left) in Gabon, discussing 
the use of LED light bulbs 


